
THE MULTIMODALITY INTER-
ventional therapy of lenvatinib 
(Lenvima), PD-1 inhibition, 

and transarterial therapy was safe 
and effective in patients with unre-
sectable hepatocellular carcinoma 
(HCC), according to fi ndings from a 
propensity score-match analysis pre-
sented in a poster at 
the European Associ-
ation for the Study of 
the Liver’s 2022 Liver 
Cancer Summit.

“ T r a n s a r t e r i a l 
chemoembolizat ion 
[TACE] and hepatic 
arterial infusion 
chemotherapy [HAIC] are also rec-
ommended treatments for patients 
with intermediate to advanced HCC. 
Because HCC is a tumor with rich 
blood supply, TACE or HAIC can 
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ALTHOUGH CHRONIC LYMPHO-
CYTIC leukemia (CLL) was among 
the fi rst diseases treated with exper-

imental chimeric antigen receptor (CAR) 
T-cell therapies in clinical trials, a CAR T 
product has yet to be approved for use in 
CLL. But investigators keep looking for more 
effective ways to expand these treatments 

WEI LU, MD, PHD

URSULA A. 
MATULONIS, MD

JOHN G. GRIBBEN, MD, 
DSC, FRCP, FMEDSCI

EBMT-EHA
New Methods May Make CAR 
Therapies More Eff ective for 
Patients With CLL

PER® SPOTLIGHT: OB-GYN
Focusing on ADCs, 
Immodulators in Cervical and 
Endometrial Cancers

THE FIELD OF gynecologic cancer 
continues to leverage the role of 
immunotherapy and novel treat-

ments to treat patients who have new 
diagnoses or who have recurrent disease. 
That focus is emphasized throughout the 
13th Annual International Symposium on 
Ovarian Cancer and Other Gynecologic 
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EASL
Multimodal Therapy 
Bests Doublet in 
Unresectable HCC 

SPECIAL REPORT
Exploring Adjuvant Therapies 
in Renal Cell Carcinoma

ESMO
GIST Stratifi cation 
System Needs Further 
Refi nement

ALTHOUGH THERE ARE 
biomarkers of interest that 
have independent prognostic 

relevance for gastrointestinal stro-
mal tumors (GISTs), there remains a 
need for biomarkers of primary GIST 
subclones to characterize invasion 
or metastasis, Jonathan A. Fletcher,
MD, said in a presentation at 
the ESMO Sarcoma and GIST 
Symposium 2022.1

“That’s something that’s not cap-
tured directly in our current classifi -
cation systems—the way mitotic count 

represents for prolif-
eration—and arguably 
deserves more work 
addressing mecha-
nisms and therefore, 
biomarkers,” said 
Fletcher, an associate 
professor of pathology 

and pediatrics at Harvard Medical 
School in Boston, Massachusetts, in 
his presentation. “That would help us 
move forward with clinically relevant 
prognostication.”

To assess several historical risk 
stratifi cation systems, investigators 
applied them to 558 patients with GIST 
after R0 resection.2 These included 
the National Institutes of Health (NIH) 
system, which incorporated tumor 
size and mitotic count; the AFIP 
(Armed Forces Institute of Pathology)
system, which included tumor loca-
tion; an updated NIH system that 
was revisited and refi ned to improve 
the system; and another system that 
incorporated tumor rupture, whether 

JONATHAN A. 
FLETCHER, MD
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FOR YOUR PATIENTS WITH ADVANCED PROSTATE CANCER

Precision medicine has traditionally relied on genotypic biomarkers1,2; however, 
the use of genotypic biomarkers in advanced prostate cancer is challenging 

because of the complexity and heterogeneity of the disease.3-7

Phenotypic biomarkers may simplify the use of 
precision medicine in advanced prostate cancer.8-13

WHY IS PRECISION MEDICINE COMPLICATED  
IN ADVANCED PROSTATE CANCER?
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FOR YOUR PATIENTS WITH ADVANCED PROSTATE CANCER

Phenotypic precision medicine facilitates clinical decision making based  
on observable characteristics, or phenotypes.1-3

PSMA PET imaging is a noninvasive diagnostic that can 
detect phenotypic biomarkers, such as PSMA, which may 

simplify your approach to precision medicine.1-7

HOW CAN PHENOTYPIC BIOMARKERS  
INCREASE THE USE OF PRECISION MEDICINE  

IN ADVANCED PROSTATE CANCER?
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PET, positron emission tomography; PSMA, prostate-specific membrane antigen.
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FOR YOUR PATIENTS WITH ADVANCED PROSTATE CANCER

Prostate-specific membrane antigen (PSMA) is overexpressed in >80%  
of men with prostate cancer and can be detected by PSMA PET.1-3

PSMA is a diagnostic and potential therapeutic target, 
enabling a phenotypic precision medicine approach to 

treating advanced prostate cancer.1,4-6

WHY IS PSMA A KEY PHENOTYPIC BIOMARKER  
IN ADVANCED PROSTATE CANCER?

References
1. Hupe MC et al. Front Oncol. 2018;8:623. 2. Hope TA et al. J Nucl Med. 2017;58(12):1956-1961. 3. Pomykala KL et al. 
J Nucl Med. 2020;61(3):405-411. 4. Hofman MS et al. Lancet. 2020;395(10231):1208-1216. 5. Müller J et al. Eur J Nucl 
Med Mol Imaging. 2019;46(4):889-900. 6. Kratochwil C et al. J Nucl Med. 2016;57:1170-1176.

© 2020 Advanced Accelerator Applications   |   All Rights Reserved                    
November 2020   |   PSM-1237215

Learn more at www.PhenotypicPrecisionMedicine.com.



March 2022 | Targeted Therapies in Oncology 3

SPECIAL REPORT

28

SPECIAL REPORT

Exploring Adjuvant 
Therapies in 
Renal Cell Carcinoma

These results [from KEYNOTE-564] have really
moved us forward into a new era for 

considering adjuvant therapy in cancer. This is really 
the beginning of the adjuvant immunotherapy 
era across solid tumor malignancies.”        
                   RANA R. MCKAY, MD  PAGE 30
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Advances in HCC and 
Expansion of CAR T-Cell 
Therapy Highlight Medical 
Conferences

TARGETED THERAPIES CONTINUE to play a critical 
role in patients with diffi  cult-to-treat hepatocellular 
tumors. Investigators explore unique combinations 

that combine classes of agents and delivery methodologies or 
move towards the development of more refi ned and improved 
therapies. The outcome leads to eff ective individualized 
approaches that are unique to each patient.

In unresectable hepatocellular carcinoma (HCC), a triplet 
combination that incorporated an anti–PD-1 agent, transar-
terial therapy, and a kinase inhibitor has shown promising 
results (page 43). This triplet approach included lenvatinib 
(Lenvima) combined with PD-1 inhibitors and interventional 
therapy. When compared with a doublet approach that eval-
uated lenvatinib and PD-1 inhibitors, longer progression-free 
survival and response rates were observed for the triplet 
therapy. Investigators hope further studies can defi ne the 
benefi ts of this and other unique combinations.

Another study involving patients with unresectable HCC 
(page 44) evaluated atezolizumab (Tecentriq) and bevacizumab 
(Avastin) in the fi rst-line setting. The investigators reported that 
knowing each patient’s disease etiology and having a low neutro-
phil-to-lymphocyte ratio could predict outcomes. The potential 
of this infl ammation biomarker as a predictor of outcomes could 
result in a signifi cant advance in this diffi  cult-to-treat cancer.

The evaluation of diff erent chimeric antigen receptor (CAR) 
products is also of interest among investigators. In general, 
CAR therapy holds promise, but the time it takes to produce 
the product and the prohibitive cost can dissuade some phy-
sicians. Eff orts to fi nd off -the-shelf iterations and less toxic 
products to allow for broader patient use are underway.

Findings from a study presented at the EBMT-EHA 4th 
European CAR T-cell Meeting suggest that ARI-0001 was 
safe and effi  cacious in patients with relapsed or refractory 
chronic lymphocytic leukemia and Richter transformation 
(page 52). Nearly all patients had grade 1/2 cytokine 
release syndrome but few reported high grade events.

Another CAR T-cell therapy used the Sleeping Beauty 
transposon system in donor-derived cells that led to minimal 
toxicities in patients with B-cell acute lymphoblastic leuke-
mia (page 51). Results were presented at the 4th European 
CAR T-cell Meeting and indicated that 73% of patients who 
received the highest dose of CAR therapy achieved a com-
plete response by day 28 of the treatment cycle. In the study, 
the 6-month overall survival (OS) rate and 1-year OS rate 
was 73% and 48%, respectively, in patients who received the 
highest dose of the CAR T-cell therapy. 

Targeted Therapies in Oncology™ will continue to focus 
on the latest approaches in hematology and oncology.TT
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THERE HAS BEEN welcome news recently in the fi eld of treatments for 
COVID-19. Amid the surge of the omicron variant, the FDA issued an 
emergency use authorization for the orally administered antiviral com-

bination of nirmatrelvir/ritonavir (Paxlovid), which, when initiated within 
5 days of symptom onset, reduced the rate of hospitalization or death by 88%. 
Similarly, a 3-day course of intravenously administered remdesivir (Veklury) 
was shown to reduce the rate of hospitalization or death in outpatients by 87% 
compared with placebo. 

One would hope that the utilization of these new tools, plus the vaccines that 
were previously developed and made available, would markedly reduce the 
death toll that SARS-CoV-2 has infl icted upon the world and, disproportionately, 
our patients with malignancies and suppressed immune systems. Perhaps such 
a reduction in the death toll will occur soon. 

Early in the pandemic, I could count exactly how many patients I had lost 
to COVID-19. After the fi rst 8 to 9 months of the pandemic, that number was 
about 15 patients. I could even name each one of them for a while. After that, I 
began to lose count. My best guess is that the number is somewhere between 
40 and 50. I can no longer list every patient by memory. This past month alone, 
I lost 3 more patients to COVID-19. In fact, I suspect that I’ve lost many more 
patients to COVID-19 in the past 2 years than I have to cancer itself.

We need to get these new treatments out to our patients quickly. The rollout 
and availability of these treatments have been spotty. For example, although 
tixagevimab/cilgavimab was given emergency use authorization on December 
8, 2021, I fi rst got access to it on February 1, 2022. In talking to colleagues 
around the country, some of them have had access to it, whereas others have 
not. Obtaining nirmatrelvir/ritonavir has not been simple either. Where I prac-
tice in Colorado, it has been made available only through hospital pharmacies 
but not through commercial pharmacies. Some of these hospital pharmacies 
have run out of the medication quickly, and guidance for physicians on how to 
obtain it has been lacking. And where better to give 3 daily doses of intravenous 
remdesivir than the oncology clinic, where infusions are given all day every 
day? At this point, my patients have been able to access remdesivir only in the 
inpatient setting, not in the outpatient setting, where it probably works best. 
Making these effective treatments more readily available in local pharmacies 
and infusion centers will go a long way toward reducing the frequency, sever-
ity, and death toll of COVID-19—a goal that has been a long time coming. TT

B y  J o h n  M .  B u r k e ,  M D
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Indication
VITRAKVI (larotrectinib) is indicated for the treatment of adult and pediatric patients with solid tumors that have a neurotrophic 
receptor tyrosine kinase (NTRK) gene fusion without a known acquired resistance mutation, are metastatic or where surgical resection 
is likely to result in severe morbidity, and have no satisfactory alternative treatments or that have progressed following treatment.
Select patients for therapy based on an FDA-approved test.
This indication is approved under accelerated approval based on overall response rate and duration of response. Continued approval 
for this indication may be contingent upon verifi cation and description of clinical benefi t in confi rmatory trials.

Important Safety Information
Central Nervous System E� ects: Central nervous system (CNS) adverse reactions occurred in patients receiving VITRAKVI, including 
dizziness, cognitive impairment, mood disorders, and sleep disturbances.

In patients who received VITRAKVI, all grades CNS e� ects including cognitive impairment, mood disorders, dizziness and sleep 
disorders were observed in 42% with Grades 3-4 in 3.9% of patients.
Cognitive impairment occurred in 11% of patients. The median time to onset of cognitive impairment was 5.6 months (range: 2 days 
to 41 months). Cognitive impairment occurring in ≥1% of patients included memory impairment (3.6%), confusional state (2.9%), 
disturbance in attention (2.9%), delirium (2.2%), cognitive disorders (1.4%), and Grade 3 cognitive adverse reactions occurred in 2.5% of 
patients. Among the 30 patients with cognitive impairment, 7% required a dose modifi cation and 20% required dose interruption.

DIFFERENT PATIENTS. MULTIPLE TUMOR TYPES.1

A POSITIVE SHIFT IN THE TREATMENT PARADIGM.

Please see additional Important Safety Information throughout and accompanying Brief Summary of 
full Prescribing Information.



POSITIVE RESULTS.FUSION POSITIVE.

FOR ADULT AND PEDIATRIC PATIENTS WITH NTRKa GENE FUSION–POSITIVE SOLID TUMORS1VITRAKVI®

  aNTRK, neurotrophic receptor tyrosine kinase; TRK, tropomyosin receptor kinase.
 bBased on medical claims and prescription data claims for the period August 2019 through December 2020. Validated by IQVIA in March 2021.

Across solid tumors
FIND THE ONCOGENIC DRIVER AND INHIBIT THE CANCER
WHERE IT STARTS WITH VITRAKVI

Important Safety Information (continued)
Central Nervous System E� ects (continued):
Mood disorders occurred in 14% of patients. The median time to 
onset of mood disorders was 3.9 months (range: 1 day to 40.5 
months). Mood disorders occurring in ≥1% of patients included 
anxiety (5%), depression (3.9%), agitation (2.9%), and irritability 
(2.9%). Grade 3 mood disorders occurred in 0.4% of patients.
Dizziness occurred in 27% of patients, and Grade 3 dizziness 
occurred in 1.1% of patients. Among the 74 patients who 
experienced dizziness, 5% of patients required a dose 
modifi cation and 5% required dose interruption. 
Sleep disturbances occurred in 10% of patients. Sleep 
disturbances included insomnia (7%), somnolence (2.5%), 
and sleep disorder (0.4%). There were no Grade 3-4 sleep 
disturbances. Among the 28 patients who experienced sleep 
disturbances, 1 patient each (3.6%) required a dose modifi cation 
or dose interruption. 
Advise patients and caretakers of these risks with VITRAKVI. 
Advise patients not to drive or operate hazardous machinery if 
they are experiencing neurologic adverse reactions. Withhold 
or permanently discontinue VITRAKVI based on the severity. If 
withheld, modify the VITRAKVI dosage when resumed.
Skeletal Fractures: Among 187 adult patients who received 
VITRAKVI across clinical trials, fractures were reported in 7% 
and among 92 pediatric patients, fractures were reported in 
9% (N=279; 8%). Median time to fracture was 11.6 months 
(range 0.9 to 45.8 months) in patients followed per fracture. 
Fractures of the femur, hip or acetabulum were reported in        

4 patients (3 adult, 1 pediatric). Most fractures were associated 
with minimal or moderate trauma. Some fractures were 
associated with radiologic abnormalities suggestive of local 
tumor involvement. VITRAKVI treatment was interrupted due to 
fracture in 1.4% patients. 
Promptly evaluate patients with signs or symptoms of potential 
fracture (e.g., pain, changes in mobility, deformity). There are no 
data on the e� ects of VITRAKVI on healing of known fractures or 
risk of future fractures.
Hepatotoxicity: In patients who received VITRAKVI, increased 
AST of any grade occurred in 52% of patients and increased 
ALT of any grade occurred in 45%. Grade 3-4 increased AST 
or ALT occurred in 3.1% and 2.5% of patients, respectively. The 
median time to onset of increased AST was 2.1 months (range: 
1 day to 4.3 years). The median time to onset of increased ALT 
was 2.3 months (range: 1 day to 4.2 years). Increased AST and 
ALT leading to dose modifi cations occurred in 1.4% and 2.2% of 
patients, respectively. Increased AST or ALT led to permanent 
discontinuation in 3 (1.1%) of patients.
Monitor liver tests, including ALT and AST, every 2 weeks during 
the fi rst month of treatment, then monthly thereafter, and 
as clinically indicated. Withhold or permanently discontinue 
VITRAKVI based on the severity. If withheld, modify the VITRAKVI 
dosage when resumed.
Embryo-Fetal Toxicity: VITRAKVI can cause fetal harm when 
administered to a pregnant woman. Larotrectinib resulted in 
malformations in rats and rabbits at maternal exposures that were 
approximately 11- and 0.7-times, respectively, those observed at 
the clinical dose of 100 mg twice daily.

The #1 prescribed TRK inhibitor for NTRK gene fusion–positive solid tumors2*

a CR, complete response; ORR, overall response rate; PR, partial response.
b 5% were pathological complete response. Patients undergoing a surgical 
resection whose postoperative pathologic assessment showed no viable 
tumor cells and negative margins were pathological complete responders 
provided that no other sites of disease were present.

References: 1. VITRAKVI [package insert]. Whippany, NJ: Bayer HealthCare Pharmaceuticals, Inc.; March 2021. 
2. Data on fi le. Bayer HealthCare Pharmaceuticals, Inc., Whippany, NJ. 

© 2021 Bayer. All rights reserved. 
Bayer, the Bayer Cross, and VITRAKVI are registered trademarks of Bayer. 
PP-VIT-US-0800-1      07/2021     Printed in the USA

Visit VITRAKVI.com 

Indication
VITRAKVI is indicated for the treatment of adult and pediatric 
patients with solid tumors that have a neurotrophic receptor 
tyrosine kinase (NTRK) gene fusion without a known acquired 
resistance mutation, are metastatic or where surgical 
resection is likely to result in severe morbidity, and have no 
satisfactory alternative treatments or that have progressed 
following treatment.
Select patients for therapy based on an FDA-approved test.
This indication is approved under accelerated approval based 
on overall response rate and duration of response. Continued 
approval for this indication may be contingent upon verifi cation 
and description of clinical benefi t in confi rmatory trials.

Important Safety Information (continued)
Embryo-Fetal Toxicity (continued): Advise women of the 
potential risk to a fetus. Advise females of reproductive potential 
to use an e� ective method of contraception during treatment 
and for 1 week after the fi nal dose of VITRAKVI.

Most Common Adverse Reactions (≥20%): The most common 
adverse reactions (≥20%), including laboratory abnormalities, 
were: increased AST (52%), increased ALT (45%), anemia (42%), 
musculoskeletal pain (42%), fatigue (36%), hypoalbuminemia 
(36%), neutropenia (36%), increased alkaline phosphatase 
(34%), cough (32%), leukopenia (28%), constipation (27%), 
diarrhea (27%), dizziness (27%), hypocalcemia (25%), nausea 
(25%), vomiting (25%), pyrexia (24%), lymphopenia (22%) and 
abdominal pain (21%).
Drug Interactions: Avoid coadministration of VITRAKVI with 
strong CYP3A4 inhibitors (including grapefruit or grapefruit 
juice), strong CYP3A4 inducers (including St. John’s wort), 
or sensitive CYP3A4 substrates. If coadministration of strong 
CYP3A4 inhibitors or inducers cannot be avoided, modify 
the VITRAKVI dose as recommended. If coadministration 
of sensitive CYP3A4 substrates cannot be avoided, monitor 
patients for increased adverse reactions of these drugs.
Lactation: Advise women not to breastfeed during treatment with 
VITRAKVI and for 1 week after the fi nal dose.

Please see Brief Summary of full Prescribing Information 
on the following page.

In the primary data set (N=55)…

25% CRa,b

(n=14/55)

49% PRa

(n=27/55) (95% CI: 61%, 85%)
(n=41/55)

75%

ORRa

1 in 4 patients had a 
complete response1b

Robust responses1 Demonstrated durability1

Study design: A pooled e  ̈ cacy analysis based on 3 open-label, single-arm clinical studies in adult and pediatric patients with 
unresectable or metastatic solid tumors with an NTRK gene fusion. All patients were required to have progressed following systemic 
therapy for their disease, if available, or would have required surgery with signifi cant morbidity for locally advanced disease. Major 
e  ̈ cacy outcome measures were ORR and DORd, as determined by a BIRCd according to RECISTd v1.1.1

dBIRC, blinded independent review committee; DOR, duration of response; RECIST, Response Evaluation Criteria In Solid Tumors.

*mDOR, median duration of response; NE, not evaluable.
cKaplan-Meier estimate.
+denotes ongoing response.1

0 12 24 36 48  

(Range: 1.6+ to 50.6+ months)

YEAR 1 YEAR 2 YEAR 3 YEAR 4

(95% CI: 14.8, NE*)

32.9-month mDOR*c

Find the oncogenic driver early and act with VITRAKVI for appropriate patients

TEST. TRK. TREAT.

Observed DOR rates1

•  63% of patients with a response had an observed 
DOR >1 year

•  49% of observed responses lasted longer than 
2 years

IN NTRK GENE FUSION–POSITIVE SOLID TUMORS, 
INHIBIT WHAT’S DRIVING THE TUMOR WITH VITRAKVI FOR:



POSITIVE RESULTS.FUSION POSITIVE.

FOR ADULT AND PEDIATRIC PATIENTS WITH NTRKa GENE FUSION–POSITIVE SOLID TUMORS1VITRAKVI®

  aNTRK, neurotrophic receptor tyrosine kinase; TRK, tropomyosin receptor kinase.
 bBased on medical claims and prescription data claims for the period August 2019 through December 2020. Validated by IQVIA in March 2021.

Across solid tumors
FIND THE ONCOGENIC DRIVER AND INHIBIT THE CANCER
WHERE IT STARTS WITH VITRAKVI

Important Safety Information (continued)
Central Nervous System E� ects (continued):
Mood disorders occurred in 14% of patients. The median time to 
onset of mood disorders was 3.9 months (range: 1 day to 40.5 
months). Mood disorders occurring in ≥1% of patients included 
anxiety (5%), depression (3.9%), agitation (2.9%), and irritability 
(2.9%). Grade 3 mood disorders occurred in 0.4% of patients.
Dizziness occurred in 27% of patients, and Grade 3 dizziness 
occurred in 1.1% of patients. Among the 74 patients who 
experienced dizziness, 5% of patients required a dose 
modifi cation and 5% required dose interruption. 
Sleep disturbances occurred in 10% of patients. Sleep 
disturbances included insomnia (7%), somnolence (2.5%), 
and sleep disorder (0.4%). There were no Grade 3-4 sleep 
disturbances. Among the 28 patients who experienced sleep 
disturbances, 1 patient each (3.6%) required a dose modifi cation 
or dose interruption. 
Advise patients and caretakers of these risks with VITRAKVI. 
Advise patients not to drive or operate hazardous machinery if 
they are experiencing neurologic adverse reactions. Withhold 
or permanently discontinue VITRAKVI based on the severity. If 
withheld, modify the VITRAKVI dosage when resumed.
Skeletal Fractures: Among 187 adult patients who received 
VITRAKVI across clinical trials, fractures were reported in 7% 
and among 92 pediatric patients, fractures were reported in 
9% (N=279; 8%). Median time to fracture was 11.6 months 
(range 0.9 to 45.8 months) in patients followed per fracture. 
Fractures of the femur, hip or acetabulum were reported in        

4 patients (3 adult, 1 pediatric). Most fractures were associated 
with minimal or moderate trauma. Some fractures were 
associated with radiologic abnormalities suggestive of local 
tumor involvement. VITRAKVI treatment was interrupted due to 
fracture in 1.4% patients. 
Promptly evaluate patients with signs or symptoms of potential 
fracture (e.g., pain, changes in mobility, deformity). There are no 
data on the e� ects of VITRAKVI on healing of known fractures or 
risk of future fractures.
Hepatotoxicity: In patients who received VITRAKVI, increased 
AST of any grade occurred in 52% of patients and increased 
ALT of any grade occurred in 45%. Grade 3-4 increased AST 
or ALT occurred in 3.1% and 2.5% of patients, respectively. The 
median time to onset of increased AST was 2.1 months (range: 
1 day to 4.3 years). The median time to onset of increased ALT 
was 2.3 months (range: 1 day to 4.2 years). Increased AST and 
ALT leading to dose modifi cations occurred in 1.4% and 2.2% of 
patients, respectively. Increased AST or ALT led to permanent 
discontinuation in 3 (1.1%) of patients.
Monitor liver tests, including ALT and AST, every 2 weeks during 
the fi rst month of treatment, then monthly thereafter, and 
as clinically indicated. Withhold or permanently discontinue 
VITRAKVI based on the severity. If withheld, modify the VITRAKVI 
dosage when resumed.
Embryo-Fetal Toxicity: VITRAKVI can cause fetal harm when 
administered to a pregnant woman. Larotrectinib resulted in 
malformations in rats and rabbits at maternal exposures that were 
approximately 11- and 0.7-times, respectively, those observed at 
the clinical dose of 100 mg twice daily.

The #1 prescribed TRK inhibitor for NTRK gene fusion–positive solid tumors2*

a CR, complete response; ORR, overall response rate; PR, partial response.
b 5% were pathological complete response. Patients undergoing a surgical 
resection whose postoperative pathologic assessment showed no viable 
tumor cells and negative margins were pathological complete responders 
provided that no other sites of disease were present.

References: 1. VITRAKVI [package insert]. Whippany, NJ: Bayer HealthCare Pharmaceuticals, Inc.; March 2021. 
2. Data on fi le. Bayer HealthCare Pharmaceuticals, Inc., Whippany, NJ. 

© 2021 Bayer. All rights reserved. 
Bayer, the Bayer Cross, and VITRAKVI are registered trademarks of Bayer. 
PP-VIT-US-0800-1      07/2021     Printed in the USA

Visit VITRAKVI.com 

Indication
VITRAKVI is indicated for the treatment of adult and pediatric 
patients with solid tumors that have a neurotrophic receptor 
tyrosine kinase (NTRK) gene fusion without a known acquired 
resistance mutation, are metastatic or where surgical 
resection is likely to result in severe morbidity, and have no 
satisfactory alternative treatments or that have progressed 
following treatment.
Select patients for therapy based on an FDA-approved test.
This indication is approved under accelerated approval based 
on overall response rate and duration of response. Continued 
approval for this indication may be contingent upon verifi cation 
and description of clinical benefi t in confi rmatory trials.

Important Safety Information (continued)
Embryo-Fetal Toxicity (continued): Advise women of the 
potential risk to a fetus. Advise females of reproductive potential 
to use an e� ective method of contraception during treatment 
and for 1 week after the fi nal dose of VITRAKVI.

Most Common Adverse Reactions (≥20%): The most common 
adverse reactions (≥20%), including laboratory abnormalities, 
were: increased AST (52%), increased ALT (45%), anemia (42%), 
musculoskeletal pain (42%), fatigue (36%), hypoalbuminemia 
(36%), neutropenia (36%), increased alkaline phosphatase 
(34%), cough (32%), leukopenia (28%), constipation (27%), 
diarrhea (27%), dizziness (27%), hypocalcemia (25%), nausea 
(25%), vomiting (25%), pyrexia (24%), lymphopenia (22%) and 
abdominal pain (21%).
Drug Interactions: Avoid coadministration of VITRAKVI with 
strong CYP3A4 inhibitors (including grapefruit or grapefruit 
juice), strong CYP3A4 inducers (including St. John’s wort), 
or sensitive CYP3A4 substrates. If coadministration of strong 
CYP3A4 inhibitors or inducers cannot be avoided, modify 
the VITRAKVI dose as recommended. If coadministration 
of sensitive CYP3A4 substrates cannot be avoided, monitor 
patients for increased adverse reactions of these drugs.
Lactation: Advise women not to breastfeed during treatment with 
VITRAKVI and for 1 week after the fi nal dose.

Please see Brief Summary of full Prescribing Information 
on the following page.

In the primary data set (N=55)…

25% CRa,b

(n=14/55)

49% PRa

(n=27/55) (95% CI: 61%, 85%)
(n=41/55)

75%

ORRa

1 in 4 patients had a 
complete response1b

Robust responses1 Demonstrated durability1

Study design: A pooled e  ̈ cacy analysis based on 3 open-label, single-arm clinical studies in adult and pediatric patients with 
unresectable or metastatic solid tumors with an NTRK gene fusion. All patients were required to have progressed following systemic 
therapy for their disease, if available, or would have required surgery with signifi cant morbidity for locally advanced disease. Major 
e  ̈ cacy outcome measures were ORR and DORd, as determined by a BIRCd according to RECISTd v1.1.1

dBIRC, blinded independent review committee; DOR, duration of response; RECIST, Response Evaluation Criteria In Solid Tumors.

*mDOR, median duration of response; NE, not evaluable.
cKaplan-Meier estimate.
+denotes ongoing response.1

0 12 24 36 48  

(Range: 1.6+ to 50.6+ months)

YEAR 1 YEAR 2 YEAR 3 YEAR 4

(95% CI: 14.8, NE*)

32.9-month mDOR*c

Find the oncogenic driver early and act with VITRAKVI for appropriate patients

TEST. TRK. TREAT.

Observed DOR rates1

•  63% of patients with a response had an observed 
DOR >1 year

•  49% of observed responses lasted longer than 
2 years

Robust responses1 Demonstrated durabilityDemonstrated durability

IN NTRK GENE FUSION–POSITIVE SOLID TUMORS, 
INHIBIT WHAT’S DRIVING THE TUMOR WITH VITRAKVI FOR:



VITRAKVI® (larotrectinib) capsules, for oral use
VITRAKVI® (larotrectinib) oral solution
Initial U.S. Approval: 2018

BRIEF SUMMARY OF PRESCRIBING INFORMATION
CONSULT PACKAGE INSERT FOR

FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE
VITRAKVI is indicated for the treatment of adult and pediatric patients with solid tumors that:
•  have a neurotrophic receptor tyrosine kinase (NTRK) gene fusion without a known acquired 

resistance mutation,
• are metastatic or where surgical resection is likely to result in severe morbidity, and 
•  have no satisfactory alternative treatments or that have progressed following treatment.
Select patients for therapy based on an FDA-approved test.
This indication is approved under accelerated approval based on overall response rate and duration of 
response [see Clinical Studies (14)]. Continued approval for this indication may be contingent upon 
verification and description of clinical benefit in confirmatory trials.

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Central Nervous System Effects 
Central nervous system (CNS) adverse reactions occurred in patients receiving VITRAKVI, including 
dizziness, cognitive impairment, mood disorders, and sleep disturbances.
In patients who received VITRAKVI, all grades CNS effects including cognitive impairment, mood 
disorders, dizziness and sleep disorders were observed in 42% with Grades 3-4 in 3.9% of patients. 
Cognitive impairment occurred in 11% of patients. The median time to onset of cognitive impairment 
was 5.6 months (range: 2 days to 41 months). Cognitive impairment occurring in ≥ 1% of patients 
included memory impairment (3.6%), confusional state (2.9%), disturbance in attention (2.9%), 
delirium (2.2%), cognitive disorders (1.4%), and Grade 3 cognitive adverse reactions occurred in 
2.5% of patients. Among the 30 patients with cognitive impairment, 7% required a dose modification, 
and 20% required dose interruption.
Mood disorders occurred in 14% of patients. The median time to onset of mood disorders was 
3.9 months (range: 1 day to 40.5 months). Mood disorders occurring in ≥ 1% of patients included 
anxiety (5%), depression (3.9%), agitation (2.9%), and irritability (2.9%). Grade 3 mood disorders 
occurred in 0.4% of patients. Dizziness occurred in 27% of patients, and Grade 3 dizziness occurred 
in 1.1% of patients. Among the 74 patients who experienced dizziness, 5% of patients required a dose 
modification, and 5% required dose interruption.
Sleep disturbances occurred in 10% of patients. Sleep disturbances included insomnia (7%), 
somnolence (2.5%), and sleep disorder (0.4%). There were no Grade 3-4 sleep disturbances. Among 
the 28 patients who experienced sleep disturbances, 1 patient each (3.6%) required a dose modification 
or dose interruption.
Advise patients and caretakers of these risks with VITRAKVI. Advise patients not to drive or operate 
hazardous machinery if they are experiencing neurologic adverse reactions. Withhold or permanently 
discontinue VITRAKVI based on the severity. If withheld, modify the VITRAKVI dosage when resumed
[see Dosage and Administration (2.3)].
5.2 Skeletal Fractures
Among 187 adult patients who received VITRAKVI across clinical trials, fractures were reported in 7% 
and among 92 pediatric patients, fractures were reported in 9% (N=279; 8%). Median time to fracture 
was 11.6 months (range 0.9 to 45.8 months) in patients followed per fracture. Fractures of the femur, 
hip or acetabulum were reported in 4 patients (3 adult, 1 pediatric). Most fractures were associated with 
minimal or moderate trauma. Some fractures were associated with radiologic abnormalities suggestive 
of local tumor involvement. VITRAKVI treatment was interrupted due to fracture in 1.4% patients. 
Promptly evaluate patients with signs or symptoms of potential fracture (e.g., pain, changes in 
mobility, deformity). There are no data on the effects of VITRAKVI on healing of known fractures or 
risk of future fractures.
5.3 Hepatotoxicity
In patients who received VITRAKVI, increased AST of any grade occurred in 52% of patients and 
increased ALT of any grade occurred in 45%. Grade 3-4 increased AST or ALT occurred in 3.1% and 
2.5% of patients, respectively [see Adverse Reactions (6.1)]. The median time to onset of increased 
AST was 2.1 months (range: 1 day to 4.3 years). The median time to onset of increased ALT was 2.3 
months (range: 1 day to 4.2 years). Increased AST and ALT leading to dose modifications occurred in 
1.4% and 2.2% of patients, respectively. Increased AST or ALT led to permanent discontinuation in 3 
(1.1%) of patients.
Monitor liver tests, including ALT and AST, every 2 weeks during the first month of treatment, then 
monthly thereafter, and as clinically indicated. Withhold or permanently discontinue VITRAKVI 
based on the severity. If withheld, modify the VITRAKVI dosage when resumed [see Dosage and 
Administration (2.3)].
5.4 Embryo-Fetal Toxicity
Based on literature reports in human subjects with congenital mutations leading to changes in TRK 
signaling, findings from animal studies, and its mechanism of action, VITRAKVI can cause fetal harm 
when administered to a pregnant woman. Larotrectinib resulted in malformations in rats and rabbits 
at maternal exposures that were approximately 11- and 0.7-times, respectively, those observed at the 
clinical dose of 100 mg twice daily. Advise women of the potential risk to a fetus. Advise females of 
reproductive potential to use an effective method of contraception during treatment and for 1 week 
after the final dose of VITRAKVI [see Use in Specific Populations (8.1, 8.3)].

6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Central Nervous System Effects [see Warnings and Precautions (5.1)]
• Skeletal Fractures [see Warnings and Precautions (5.2)]
• Hepatotoxicity [see Warnings and Precautions (5.3)]
6.1 Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice.
Unless noted, data in WARNINGS AND PRECAUTIONS and below reflects exposure to VITRAKVI in 
279 patients, including 54% patients exposed for greater than 6 months and 30% patients exposed 
for greater than 1 year. VITRAKVI was studied in one adult dose-finding trial [LOXO-TRK-14001 (n = 75)], 
one pediatric dose-finding trial [SCOUT (n = 88)], and one single arm trial [NAVIGATE (n = 116)]. 
All patients had an unresectable or metastatic solid tumor and no satisfactory alternative treatment 
options or disease progression following treatment.

Across these 279 patients, the median age was 46 years (range: 0.1 days to 84 years); 33% were 
younger than 18 years; 48% were male; and 74% were White, 9% were Hispanic/Latino, 7% were 
Asian and, 6% were Black. The most common tumors (≥3%) in order of decreasing frequency were 
soft tissue sarcoma (17%), thyroid (13%), infantile fibrosarcoma (12%), primary central nervous 
system (CNS) (11%), salivary gland (9%), lung (9%), colon (6%), breast (4%), or melanoma (3%). 
NTRK gene fusions were confirmed or inferred in 75% of VITRAKVI-treated patients. Most adults 
(86%) received VITRAKVI 100 mg orally twice daily and 85% of pediatrics (< 18 years) received 
VITRAKVI 100 mg/m2 twice daily up to a maximum dose of 100 mg twice daily. The dose ranged from 
50 mg daily to 200 mg twice daily in adults and 9.6 mg/m2 twice daily to 120 mg/m2 twice daily in 
pediatrics [see Use in Specific Populations (8.4)]. 
The most common adverse reactions (≥ 20%), including laboratory abnormalities, in order of 
decreasing frequency were increased AST, increased ALT, anemia, musculoskeletal pain, fatigue, 
hypoalbuminemia, neutropenia, increased alkaline phosphatase, cough, leukopenia, constipation, 
diarrhea, dizziness, hypocalcemia, nausea, vomiting, pyrexia, lymphopenia, and abdominal pain. 
The most common serious adverse reactions (≥ 2%) were pneumonia, and pyrexia. Grade 3 or 4 
adverse reactions occurred in 53% of patients; adverse reactions leading to dose interruption or 
modification occurred in 39% and 8% of patients, respectively, and 9% permanently discontinued 
VITRAKVI for adverse reactions. 
The most common adverse reactions (1% each) that resulted in permanent discontinuation of 
VITRAKVI were increased ALT, increased AST, dehydration and fatigue. 
The most common adverse reactions (≥ 3%) resulting in dose interruption were increased ALT (4.7%), 
increased AST (4.3%), and neutrophil count decreased (4.3%). Most (70%) adverse reactions leading 
to dose interruption occurred during the first three months of exposure.
Adverse reactions of VITRAKVI occurring in ≥ 10% of patients and laboratory abnormalities worsening 
from baseline in ≥ 20% of patients are summarized in Table 2 and Table 3, respectively.

Table 2 Adverse Reactions Occurring in ≥ 10% of Patients Treated with VITRAKVI

Adverse Reaction*

VITRAKVI
N = 279

All Grades**
(%)

Grade 3-4***
(%)

Musculoskeletal and Connective Tissue 
Musculoskeletal Pain1 42 3.9
Muscular weakness 10 0.7

General
Fatigue2 36 2.5
Pyrexia 24 1.8
Edema3 19 0.7

Respiratory, Thoracic and Mediastinal 
Cough4 32 0.4
Dyspnea5 17 3
Upper respiratory tract infection 13 0
Nasal congestion 11 0

Nervous System
Dizziness6 27 1.1
Headache 15 0.4
Cognitive Impairment7 11 2.5

Gastrointestinal 
Constipation 27 0.4
Diarrhea 27 1.4
Nausea 25 0.7
Vomiting 25 0.7
Abdominal pain8 21 2.2

Skin and Subcutaneous Tissue Disorders
Rash9 19 0.4

Psychiatric
Mood disorders10 14 0.4
Sleep Disturbance11 10 0

Investigations
Increased weight 14 3.6

Metabolism and Nutrition 
Decreased appetite 12 1.4

Infections and Infestations 
Urinary tract infection12 12 1.4

*The adverse reaction identifies a composite term:
1Includes: arthralgia, back pain, bone pain, musculoskeletal chest pain, musculoskeletal discomfort, 
musculoskeletal pain, musculoskeletal stiffness, myalgia, neck pain, non-cardiac chest pain, and pain 
in extremity

2Includes: fatigue, asthenia
3Includes: face edema, generalized edema, lip edema, localized edema, edema, edema genital, edema 
peripheral, periorbital edema, and swelling

4Includes: cough, productive cough, and upper-airway cough syndrome
5Includes: dyspnea, and dyspnea exertional
6Includes: dizziness, dizziness postural, and vertigo
7Includes: amnesia, aphasia, cognitive disorder, confusional state, delirium, disturbance in attention, 
hallucinations, memory impairment, mental impairment, mental status changes

8Includes: abdominal discomfort, abdominal pain, abdominal pain lower, abdominal pain upper, 
abdominal tenderness, epigastric discomfort, and gastrointestinal pain

9Includes: dermatitis, dermatitis acneiform, dermatitis bullous, dermatitis exfoliative generalized, 
eczema, eczema asteatotic, palmar-plantar erythrodysaesthesia syndrome, rash, rash erythematous, 
rash macular, rash maculo-papular, rash papular, rash pruritic, and rash pustular

10Includes: agitation, anxiety, depression, depressed mood, euphoric mood, irritability
11Includes: insomnia, sleep disorder, somnolence
12Includes: cystitis, escherichia urinary tract infection, pyelonephritis acute, and urinary tract infection
**National Cancer Institute-Common Terminology Criteria for Adverse Events (NCI-CTCAE) v 4.03.
***One Grade 4 adverse reaction of pyrexia.

Clinically relevant adverse reactions occurring in ≤ 10% of patients include fractures (8%).

Table 3 Laboratory Abnormalities Occurring in ≥ 20% Patients Treated with VITRAKVI

Laboratory Abnormality VITRAKVI*
All Grades (%)** Grade 3-4 (%)**

Chemistry
Increased AST 52 3.1
Increased ALT 45 2.5
Hypoalbuminemia 36 1.9
Increased alkaline phosphatase 34 1.9
Hypocalcemia 25 2.6

Hematology
Anemia 42 10
Neutropenia 36 14
Leukopenia 28 1.9
Lymphopenia 22 6

*Based on NCI CTCAE v4.03
**Denominator for each laboratory parameter is based on the number of patients with a baseline and 

post-treatment laboratory value available which ranged from 272 to 277 patients.

7 DRUG INTERACTIONS
7.1 Effects of Other Drugs on VITRAKVI
Strong CYP3A4 Inhibitors
Coadministration of VITRAKVI with a strong CYP3A4 inhibitor may increase larotrectinib plasma 
concentrations, which may result in a higher incidence of adverse reactions [see Clinical Pharmacology 
(12.3)]. Avoid coadministration of VITRAKVI with strong CYP3A4 inhibitors, including grapefruit or 
grapefruit juice. If coadministration of strong CYP3A4 inhibitors cannot be avoided, modify VITRAKVI 
dose as recommended [see Dosage and Administration (2.4)].
Strong CYP3A4 Inducers
Coadministration of VITRAKVI with a strong CYP3A4 inducer may decrease larotrectinib plasma 
concentrations, which may decrease the efficacy of VITRAKVI [see Clinical Pharmacology (12.3)]. 
Avoid coadministration of VITRAKVI with strong CYP3A4 inducers, including St. John’s wort. 
If coadministration of strong CYP3A4 inducers cannot be avoided, modify VITRAKVI dose as 
recommended [see Dosage and Administration (2.5)]. 
7.2 Effects of VITRAKVI on Other Drugs
Sensitive CYP3A4 Substrates
Coadministration of VITRAKVI with sensitive CYP3A4 substrates may increase their plasma 
concentrations, which may increase the incidence or severity of adverse reactions [see Clinical 
Pharmacology (12.3)]. Avoid coadministration of VITRAKVI with sensitive CYP3A4 substrates. If 
coadministration of these sensitive CYP3A4 substrates cannot be avoided, monitor patients for 
increased adverse reactions of these drugs.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on literature reports in human subjects with congenital mutations leading to changes in TRK 
signaling, findings from animal studies, and its mechanism of action [see Clinical Pharmacology 
(12.1)], VITRAKVI can cause embryo-fetal harm when administered to a pregnant woman. There are 
no available data on VITRAKVI use in pregnant women. Administration of larotrectinib to pregnant rats 
and rabbits during the period of organogenesis resulted in malformations at maternal exposures that 
were approximately 11- and 0.7-times, respectively, those observed at the clinical dose of 100 mg 
twice daily (see Data). Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Human Data
Published reports of individuals with congenital mutations in TRK pathway proteins suggest that 
decreases in TRK-mediated signaling are correlated with obesity, developmental delays, cognitive 
impairment, insensitivity to pain, and anhidrosis.
Animal Data
Larotrectinib crosses the placenta in animals. Larotrectinib did not result in embryolethality at 
maternally toxic doses [up to 40 times the human exposure based on area under the curve (AUC) at 
the clinical dose of 100 mg twice daily] in embryo-fetal development studies in pregnant rats dosed 
during the period of organogenesis; however, larotrectinib was associated with fetal anasarca in rats 
from dams treated at twice-daily doses of 40 mg/kg [11 times the human exposure (AUC) at the clinical 
dose of 100 mg twice daily]. In pregnant rabbits, larotrectinib administration was associated with 
omphalocele at twice-daily doses of 15 mg/kg (0.7 times the human exposure at the clinical dose of 
100 mg twice daily).
8.2 Lactation
Risk Summary
There are no data on the presence of larotrectinib or its metabolites in human milk and no data on 
its effects on the breastfed child or on milk production. Because of the potential for serious adverse 
reactions in breastfed children, advise women not to breastfeed during treatment with larotrectinib and 
for 1 week after the final dose.

8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating VITRAKVI [see Use in 
Specific Populations (8.1)].
Contraception
VITRAKVI can cause embryo-fetal harm when administered to a pregnant woman [see Use in Specific 
Populations (8.1)].
Females
Advise female patients of reproductive potential to use effective contraception during treatment with 
VITRAKVI and for at least 1 week after the final dose. 
Males
Advise males with female partners of reproductive potential to use effective contraception during 
treatment with VITRAKVI and for 1 week after the final dose. 
Infertility
Females
Based on histopathological findings in the reproductive tracts of female rats in a 1-month repeated-
dose study, VITRAKVI may reduce fertility [See Nonclinical Toxicology (13.1)].
8.4 Pediatric Use
The safety and effectiveness of VITRAKVI in pediatric patients was established based upon data from 

three multicenter, open-label, single-arm clinical trials in adult or pediatric patients 28 days and older
[see Adverse Reactions (6.1), Clinical Studies (14)]. 
The efficacy of VITRAKVI was evaluated in 12 pediatric patients and is described in the Clinical Studies 
section [see Clinical Studies (14)]. The safety of VITRAKVI was evaluated in 92 pediatric patients who 
received VITRAKVI. Of these 92 patients, 36% were <1 month to < 2 years (n = 33), 41% were 2 years 
to < 12 years (n = 38), and 23% were 12 years to < 18 years (n = 21); 29% had metastatic disease, 
42% had locally advanced disease, and 27% had primary CNS; and 86% had received prior treatment 
for their cancer, including surgery, radiotherapy, or systemic therapy. The most common cancers were 
infantile fibrosarcoma (37%), primary CNS tumors (27%), soft tissue sarcoma (24%), and thyroid 
cancer (7%). The median duration of exposure was 7.4 months (range: 0.4 months to 39 months). 
Due to the small number of pediatric and adult patients, the single arm design of clinical studies of 
VITRAKVI, and confounding factors such as differences in susceptibility to infections between pediatric 
and adult patients, it is not possible to determine whether differences in the incidence of adverse 
reactions to VITRAKVI are related to patient age or other factors. Adverse reactions occurring more 
frequently (at least a 10% increase in per-patient incidence) in pediatric patients compared to adult 
patients were pyrexia (45% versus 13%), vomiting (42% versus 17% in adults), diarrhea (35% versus 
23% in adults), rash (28% versus 15% in adults), upper respiratory tract infection (23% versus 8% 
in adults), nasopharyngitis (16% versus 6% in adults), and otitis media and rhinitis (each 14% versus 
0.5% in adults). 
Laboratory abnormalities occurring more frequently (at least a 10% increase in per-patient incidence) 
in pediatric patients compared to adult patients were AST increased (63% versus 49% in adults), 
neutrophil count decrease (60% versus 16% in adults), leukocyte count decrease (39% versus 27% 
in adults), hyperkalemia (36% versus 15%), and lymphocyte increase (24% versus 0.5%). Two of the 
92 pediatric patients discontinued VITRAKVI due to an adverse reaction (Grade 3 increased ALT and 
Grade 3 decreased neutrophil count).
The pharmacokinetics of VITRAKVI in the pediatric population were similar to those seen in adults [see 
Clinical Pharmacology (12.3)].
Juvenile Animal Toxicity Data
Larotrectinib was administered in a juvenile toxicity study in rats at twice daily doses of 0.2, 2 and 
7.5 mg/kg from postnatal day (PND) 7 to 27 and at twice daily doses of 0.6, 6 and 22.5mg/kg between 
PND 28 and 70. The dosing period was equivalent to human pediatric populations from newborn to 
adulthood. The doses of 2/6 mg/kg twice daily [approximately 0.7 times the human exposure (AUC) 
at the clinical dose of 100 mg twice daily] and 7.5/22.5 mg/kg twice daily (approximately 4 times the 
human exposure at the clinical dose of 100 mg twice daily) resulted in mortality between PND 9 to 99; 
a definitive cause of death was not identified in the majority of cases.
The main findings were transient central nervous system-related signs including head flick, tremor, 
and circling in both sexes. An increase in the number of errors in a maze swim test occurred in females 
at exposures of approximately 4 times the human exposure (AUC) at the clinical dose of 100 mg twice 
daily. Decreased growth and delays in sexual development occurred in the mid- and high-dose groups. 
Mating was normal in treated animals, but a reduction in pregnancy rate occurred at the high-dose of 
7.5/22.5 mg/kg twice daily (approximately 4 times the human exposure at the clinical dose of 100 mg 
twice daily).
8.5 Geriatric Use
Of 279 patients in the overall safety population who received VITRAKVI, 19% of patients were 
≥ 65 years of age and 5% of patients were ≥ 75 years of age. Clinical studies of VITRAKVI did not 
include sufficient numbers of subjects aged 65 and over to determine whether they respond differently 
from younger subjects. 
8.6 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment (Child-Pugh A). 
Larotrectinib clearance was reduced in subjects with moderate (Child-Pugh B) to severe (Child-Pugh 
C) hepatic impairment [see Clinical Pharmacology (12.3)]. Reduce VITRAKVI dose as recommended 
[see Dosage and Administration (2.6)].
8.7 Renal Impairment
No dose adjustment is recommended for patients with renal impairment of any severity [see Clinical 
Pharmacology (12.3)]. 

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information and Instructions 
for Use).
Central Nervous System Effects
Advise patients to notify their healthcare provider if they experience new or worsening neurotoxicity. 
Advise patients not to drive or operate hazardous machinery if they are experiencing neurologic 
adverse reactions [see Warnings and Precautions (5.1)].
Skeletal Fractures
Inform patients that bone fractures have been reported in patients taking VITRAKVI. Advise patients 
to report symptoms such as pain, changes in mobility, or deformity to their healthcare provider [see 
Warnings and Precautions (5.2)].
Hepatotoxicity
Advise patients that they will need to undergo laboratory tests to monitor liver function [see Warnings 
and Precautions (5.3)].
Embryo-Fetal Toxicity
Advise males and females of reproductive potential of the potential risk to a fetus [see Warnings and 
Precautions (5.4), Use in Specific Populations (8.1)].
Advise females of reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy and to use effective contraception during the treatment with VITRAKVI and for at least 
1 week after the final dose [see Use in Specific Populations (8.3)].
Advise males with female partners of reproductive potential to use effective contraception during 
treatment with VITRAKVI and for at least 1 week after the final dose [see Use in Specific Populations 
(8.3)].
Lactation
Advise women not to breastfeed during treatment with VITRAKVI and for 1 week following the final 
dose [see Use in Specific Populations (8.2)].
Infertility
Advise females of reproductive potential that VITRAKVI may impair fertility [See Nonclinical Toxicology 
(13.1)].
Drug Interactions
Advise patients and caregivers to inform their healthcare provider of all concomitant medications, 
including prescription medicines, over-the-counter drugs, vitamins, and herbal products. Inform 
patients to avoid St. John’s wort, grapefruit or grapefruit juice while taking VITRAKVI [see Drug 
Interactions (7.1, 7.2)].
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE
VITRAKVI is indicated for the treatment of adult and pediatric patients with solid tumors that:
•  have a neurotrophic receptor tyrosine kinase (NTRK) gene fusion without a known acquired 

resistance mutation,
• are metastatic or where surgical resection is likely to result in severe morbidity, and 
•  have no satisfactory alternative treatments or that have progressed following treatment.
Select patients for therapy based on an FDA-approved test.
This indication is approved under accelerated approval based on overall response rate and duration of 
response [see Clinical Studies (14)]. Continued approval for this indication may be contingent upon 
verification and description of clinical benefit in confirmatory trials.

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Central Nervous System Effects 
Central nervous system (CNS) adverse reactions occurred in patients receiving VITRAKVI, including 
dizziness, cognitive impairment, mood disorders, and sleep disturbances.
In patients who received VITRAKVI, all grades CNS effects including cognitive impairment, mood 
disorders, dizziness and sleep disorders were observed in 42% with Grades 3-4 in 3.9% of patients. 
Cognitive impairment occurred in 11% of patients. The median time to onset of cognitive impairment 
was 5.6 months (range: 2 days to 41 months). Cognitive impairment occurring in ≥ 1% of patients 
included memory impairment (3.6%), confusional state (2.9%), disturbance in attention (2.9%), 
delirium (2.2%), cognitive disorders (1.4%), and Grade 3 cognitive adverse reactions occurred in 
2.5% of patients. Among the 30 patients with cognitive impairment, 7% required a dose modification, 
and 20% required dose interruption.
Mood disorders occurred in 14% of patients. The median time to onset of mood disorders was 
3.9 months (range: 1 day to 40.5 months). Mood disorders occurring in ≥ 1% of patients included 
anxiety (5%), depression (3.9%), agitation (2.9%), and irritability (2.9%). Grade 3 mood disorders 
occurred in 0.4% of patients. Dizziness occurred in 27% of patients, and Grade 3 dizziness occurred 
in 1.1% of patients. Among the 74 patients who experienced dizziness, 5% of patients required a dose 
modification, and 5% required dose interruption.
Sleep disturbances occurred in 10% of patients. Sleep disturbances included insomnia (7%), 
somnolence (2.5%), and sleep disorder (0.4%). There were no Grade 3-4 sleep disturbances. Among 
the 28 patients who experienced sleep disturbances, 1 patient each (3.6%) required a dose modification 
or dose interruption.
Advise patients and caretakers of these risks with VITRAKVI. Advise patients not to drive or operate 
hazardous machinery if they are experiencing neurologic adverse reactions. Withhold or permanently 
discontinue VITRAKVI based on the severity. If withheld, modify the VITRAKVI dosage when resumed
[see Dosage and Administration (2.3)].
5.2 Skeletal Fractures
Among 187 adult patients who received VITRAKVI across clinical trials, fractures were reported in 7% 
and among 92 pediatric patients, fractures were reported in 9% (N=279; 8%). Median time to fracture 
was 11.6 months (range 0.9 to 45.8 months) in patients followed per fracture. Fractures of the femur, 
hip or acetabulum were reported in 4 patients (3 adult, 1 pediatric). Most fractures were associated with 
minimal or moderate trauma. Some fractures were associated with radiologic abnormalities suggestive 
of local tumor involvement. VITRAKVI treatment was interrupted due to fracture in 1.4% patients. 
Promptly evaluate patients with signs or symptoms of potential fracture (e.g., pain, changes in 
mobility, deformity). There are no data on the effects of VITRAKVI on healing of known fractures or 
risk of future fractures.
5.3 Hepatotoxicity
In patients who received VITRAKVI, increased AST of any grade occurred in 52% of patients and 
increased ALT of any grade occurred in 45%. Grade 3-4 increased AST or ALT occurred in 3.1% and 
2.5% of patients, respectively [see Adverse Reactions (6.1)]. The median time to onset of increased 
AST was 2.1 months (range: 1 day to 4.3 years). The median time to onset of increased ALT was 2.3 
months (range: 1 day to 4.2 years). Increased AST and ALT leading to dose modifications occurred in 
1.4% and 2.2% of patients, respectively. Increased AST or ALT led to permanent discontinuation in 3 
(1.1%) of patients.
Monitor liver tests, including ALT and AST, every 2 weeks during the first month of treatment, then 
monthly thereafter, and as clinically indicated. Withhold or permanently discontinue VITRAKVI 
based on the severity. If withheld, modify the VITRAKVI dosage when resumed [see Dosage and 
Administration (2.3)].
5.4 Embryo-Fetal Toxicity
Based on literature reports in human subjects with congenital mutations leading to changes in TRK 
signaling, findings from animal studies, and its mechanism of action, VITRAKVI can cause fetal harm 
when administered to a pregnant woman. Larotrectinib resulted in malformations in rats and rabbits 
at maternal exposures that were approximately 11- and 0.7-times, respectively, those observed at the 
clinical dose of 100 mg twice daily. Advise women of the potential risk to a fetus. Advise females of 
reproductive potential to use an effective method of contraception during treatment and for 1 week 
after the final dose of VITRAKVI [see Use in Specific Populations (8.1, 8.3)].

6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Central Nervous System Effects [see Warnings and Precautions (5.1)]
• Skeletal Fractures [see Warnings and Precautions (5.2)]
• Hepatotoxicity [see Warnings and Precautions (5.3)]
6.1 Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice.
Unless noted, data in WARNINGS AND PRECAUTIONS and below reflects exposure to VITRAKVI in 
279 patients, including 54% patients exposed for greater than 6 months and 30% patients exposed 
for greater than 1 year. VITRAKVI was studied in one adult dose-finding trial [LOXO-TRK-14001 (n = 75)], 
one pediatric dose-finding trial [SCOUT (n = 88)], and one single arm trial [NAVIGATE (n = 116)]. 
All patients had an unresectable or metastatic solid tumor and no satisfactory alternative treatment 
options or disease progression following treatment.

Across these 279 patients, the median age was 46 years (range: 0.1 days to 84 years); 33% were 
younger than 18 years; 48% were male; and 74% were White, 9% were Hispanic/Latino, 7% were 
Asian and, 6% were Black. The most common tumors (≥3%) in order of decreasing frequency were 
soft tissue sarcoma (17%), thyroid (13%), infantile fibrosarcoma (12%), primary central nervous 
system (CNS) (11%), salivary gland (9%), lung (9%), colon (6%), breast (4%), or melanoma (3%). 
NTRK gene fusions were confirmed or inferred in 75% of VITRAKVI-treated patients. Most adults 
(86%) received VITRAKVI 100 mg orally twice daily and 85% of pediatrics (< 18 years) received 
VITRAKVI 100 mg/m2 twice daily up to a maximum dose of 100 mg twice daily. The dose ranged from 
50 mg daily to 200 mg twice daily in adults and 9.6 mg/m2 twice daily to 120 mg/m2 twice daily in 
pediatrics [see Use in Specific Populations (8.4)]. 
The most common adverse reactions (≥ 20%), including laboratory abnormalities, in order of 
decreasing frequency were increased AST, increased ALT, anemia, musculoskeletal pain, fatigue, 
hypoalbuminemia, neutropenia, increased alkaline phosphatase, cough, leukopenia, constipation, 
diarrhea, dizziness, hypocalcemia, nausea, vomiting, pyrexia, lymphopenia, and abdominal pain. 
The most common serious adverse reactions (≥ 2%) were pneumonia, and pyrexia. Grade 3 or 4 
adverse reactions occurred in 53% of patients; adverse reactions leading to dose interruption or 
modification occurred in 39% and 8% of patients, respectively, and 9% permanently discontinued 
VITRAKVI for adverse reactions. 
The most common adverse reactions (1% each) that resulted in permanent discontinuation of 
VITRAKVI were increased ALT, increased AST, dehydration and fatigue. 
The most common adverse reactions (≥ 3%) resulting in dose interruption were increased ALT (4.7%), 
increased AST (4.3%), and neutrophil count decreased (4.3%). Most (70%) adverse reactions leading 
to dose interruption occurred during the first three months of exposure.
Adverse reactions of VITRAKVI occurring in ≥ 10% of patients and laboratory abnormalities worsening 
from baseline in ≥ 20% of patients are summarized in Table 2 and Table 3, respectively.

Table 2 Adverse Reactions Occurring in ≥ 10% of Patients Treated with VITRAKVI

Adverse Reaction*

VITRAKVI
N = 279

All Grades**
(%)

Grade 3-4***
(%)

Musculoskeletal and Connective Tissue 
Musculoskeletal Pain1 42 3.9
Muscular weakness 10 0.7

General
Fatigue2 36 2.5
Pyrexia 24 1.8
Edema3 19 0.7

Respiratory, Thoracic and Mediastinal 
Cough4 32 0.4
Dyspnea5 17 3
Upper respiratory tract infection 13 0
Nasal congestion 11 0

Nervous System
Dizziness6 27 1.1
Headache 15 0.4
Cognitive Impairment7 11 2.5

Gastrointestinal 
Constipation 27 0.4
Diarrhea 27 1.4
Nausea 25 0.7
Vomiting 25 0.7
Abdominal pain8 21 2.2

Skin and Subcutaneous Tissue Disorders
Rash9 19 0.4

Psychiatric
Mood disorders10 14 0.4
Sleep Disturbance11 10 0

Investigations
Increased weight 14 3.6

Metabolism and Nutrition 
Decreased appetite 12 1.4

Infections and Infestations 
Urinary tract infection12 12 1.4

*The adverse reaction identifies a composite term:
1Includes: arthralgia, back pain, bone pain, musculoskeletal chest pain, musculoskeletal discomfort, 
musculoskeletal pain, musculoskeletal stiffness, myalgia, neck pain, non-cardiac chest pain, and pain 
in extremity

2Includes: fatigue, asthenia
3Includes: face edema, generalized edema, lip edema, localized edema, edema, edema genital, edema 
peripheral, periorbital edema, and swelling

4Includes: cough, productive cough, and upper-airway cough syndrome
5Includes: dyspnea, and dyspnea exertional
6Includes: dizziness, dizziness postural, and vertigo
7Includes: amnesia, aphasia, cognitive disorder, confusional state, delirium, disturbance in attention, 
hallucinations, memory impairment, mental impairment, mental status changes

8Includes: abdominal discomfort, abdominal pain, abdominal pain lower, abdominal pain upper, 
abdominal tenderness, epigastric discomfort, and gastrointestinal pain

9Includes: dermatitis, dermatitis acneiform, dermatitis bullous, dermatitis exfoliative generalized, 
eczema, eczema asteatotic, palmar-plantar erythrodysaesthesia syndrome, rash, rash erythematous, 
rash macular, rash maculo-papular, rash papular, rash pruritic, and rash pustular

10Includes: agitation, anxiety, depression, depressed mood, euphoric mood, irritability
11Includes: insomnia, sleep disorder, somnolence
12Includes: cystitis, escherichia urinary tract infection, pyelonephritis acute, and urinary tract infection
**National Cancer Institute-Common Terminology Criteria for Adverse Events (NCI-CTCAE) v 4.03.
***One Grade 4 adverse reaction of pyrexia.

Clinically relevant adverse reactions occurring in ≤ 10% of patients include fractures (8%).

Table 3 Laboratory Abnormalities Occurring in ≥ 20% Patients Treated with VITRAKVI

Laboratory Abnormality VITRAKVI*
All Grades (%)** Grade 3-4 (%)**

Chemistry
Increased AST 52 3.1
Increased ALT 45 2.5
Hypoalbuminemia 36 1.9
Increased alkaline phosphatase 34 1.9
Hypocalcemia 25 2.6

Hematology
Anemia 42 10
Neutropenia 36 14
Leukopenia 28 1.9
Lymphopenia 22 6

*Based on NCI CTCAE v4.03
**Denominator for each laboratory parameter is based on the number of patients with a baseline and 

post-treatment laboratory value available which ranged from 272 to 277 patients.

7 DRUG INTERACTIONS
7.1 Effects of Other Drugs on VITRAKVI
Strong CYP3A4 Inhibitors
Coadministration of VITRAKVI with a strong CYP3A4 inhibitor may increase larotrectinib plasma 
concentrations, which may result in a higher incidence of adverse reactions [see Clinical Pharmacology 
(12.3)]. Avoid coadministration of VITRAKVI with strong CYP3A4 inhibitors, including grapefruit or 
grapefruit juice. If coadministration of strong CYP3A4 inhibitors cannot be avoided, modify VITRAKVI 
dose as recommended [see Dosage and Administration (2.4)].
Strong CYP3A4 Inducers
Coadministration of VITRAKVI with a strong CYP3A4 inducer may decrease larotrectinib plasma 
concentrations, which may decrease the efficacy of VITRAKVI [see Clinical Pharmacology (12.3)]. 
Avoid coadministration of VITRAKVI with strong CYP3A4 inducers, including St. John’s wort. 
If coadministration of strong CYP3A4 inducers cannot be avoided, modify VITRAKVI dose as 
recommended [see Dosage and Administration (2.5)]. 
7.2 Effects of VITRAKVI on Other Drugs
Sensitive CYP3A4 Substrates
Coadministration of VITRAKVI with sensitive CYP3A4 substrates may increase their plasma 
concentrations, which may increase the incidence or severity of adverse reactions [see Clinical 
Pharmacology (12.3)]. Avoid coadministration of VITRAKVI with sensitive CYP3A4 substrates. If 
coadministration of these sensitive CYP3A4 substrates cannot be avoided, monitor patients for 
increased adverse reactions of these drugs.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on literature reports in human subjects with congenital mutations leading to changes in TRK 
signaling, findings from animal studies, and its mechanism of action [see Clinical Pharmacology 
(12.1)], VITRAKVI can cause embryo-fetal harm when administered to a pregnant woman. There are 
no available data on VITRAKVI use in pregnant women. Administration of larotrectinib to pregnant rats 
and rabbits during the period of organogenesis resulted in malformations at maternal exposures that 
were approximately 11- and 0.7-times, respectively, those observed at the clinical dose of 100 mg 
twice daily (see Data). Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Human Data
Published reports of individuals with congenital mutations in TRK pathway proteins suggest that 
decreases in TRK-mediated signaling are correlated with obesity, developmental delays, cognitive 
impairment, insensitivity to pain, and anhidrosis.
Animal Data
Larotrectinib crosses the placenta in animals. Larotrectinib did not result in embryolethality at 
maternally toxic doses [up to 40 times the human exposure based on area under the curve (AUC) at 
the clinical dose of 100 mg twice daily] in embryo-fetal development studies in pregnant rats dosed 
during the period of organogenesis; however, larotrectinib was associated with fetal anasarca in rats 
from dams treated at twice-daily doses of 40 mg/kg [11 times the human exposure (AUC) at the clinical 
dose of 100 mg twice daily]. In pregnant rabbits, larotrectinib administration was associated with 
omphalocele at twice-daily doses of 15 mg/kg (0.7 times the human exposure at the clinical dose of 
100 mg twice daily).
8.2 Lactation
Risk Summary
There are no data on the presence of larotrectinib or its metabolites in human milk and no data on 
its effects on the breastfed child or on milk production. Because of the potential for serious adverse 
reactions in breastfed children, advise women not to breastfeed during treatment with larotrectinib and 
for 1 week after the final dose.

8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating VITRAKVI [see Use in 
Specific Populations (8.1)].
Contraception
VITRAKVI can cause embryo-fetal harm when administered to a pregnant woman [see Use in Specific 
Populations (8.1)].
Females
Advise female patients of reproductive potential to use effective contraception during treatment with 
VITRAKVI and for at least 1 week after the final dose. 
Males
Advise males with female partners of reproductive potential to use effective contraception during 
treatment with VITRAKVI and for 1 week after the final dose. 
Infertility
Females
Based on histopathological findings in the reproductive tracts of female rats in a 1-month repeated-
dose study, VITRAKVI may reduce fertility [See Nonclinical Toxicology (13.1)].
8.4 Pediatric Use
The safety and effectiveness of VITRAKVI in pediatric patients was established based upon data from 

three multicenter, open-label, single-arm clinical trials in adult or pediatric patients 28 days and older
[see Adverse Reactions (6.1), Clinical Studies (14)]. 
The efficacy of VITRAKVI was evaluated in 12 pediatric patients and is described in the Clinical Studies 
section [see Clinical Studies (14)]. The safety of VITRAKVI was evaluated in 92 pediatric patients who 
received VITRAKVI. Of these 92 patients, 36% were <1 month to < 2 years (n = 33), 41% were 2 years 
to < 12 years (n = 38), and 23% were 12 years to < 18 years (n = 21); 29% had metastatic disease, 
42% had locally advanced disease, and 27% had primary CNS; and 86% had received prior treatment 
for their cancer, including surgery, radiotherapy, or systemic therapy. The most common cancers were 
infantile fibrosarcoma (37%), primary CNS tumors (27%), soft tissue sarcoma (24%), and thyroid 
cancer (7%). The median duration of exposure was 7.4 months (range: 0.4 months to 39 months). 
Due to the small number of pediatric and adult patients, the single arm design of clinical studies of 
VITRAKVI, and confounding factors such as differences in susceptibility to infections between pediatric 
and adult patients, it is not possible to determine whether differences in the incidence of adverse 
reactions to VITRAKVI are related to patient age or other factors. Adverse reactions occurring more 
frequently (at least a 10% increase in per-patient incidence) in pediatric patients compared to adult 
patients were pyrexia (45% versus 13%), vomiting (42% versus 17% in adults), diarrhea (35% versus 
23% in adults), rash (28% versus 15% in adults), upper respiratory tract infection (23% versus 8% 
in adults), nasopharyngitis (16% versus 6% in adults), and otitis media and rhinitis (each 14% versus 
0.5% in adults). 
Laboratory abnormalities occurring more frequently (at least a 10% increase in per-patient incidence) 
in pediatric patients compared to adult patients were AST increased (63% versus 49% in adults), 
neutrophil count decrease (60% versus 16% in adults), leukocyte count decrease (39% versus 27% 
in adults), hyperkalemia (36% versus 15%), and lymphocyte increase (24% versus 0.5%). Two of the 
92 pediatric patients discontinued VITRAKVI due to an adverse reaction (Grade 3 increased ALT and 
Grade 3 decreased neutrophil count).
The pharmacokinetics of VITRAKVI in the pediatric population were similar to those seen in adults [see 
Clinical Pharmacology (12.3)].
Juvenile Animal Toxicity Data
Larotrectinib was administered in a juvenile toxicity study in rats at twice daily doses of 0.2, 2 and 
7.5 mg/kg from postnatal day (PND) 7 to 27 and at twice daily doses of 0.6, 6 and 22.5mg/kg between 
PND 28 and 70. The dosing period was equivalent to human pediatric populations from newborn to 
adulthood. The doses of 2/6 mg/kg twice daily [approximately 0.7 times the human exposure (AUC) 
at the clinical dose of 100 mg twice daily] and 7.5/22.5 mg/kg twice daily (approximately 4 times the 
human exposure at the clinical dose of 100 mg twice daily) resulted in mortality between PND 9 to 99; 
a definitive cause of death was not identified in the majority of cases.
The main findings were transient central nervous system-related signs including head flick, tremor, 
and circling in both sexes. An increase in the number of errors in a maze swim test occurred in females 
at exposures of approximately 4 times the human exposure (AUC) at the clinical dose of 100 mg twice 
daily. Decreased growth and delays in sexual development occurred in the mid- and high-dose groups. 
Mating was normal in treated animals, but a reduction in pregnancy rate occurred at the high-dose of 
7.5/22.5 mg/kg twice daily (approximately 4 times the human exposure at the clinical dose of 100 mg 
twice daily).
8.5 Geriatric Use
Of 279 patients in the overall safety population who received VITRAKVI, 19% of patients were 
≥ 65 years of age and 5% of patients were ≥ 75 years of age. Clinical studies of VITRAKVI did not 
include sufficient numbers of subjects aged 65 and over to determine whether they respond differently 
from younger subjects. 
8.6 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment (Child-Pugh A). 
Larotrectinib clearance was reduced in subjects with moderate (Child-Pugh B) to severe (Child-Pugh 
C) hepatic impairment [see Clinical Pharmacology (12.3)]. Reduce VITRAKVI dose as recommended 
[see Dosage and Administration (2.6)].
8.7 Renal Impairment
No dose adjustment is recommended for patients with renal impairment of any severity [see Clinical 
Pharmacology (12.3)]. 

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information and Instructions 
for Use).
Central Nervous System Effects
Advise patients to notify their healthcare provider if they experience new or worsening neurotoxicity. 
Advise patients not to drive or operate hazardous machinery if they are experiencing neurologic 
adverse reactions [see Warnings and Precautions (5.1)].
Skeletal Fractures
Inform patients that bone fractures have been reported in patients taking VITRAKVI. Advise patients 
to report symptoms such as pain, changes in mobility, or deformity to their healthcare provider [see 
Warnings and Precautions (5.2)].
Hepatotoxicity
Advise patients that they will need to undergo laboratory tests to monitor liver function [see Warnings 
and Precautions (5.3)].
Embryo-Fetal Toxicity
Advise males and females of reproductive potential of the potential risk to a fetus [see Warnings and 
Precautions (5.4), Use in Specific Populations (8.1)].
Advise females of reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy and to use effective contraception during the treatment with VITRAKVI and for at least 
1 week after the final dose [see Use in Specific Populations (8.3)].
Advise males with female partners of reproductive potential to use effective contraception during 
treatment with VITRAKVI and for at least 1 week after the final dose [see Use in Specific Populations 
(8.3)].
Lactation
Advise women not to breastfeed during treatment with VITRAKVI and for 1 week following the final 
dose [see Use in Specific Populations (8.2)].
Infertility
Advise females of reproductive potential that VITRAKVI may impair fertility [See Nonclinical Toxicology 
(13.1)].
Drug Interactions
Advise patients and caregivers to inform their healthcare provider of all concomitant medications, 
including prescription medicines, over-the-counter drugs, vitamins, and herbal products. Inform 
patients to avoid St. John’s wort, grapefruit or grapefruit juice while taking VITRAKVI [see Drug 
Interactions (7.1, 7.2)].

Manufactured for Bayer HealthCare Pharmaceuticals Inc., Whippany, NJ 07981
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Treatment options have expanded widely for patients with multiple myeloma over the past 
several years, resulting in significantly improved outcomes for these patients. In this issue, we 
look back at how approaches and survivorship have changed over the last decade in which the 
FDA approved 13 new agents and 29 treatments for multiple myeloma. 
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This Issue: Don’t miss the 10 Years of Cancer Progress feature in this issue on 
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CEMIPLIMAB-RWLC (LIBTAYO)  |   JANUARY 28, 2022

The supplemental biologics license application (sBLA) for 
cemiplimab-rwlc (Libtayo) to treat patients with recurrent or 
metastatic cervical cancer whose disease has progressed on or 
after chemotherapy, has been voluntarily withdrawn by Regen-
eron Pharmaceuticals, Inc, and Sanofi , according to a Regeneron 
press release. The company and the FDA were reportedly unable 
to agree on key postmarketing studies.

The application for the PD-1 inhibitor was supported by 
fi ndings from the phase 3 EMPOWER-Cervical 1/GOG-3016/
ENGOT-cx9 study (NCT03257267), in which cemiplimab demon-
strated improvement in overall survival (OS), progression-free 
survival (PFS), and the overall response rate (ORR) compared 
with chemotherapy.

“This is a randomized phase 3 trial [conducted] internation-
ally [to evaluate] cemiplimab 350 mg every 3 weeks or investi-
gator’s choice chemotherapy, and it worked. Immunotherapy is 
better than physician’s choice chemotherapy in the second-line 
setting. Not only is it better in [terms of] response rate, it is bet-
ter in overall survival, with a hazard ratio of 0.69,” said Bradley 
Monk, MD, FACOG, FACS, a gynecologic oncologist at Arizona 
Oncology, in an interview with Targeted Therapies in Oncology™.

In the open-label, randomized, multicenter trial, investiga-
tors enrolled 608 patients with advanced cervical cancer and 
assigned them 1:1 to receive either cemiplimab or a chemother-
apy option of pemetrexed, vinorelbine, gemcitabine, irinotecan, 
or topotecan. Cemiplimab was administered at 350 mg via intra-
venous infusion every 3 weeks, and treatment lasted for up to 
96 weeks. Patients were stratifi ed by histology of squamous cell 
carcinoma (SCC) vs adenocarcinoma or adenosquamous disease 
and evaluated for the primary end point of OS. Secondary end 
points included PFS, ORR, quality of life, and safety.

Patients had a median age of 51 years (range, 22-87); 477 had 

SCC and 131 had adenocarcinoma histology. The ECOG perfor-
mance status was 0 for 46.5% of the population and 1 for 53.5%.

Cemiplimab achieved a 31% reduction in the risk of death 
compared with chemotherapy (HR, 0.69; 95% CI, 0.56-0.84; 
one-sided P = .00011) in the subgroup of patients with SCC. Fur-
ther, cemiplimab achieved a 25% reduction in the risk of disease 
progression compared with chemotherapy (HR, 0.75; 95% CI, 
0.63-0.89; one-sided P = .00048).

The ORR in the SCC subgroup was 16% with cemiplimab com-
pared with 6% in the chemotherapy arm. The median duration of 
response was 16 months (95% CI, 12-not evaluable) with cemi-
plimab vs 7 months (95% CI, 5-8) with chemotherapy.

In the adenocarcinoma histology subgroup, cemiplimab 
treatment led to a 27% reduction in the risk of death vs che-
motherapy (HR, 0.73; 95% CI, 0.58-0.91; P = .00306). There was 
also a 29% reduction in the risk of disease progression compared 
with chemotherapy (HR, 0.71; 95% CI, 0.58-0.86; one-sided 
P = .00026). The ORR with cemiplimab was 18% (95% CI, 13%-
23%) compared with 7% (95% CI, 4%-11%) with chemotherapy.

“Even though pembrolizumab [Keytruda] was approved in 
June of 2018, that was a single-arm accelerated approval with 
a very low response rate. And so, there was a need to test the 
hypothesis, what the activity of single-agent chemotherapy 
would be in that second-line setting, and whether single-agent 
checkpoint inhibitors would truly be more active than physician’s 
choice of chemotherapy. And that’s exactly what EMPOWER-
Cervical-1 did,” said Monk.

Despite the withdrawal of the sBLA, discussions between 
Regeneron and regulatory authorities outside the United States 
are ongoing.

 AVAILABLE AT TARGETEDONC.COM/LINK/1618

AXICABTAGENE CILOLEUCEL (YESCARTA)   |   JANUARY 31, 2022

The FDA has approved a label update for axicabtagene ciloleu-
cel (axi-cel; Yescarta) to include prophylactic corticosteroids use 
in all approved indications. This update is based on the safety 
management cohort of the ZUMA-1 (NCT02348216) trial, ac-
cording to a press release from Kite, a Gilead Company. 

Axi-cel is a CD19–directed, genetically modifi ed autologous 
T-cell therapy used in the treatment of adults with relapsed or 
refractory large B-cell lymphoma (LBCL) after 2 or more lines of 
systemic therapy and with relapsed or refractory follicular lym-
phoma after 2 or more lines of systemic therapy.

The ZUMA-1 trial’s safety management cohort, cohort 6, inves-
tigated cytokine release syndrome (CRS) and neurologic events in 
patients with added prophylactic corticosteroids and earlier treat-
ments of corticosteroid and tocilizumab (Actemra). CRS and neu-
rologic events were the primary end points of this cohort. The 
ZUMA-1 study also included Cohort 4 which was added to the FDA 
label in May 2021 and evaluated the earlier treatment with corti-
costeroids and/or tocilizumab and prophylactic levetiracetam.

Cohort 6 (n = 39) showed no AEs that were grade 3 or 
worse compared with 13% seen in cohorts 1 and 2 (n = 108). 
However, cohort 6 did experience grade 3 or worse neurologic 
events in 13% of patients, and 1 patient experienced grade 
5 neurologic events after data cutoff . Grade 3 or higher neuro-
logic events in cohorts 1 and 2 were observed in 31% of patients. 
Cohort 6 had a median time to CRS onset of 5 days (range, 1-15) 
and a neurotoxicity median to onset of 6 days (range, 1-274).

According to the data, 68% of patients in cohort 6 did not 
have any CRS or neurologic events within 72 hours of axi-cel 
infusion. It was also found that cohort 6 received fewer median 
steroid doses than patients in cohorts 1 and 2 to manage CRS 
and neurologic events.

Axi-cel is under review in the United States and European 
Union as an earlier treatment option for adult patients with 
second-line relapsed or refractory LBCL.

 AVAILABLE AT TARGETEDONC.COM/LINK/1617
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Sign up for our daily e-newsletters, which feature trending news, FDA news, 
tumor type-focused news, and interviews with oncology experts.
Scan the code or visit https://bit.ly/3cjHf5X
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ASPARAGINASE ERWINIA CHRYSANTHEMI (RECOMBINANT)-RYWN (RYLAZE) 
  FEBRUARY 3, 2022

Jazz Pharmaceuticals has submitted a supplemental biologics 
license application (sBLA) to the FDA for an intramuscular (IM) dosing 
schedule of asparaginase  erwinia chrysanthemi (recombinant)-
rywn (Rylaze). The sBLA is for use of the treatment in combina-
tion with a chemotherapy regimen for adults and pediatric patients 
1 month or older with acute lymphoblastic leukemia (ALL) and lym-
phoblastic lymphoma (LBL) who have developed hypersensitivity to 
Escherichia coli–derived asparaginase. 

The FDA has already approved the agent for this patient popula-
tion based on fi ndings from a phase 2/3 single-arm, dose-confi rmation 
study (NCT04943952) of 102 patients. In the study, investigators deter-
mined the recommended dosing for the agent and the drug was shown 
to reach the target level of asparaginase activity in 94% of patients.

Adverse events (AEs) from the drug occurred in more than 15% 
of patients. The most common AEs observed were abnormal liver 
tests, nausea, musculoskeletal pain, fatigue, infection, headache, and 
pyrexia. One patient had a fatal reaction to the therapy, and investi-
gators observed serious AEs in 55% of patients. Of the serious AEs, 

the most frequent were febrile neutropenia, dehydration, pyrexia, sto-
matitis, and diarrhea. Overall, 9% of patients permanently discontin-
ued treatment as a result of AEs. Hypersensitivity led to permanent 
discontinuation in 6% patients, and 3% discontinued due to infection.

The currently approved dosing schedule is 25 mg/m2 IM, and 
50 mg/m2. The sBLA for the new dosing scheduling is also supported 
by the phase 2/3 trial, which evaluated 3 dosing regimens of the 
agent: 25 mg/m2 administered in cohort 1a; 37.5 mg/m2 admin-
istered in cohort 1b; and 25 mg/m2 administered and 50 mg/m2

administered in cohort 1c. A positive benefi t-risk profi le was 
observed with the cohort 1c dosing schedule. Safety at the cohort 
1c dosing schedule was also consistent with the known profi le of the 
treatment in combination with chemotherapy.

The sBLA submission will be reviewed under the Real-Time 
Oncology Review program, an initiative of the FDA Oncology Cen-
ter of Excellence.

 AVAILABLE AT TARGETEDONC.COM/LINK/1612
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DZD9008 (SUNVOZERTINIB)  |   JANUARY 27, 2022

The FDA has granted a breakthrough therapy designation to 
DZD9008 (sunvozertinib) for the treatment of patients with 
locally advanced or metastatic non–small cell lung cancer 
(NSCLC) with EGFR exon 20 insertion mutations whose dis-
ease has progressed on or after platinum-based chemotherapy, 
according to a press release by Dizal Pharmaceutical Co Ltd.

DZD9008 is a selective, irreversible EGFR inhibitor being 
evaluated for the treatment of EGFR exon 20 insertion muta-
tion–positive NSCLC and HER2-mutated NSCLC. In the open-
label, multicenter phase 1/2 WU-KONG1 study (NCT03974022), 
220 patients were treated with DZD9008 at doses of 50 mg to 
400 mg once daily.

The primary end point in part A of the study was safety and 
tolerability, which investigators assessed to determine the max-
imum-tolerated dose of the agent and the recommended phase 
2 dose (RP2D). The primary end point in part B was objective 
response rate (ORR), with a secondary end point of plasma 
DZD9008 concentration.

In a cohort of 97 patients treated at the RP2D of 300 mg 
once daily, the ORR was 48.4% and the disease control rate was 
90.3%. Further, investigators observed antitumor activity across 
multiple EGFR exon 20 insertion mutation–positive subtypes. 
Responses were ongoing in some patients beyond 6 months. In 
terms of safety, the most common grade 3 treatment-emergent 
adverse events were diarrhea (5.2%) and skin rash (1%).

Investigators are enrolling patients aged 18 or older with his-
tologically or cytologically confi rmed disease, an ECOG perfor-
mance status of 0 to 1, a life expectancy of 12 weeks or longer, 
measurable disease per RECIST 1.1 criteria, and adequate organ 
system function. Patients with brain metastases are permitted 
if they are stable and neurologically asymptomatic and if their 
disease does not require corticosteroid treatment.

In the United States, the study is actively recruiting at sites in 
California, Colorado, Massachusetts, and New York.

 AVAILABLE AT TARGETEDONC.COM/LINK/1613
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POZIOTINIB  |   FEBRUARY 11, 2022

A new drug application (NDA) for poziotinib seeking approval 
for the treatment of previously treated locally advanced or meta-
static non–small cell lung cancer (NSCLC) harboring HER2 exon 
20 insertion mutations has been accepted for review by the FDA, 
according to Spectrum Pharmaceuticals. The phase 2 ZENITH20 
(NCT03318939) trial evaluated poziotinib in previously treated 
patients with NSCLC with HER2 exon 20 insertion mutations. The 
results of the trial were the basis of the NDA acceptance.

The open-label study is made up of 7 independent 
cohorts. Cohort 1 included patients with previously treated 
EGFR exon 20 insertion–positive NSCLC, cohort 2 included pa-
tients with HER2 exon 20 insertion mutation–positive NSCLC, and 
cohort 3 included treatment-naïve patients with EGFR exon 
20 insertion–positive NSCLC. All the patients in each of these 
3 cohorts received 16 mg of poziotinib a day. Cohort 4 included 
treatment-naïve patients with HER2 exon 20 insertion muta-
tion–positive NSCLC who received poziotinib at 8 mg twice 
a day. Cohort 5 included patients who met the criteria for 

cohorts 1 through 4 after the enrollment was closed. 
Cohort 5 was randomized to receive either 8 mg or 6 mg twice 
a day or 10 mg once a day. Patients who acquired an EGFR
mutation that progressed during treatment with fi rst-line osim-
ertinib (Tagrisso) made up cohort 6, and patients with EGFR- or 
HER2-activating mutations made up cohort 7. These patients 
received 8 mg of the study drug twice a day.

The primary end point is objective response rate with 
secondary end points of disease control rate and dura-
tion of response. Stable disease was seen in 47.3% of 
patients and progressive disease was seen in 17.6% of pa-
tients. Disease control rate was 82.4%, with a median duration of 
response of 5.1 months (range, 0.9-14.1). The median PFS was 
5.5 months (range, 0.6-17.6). All responses were partial responses.

Common treatment-emergent adverse events included rash 
(91.1%), diarrhea (82.2%), and stomatitis (68.9%). 

 AVAILABLE AT TARGETEDONC.COM/LINK/1665
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ORPHAN DRUG
DESIGNATIONTHE-630  |   FEBRUARY 2, 2022

The FDA has granted an orphan drug designation to THE-630, 
a small molecule oral panvariant KIT inhibitor, for the treatment 
of patients with advanced gastrointestinal stromal tumors (GIST), 
according to a press release by Theseus Pharmaceuticals, Inc.

Approximately 160 patients will be enrolled In the phase 1/2 
study (NCT05160168). The study will include a dose-escalation 
phase (phase 1) and then investigators will evaluate patients in 
4 expansion cohorts (phase 2). The coprimary end points of 
phase 1 include the number of patients with dose-limiting tox-
icities, determination of the recommended phase 2 dose, and 
determination of the maximum-tolerated dose. The phase 2 pri-
mary end point is objective response rate (ORR).

The study will also explore multiple secondary end points 
including confi rmed ORR (phase 1), number of patients with treat-
ment-emergent adverse events, maximum serum concentration 
(C

max), time of fi rst occurrence of Cmax, area under the curve from 
time 0 to 24 hours to metabolite, best overall response, time to re-
sponse, duration of response, disease control rate, clinical benefi t 
rate, progression-free survival (PFS), and overall survival.

To be included, patients must be 18 years or older with his-
tologically or cytologically confi rmed unresectable or metastatic 

GIST and at least 1 measurable lesion per modifi ed RECIST 1.1 
criteria. They must have new or archival tissue available for biopsy;
an ECOG performance status of 0 to 2; and adequate renal, 
hepatic, and bone marrow function. In addition, they must be able 
to use contraception during the study. Patients are being recruited 
at Dana-Farber Cancer Institute in Boston, Massachusetts.

The FDA has previously approved treatments for advanced 
GIST including imatinib (Gleevec) in the frontline setting, suni-
tinib (Sutent) in the second line, regorafenib (Stivarga) in the 
third line, and ripretinib (Qinlock) in the fourth line. The ORRs for 
the FDA-approved agents range from 9% to 51.4%, according to 
a presentation given during the American Association for Cancer 
Research Annual Meeting 2021. The median PFS observed with 
these agents ranges from 4.5 months to 18.9 months. 

However, an unmet need in GIST treatment remains for a 
fi fth-line option, as well as better options for earlier lines of treat-
ment. Considering that approximately 80% of relapse cases are 
driven by secondary resistance mutations in KIT, a KIT inhibitor 
such as THE-630 in the treatment landscape is warranted.

 AVAILABLE AT TARGETEDONC.COM/LINK/1615
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CT103A  |   FEBRUARY 14, 2022

A fully human anti-B-cell maturation antigen (BCMA) chimeric an-
tigen receptor (CAR) T-cell therapy CT103A has received orphan 
drug designation from the FDA for the treatment of relapsed and/
or refractory multiple myeloma, according to a press release by 
IASO Biotherapeutics.

The multicenter, single-arm FUMANBA-2 study 
(NCT05181501) looks to evaluate CT103A as the fi rst-line treat-
ment in newly diagnosed high-risk multiple myeloma subjects 
with induction chemotherapy as bridging therapy. CT103A will 
be infused in patients at 1.0 × 106 CAR-positive T cells/kg via 
an intravenous drip between 24 and 72 hours after receiving the 
chemotherapy conditioning regimen.

The study, which is expected to start in April 2022, will enroll 
20 patients with newly diagnosed high-risk multiple myeloma who 
are aged 18 to 70 years. Presence of measurable lesions during 
screenings and an ECOG score of 0 or 1 are required for eligi-
bility. Primary end points include proportion of minimal residual 
disease–negative subjects and median progression-free survival. 
Some secondary end points include best overall response, median 
survival, event-free survival, and duration of response.

Prior to enrollment in the study, an induction therapy for 
3 cycles will be given to the subjects. This chemotherapy 

regimen will consist of either bortezomib (Velcade)-lenalido-
mide (Revlimid)-dexamethasone, bortezomib-cyclophosphamide-
dexamethasone, or bortezomib-adriamycin-dexamethasone.

To be eligible for enrollment, patients will be evaluated for 
stem cell transplantation or for autologous hematopoietic stem 
cell transplantation after 2 cycles of chemotherapy. Ineligible 
patients for either stem cell transplantation will receive the third 
cycle of chemotherapy, whereas patients who meet the inclusion 
criteria will be enrolled in the study.

In addition, peripheral blood mononuclear cells (PBMCs) will 
be collected to manufacture CT103A. After PBMCs are collected, 
patients will receive another cycle of chemotherapy and be eval-
uated again. After CT103A infusion, patients will be followed in 
the study for a minimum of 2 years, and long-term follow-up for 
lentiviral vector safety will be followed for up to 15 years.

CT103A is a BCMA-targeted, genetically modified autol-
ogous T-cell immunotherapy that can identify and eliminate 
malignant and normal cells expressing BCMA. The customiz-
able therapy was cocreated by IASO Biotherapeutics and Inno-
vent Biologics, Inc.
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ADJUVANT TAGRISSO: DELIVERING 
OVERWHELMING EFFICACY 

ADAURA study design: Phase III, double-blind, randomized, placebo-controlled trial in 682 patients with completely resected stage IB, II, and IIIA 
NSCLC with or without adjuvant chemotherapy. NSCLC patients had centrally confirmed EGFR mutations (exon 19 deletion or L858R mutation). 
Patients were stratified by stage (IB vs II vs IIIA), EGFR mutation (exon 19 deletion or L858R), and race (Asian vs non-Asian). Patients were randomized 
to either TAGRISSO (n=339; 80 mg orally, once daily) or placebo (n=343). The maximum interval between surgery and randomization was 26 weeks 
with adjuvant chemotherapy and 10 weeks without adjuvant chemotherapy. The primary endpoint of the study was DFS by investigator assessment 
in stage II/IIIA patients. The secondary endpoints were DFS in the overall population (stage IB/II/IIIA); DFS rate at 2, 3, 4, and 5 years; overall survival (stage II/IIIA 
and overall population); safety; and health-related QoL. The planned treatment duration was 3 years or until disease recurrence/unacceptable toxicity.1,2,4

Your decision 
today impacts 

many tomorrows

REFER every resected NSCLC patient to a medical oncologist

TEST every surgical specimen for EGFR mutations

CHOOSE adjuvant TAGRISSO for every eligible patientTAGRISSO demonstrated extraordinary disease-free survival
in resected EGFRm NSCLC patients1-3

Find out more at www.TagrissoResults.com

Please see Brief Summary of Prescribing Information 
on adjacent pages.

INDICATION
• TAGRISSO is indicated as adjuvant therapy after tumor resection in adult patients with non-small cell lung cancer 
(NSCLC) whose tumors have epidermal growth factor receptor (EGFR) exon 19 deletions or exon 21 L858R mutations, 
as detected by an FDA-approved test

SELECT SAFETY INFORMATION
• There are no contraindications for TAGRISSO
• Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the 1479 TAGRISSO-treated patients; 0.3% of cases 
were fatal. Withhold TAGRISSO and promptly investigate for ILD in patients who present with worsening of 
respiratory symptoms which may be indicative of ILD (eg, dyspnea, cough and fever). Permanently discontinue 
TAGRISSO if ILD is confirmed

TAGRISSO is a registered trademark of the AstraZeneca group of companies.
©2021 AstraZeneca. All rights reserved. US-53566 5/21

SELECT SAFETY INFORMATION
• Heart rate-corrected QT (QTc) interval prolongation occurred in TAGRISSO-treated patients. Of the 1479 TAGRISSO-
treated patients in clinical trials, 0.8% were found to have a QTc >500 msec, and 3.1% of patients had an increase 
from baseline QTc >60 msec. No QTc-related arrhythmias were reported. Conduct periodic monitoring with ECGs 
and electrolytes in patients with congenital long QTc syndrome, congestive heart failure, electrolyte abnormalities, 
or those who are taking medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in 
patients who develop QTc interval prolongation with signs/symptoms of life-threatening arrhythmia

• Cardiomyopathy occurred in 3% of the 1479 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were fatal. A 
decline in left ventricular ejection fraction (LVEF) ≥10% from baseline and to <50% LVEF occurred in 3.2% of 1233 
patients who had baseline and at least one follow-up LVEF assessment. In the ADAURA study, 1.5% (5/325) of 
TAGRISSO-treated patients experienced LVEF decreases ≥10% from baseline and a drop to <50%. Conduct cardiac 
monitoring, including assessment of LVEF at baseline and during treatment, in patients with cardiac risk factors. 
Assess LVEF in patients who develop relevant cardiac signs or symptoms during treatment. For symptomatic 
congestive heart failure, permanently discontinue TAGRISSO

• Keratitis was reported in 0.7% of 1479 patients treated with TAGRISSO in clinical trials. Promptly refer patients with 
signs and symptoms suggestive of keratitis (such as eye inflammation, lacrimation, light sensitivity, blurred vision, eye 
pain and/or red eye) to an ophthalmologist

• Postmarketing cases consistent with Stevens-Johnson syndrome (SJS) and erythema multiforme major (EMM) have 
been reported in patients receiving TAGRISSO. Withhold TAGRISSO if SJS or EMM is suspected and permanently 
discontinue if confirmed

• Postmarketing cases of cutaneous vasculitis including leukocytoclastic vasculitis, urticarial vasculitis, and IgA 
vasculitis have been reported in patients receiving TAGRISSO. Withhold TAGRISSO if cutaneous vasculitis is 
suspected, evaluate for systemic involvement, and consider dermatology consultation. If no other etiology can be 
identified, consider permanent discontinuation of TAGRISSO based on severity

• Verify pregnancy status of females of reproductive potential prior to initiating TAGRISSO. Advise pregnant women of 
the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment 
with TAGRISSO and for 6 weeks after the final dose. Advise males with female partners of reproductive potential to 
use effective contraception for 4 months after the final dose

• Most common (≥20%) adverse reactions, including laboratory abnormalities, were leukopenia, lymphopenia,
thrombocytopenia, diarrhea, anemia, rash, musculoskeletal pain, nail toxicity, neutropenia, dry skin, stomatitis, fatigue, 
and cough

References: 1. TAGRISSO [package insert]. Wilmington, DE: AstraZeneca Pharmaceuticals LP; 2020. 2. Wu YL, Tsuboi M, He J, et al; ADAURA 
Investigators. Osimertinib in resected EGFR-mutated non–small-cell lung cancer. N Engl J Med. 2020;383(18):1711-1723. 3. DoFP. REF-98491. 
AstraZeneca Pharmaceuticals LP. 4. DoFP. REF-98825. AstraZeneca Pharmaceuticals LP.

PRIMARY ENDPOINT: DISEASE-FREE SURVIVAL IN PATIENTS WITH STAGE II/IIIA DISEASE (N=470)*

83%
REDUCTION IN RISK
of recurrence
or death 
HR=0.17 (95% CI: 0.12, 0.23); 
P<0.0001

THE FIRST EVER TARGETED THERAPY
FOR RESECTABLE EGFRm NSCLC

• Patients in the ADAURA trial are treated with ORAL TAGRISSO FOR 3 YEARS or until disease recurrence 
or unacceptable toxicity1

*Median DFS was not reached for TAGRISSO (95% CI: 38.8, NE) and was 19.6 months (95% CI: 16.6, 24.5) for control arm.1
†Control arm=placebo.
‡Exploratory subgroup results for patients with adjuvant chemotherapy was HR=0.16 (95% CI: 0.10, 0.26) and for patients without adjuvant 
chemotherapy was HR=0.23 (95% CI: 0.13, 0.40).2

  CI, confidence interval; DFS, disease-free survival; EGFR, epidermal growth factor receptor; EGFRm, epidermal growth factor receptor mutation positive;
HR, hazard ratio; IASLC, International Association for the Study of Lung Cancer; L858R, exon 21 leucine 858 arginine substitution; NE, not estimable; 
NSCLC, non-small cell lung cancer; QoL, quality of life; TKI, tyrosine kinase inhibitor.

The first and only EGFR TKI to help prevent disease recurrence or death

BRIGHTER DAYS AHEAD FOR MORE EGFRm NSCLC PATIENTS
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TAGRISSO® (osimertinib) tablets, for oral use
Brief Summary of Prescribing Information.
For complete prescribing information consult official package insert.

INDICATIONS AND USAGE
Adjuvant Treatment of EGFR Mutation-Positive Non-Small Cell Lung Cancer (NSCLC)
TAGRISSO is indicated as adjuvant therapy after tumor resection in adult patients with 
non-small cell lung cancer (NSCLC) whose tumors have epidermal growth factor receptor 
(EGFR) exon 19 deletions or exon 21 L858R mutations, as detected by an FDA-approved test
[see Dosage and Administration (2.1) in the full Prescribing Information].
First-line Treatment of EGFR Mutation-Positive Metastatic NSCLC
TAGRISSO is indicated for the first-line treatment of adult patients with metastatic NSCLC 
whose tumors have EGFR exon 19 deletions or exon 21 L858R mutations, as detected by an 
FDA-approved test [see Dosage and Administration (2.1) in the full Prescribing Information].
Previously Treated EGFR T790M Mutation-Positive Metastatic NSCLC
TAGRISSO is indicated for the treatment of adult patients with metastatic EGFR T790M 
mutation-positive NSCLC, as detected by an FDA-approved test, whose disease has 
progressed on or after EGFR tyrosine kinase inhibitor (TKI) therapy [see Dosage and 
Administration (2.1) in the full Prescribing Information].
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients with resectable tumors for the adjuvant treatment of NSCLC with TAGRISSO 
based on the presence of EGFR exon 19 deletions or exon 21 L858R mutations in tumor 
specimens [see Clinical Studies (14) in the full Prescribing Information].
Select patients for the first-line treatment of metastatic EGFR-positive NSCLC with TAGRISSO 
based on the presence of EGFR exon 19 deletions or exon 21 L858R mutations in tumor or 
plasma specimens [see Clinical Studies (14) in the full Prescribing Information]. If these 
mutations are not detected in a plasma specimen, test tumor tissue if feasible.
Select patients for the treatment of metastatic EGFR T790M mutation-positive NSCLC with 
TAGRISSO following progression on or after EGFR TKI therapy based on the presence 
of an EGFR T790M mutation in tumor or plasma specimens [see Clinical Studies (14) 
in the full Prescribing Information]. Testing for the presence of the T790M mutation in 
plasma specimens is recommended only in patients for whom a tumor biopsy cannot 
be obtained. If this mutation is not detected in a plasma specimen, re-evaluate the feasibility 
of biopsy for tumor tissue testing.
Information on FDA-approved tests for the detection of EGFR mutations is available at 
http://www.fda.gov/companiondiagnostics.
Recommended Dosage Regimen
The recommended dosage of TAGRISSO is 80 mg tablet once a day. TAGRISSO can be taken 
with or without food.
If a dose of TAGRISSO is missed, do not make up the missed dose and take the next dose 
as scheduled.
Treat patients in the adjuvant setting until disease recurrence, or unacceptable toxicity, or 
for up to 3 years.
Treat patients with metastatic lung cancer until disease progression or unacceptable toxicity.
Administration to Patients Who Have Difficulty Swallowing Solids
Disperse tablet in 60 mL (2 ounces) of non-carbonated water only. Stir until tablet is dispersed 
into small pieces (the tablet will not completely dissolve) and swallow immediately. Do not 
crush, heat, or ultrasonicate during preparation. Rinse the container with 120 mL to 240 mL 
(4 to 8 ounces) of water and immediately drink.
If administration via nasogastric tube is required, disperse the tablet as above in 15 mL of 
non-carbonated water, and then use an additional 15 mL of water to transfer any residues to 
the syringe. The resulting 30 mL liquid should be administered as per the nasogastric tube 
instructions with appropriate water flushes (approximately 30 mL).
Dosage Modifications
Adverse Reactions

Table 1. Recommended Dosage Modifications for TAGRISSO

Target Organ Adverse Reaction* Dosage Modification
Pulmonary [see Warnings 
and Precautions (5.1) in the 
full Prescribing Information]

Interstitial lung disease
(ILD)/Pneumonitis

Permanently discontinue 
TAGRISSO.

Cardiac [see Warnings and 
Precautions (5.2, 5.3) in the 
full Prescribing Information]

QTc† interval greater 
than 500 msec on at 
least 2 separate ECGs‡

Withhold TAGRISSO until 
QTc interval is less than 481 
msec or recovery to baseline 
if baseline QTc is greater 
than or equal to 481 msec, 
then resume at 40 mg dose.

QTc interval prolongation 
with signs/symptoms of 
life-threatening arrhythmia

Permanently discontinue 
TAGRISSO.

Symptomatic congestive 
heart failure

Permanently discontinue 
TAGRISSO.

Cutaneous [see Warnings 
and Precautions (5.5) in the 
full Prescribing Information]

Stevens-Johnson syndrome 
(SJS), Erythema Multiforme 
Major (EMM)

Withhold TAGRISSO if 
suspected and permanently 
discontinue if confirmed.

Other [see Adverse
Reactions (6.1) in the full 
Prescribing Information]

Adverse reaction of Grade 3 
or greater severity

Withhold TAGRISSO for up 
to 3 weeks.

If improvement to Grade 0-2 
within 3 weeks

Resume at 80 mg or 
40 mg daily.

If no improvement within 
3 weeks

Permanently discontinue 
TAGRISSO.

*Adverse reactions graded by the National Cancer Institute Common Terminology Criteria for Adverse 
Events version 4.0 (NCI CTCAE v4.0).

† QTc = QT interval corrected for heart rate
‡ ECGs = Electrocardiogram

Drug Interactions
Strong CYP3A4 Inducers
If concurrent use is unavoidable, increase TAGRISSO dosage to 160 mg daily when 
co-administering with a strong CYP3A inducer. Resume TAGRISSO at 80 mg 3 weeks 
after discontinuation of the strong CYP3A4 inducer [see Drug Interactions (7) and Clinical 
Pharmacology (12.3) in the full Prescribing Information].
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Interstitial Lung Disease/Pneumonitis
Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the 1479 TAGRISSO-treated 
patients; 0.3% of cases were fatal.
Withhold TAGRISSO and promptly investigate for ILD in patients who present with 
worsening of respiratory symptoms which may be indicative of ILD (e.g., dyspnea, cough 
and fever). Permanently discontinue TAGRISSO if ILD is confirmed [see Dosage and 
Administration (2.4) and Adverse Reactions (6) in the full Prescribing Information].

QTc Interval Prolongation
Heart rate-corrected QT (QTc) interval prolongation occurs in patients treated with 
TAGRISSO. Of the 1479 patients treated with TAGRISSO in clinical trials, 0.8% were 
found to have a QTc > 500 msec, and 3.1% of patients had an increase from baseline 
QTc > 60 msec [see Clinical Pharmacology (12.2) in the full Prescribing Information]. 
No QTc-related arrhythmias were reported.
Clinical trials of TAGRISSO did not enroll patients with baseline QTc of > 470 msec.
Conduct periodic monitoring with ECGs and electrolytes in patients with congenital long 
QTc syndrome, congestive heart failure, electrolyte abnormalities, or those who are taking 
medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in 
patients who develop QTc interval prolongation with signs/symptoms of life-threatening 
arrhythmia [see Dosage and Administration (2.4) in the full Prescribing Information].
Cardiomyopathy
Across clinical trials, cardiomyopathy (defined as cardiac failure, chronic cardiac failure, 
congestive heart failure, pulmonary edema or decreased ejection fraction) occurred in 
3% of the 1479 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were fatal.
A decline in left ventricular ejection fraction (LVEF) ≥10 percentage points from baseline 
and to less than 50% LVEF occurred in 3.2% of 1233 patients who had baseline and at least 
one follow-up LVEF assessment. In the ADAURA study, 1.5% (5/325) of patients treated 
with TAGRISSO experienced LVEF decreases greater than or equal to 10 percentage points 
and a drop to less than 50%. 
Conduct cardiac monitoring, including assessment of LVEF at baseline and during treatment, 
in patients with cardiac risk factors. Assess LVEF in patients who develop relevant cardiac 
signs or symptoms during treatment. For symptomatic congestive heart failure, permanently 
discontinue TAGRISSO [see Dosage and Administration (2.4) in the full Prescribing 
Information].
Keratitis
Keratitis was reported in 0.7% of 1479 patients treated with TAGRISSO in clinical trials. 
Promptly refer patients with signs and symptoms suggestive of keratitis (such as eye 
inflammation, lacrimation, light sensitivity, blurred vision, eye pain and/or red eye) to an 
ophthalmologist. 
Erythema Multiforme and Stevens-Johnson Syndrome
Postmarketing cases consistent with Stevens-Johnson syndrome (SJS) and erythema 
multiforme major (EMM) have been reported in patients receiving TAGRISSO. Withhold 
TAGRISSO if SJS or EMM is suspected and permanently discontinue if confirmed.
Cutaneous Vasculitis
Postmarketing cases of cutaneous vasculitis including leukocytoclastic vasculitis,
urticarial vasculitis, and IgA vasculitis have been reported in patients receiving TAGRISSO. 
Withhold TAGRISSO if cutaneous vasculitis is suspected, evaluate for systemic involvement, 
and consider dermatology consultation. If no other etiology can be identified, consider 
permanent discontinuation of TAGRISSO based on severity.
Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism of action, TAGRISSO can cause fetal 
harm when administered to a pregnant woman. In animal reproduction studies, osimertinib 
caused post-implantation fetal loss when administered during early development at a dose 
exposure 1.5 times the exposure at the recommended clinical dose. When males were 
treated prior to mating with untreated females, there was an increase in preimplantation 
embryonic loss at plasma exposures of approximately 0.5 times those observed at the 
recommended dose of 80 mg once daily. Verify pregnancy status of females of reproductive 
potential prior to initiating TAGRISSO. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective contraception during treatment 
with TAGRISSO and for 6 weeks after the final dose. Advise males with female partners of 
reproductive potential to use effective contraception for 4 months after the final dose [see 
Use in Specific Populations (8.1, 8.3) in the full Prescribing Information].

ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the 
labeling: 

• Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1) in the full 
Prescribing Information]

• QTc Interval Prolongation [see Warnings and Precautions (5.2) in the full Prescribing 
Information]

• Cardiomyopathy [see Warnings and Precautions (5.3) in the full Prescribing 
Information]

• Keratitis [see Warnings and Precautions (5.4) in the full Prescribing Information] 
• Erythema multiforme and Stevens-Johnson syndrome [see Warnings and Precautions 

(5.5) in the full Prescribing Information]
• Cutaneous Vasculitis [see Warnings and Precautions (5.6) in the full Prescribing 

Information]

Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed in practice.
The data in the Warnings and Precautions section reflect exposure to TAGRISSO in 1479 
patients with EGFR mutation-positive NSCLC who received TAGRISSO at the recommended 
dose of 80 mg once daily in three randomized, controlled trials [ADAURA (n=337), FLAURA 
(n=279), and AURA3 (n=279)], two single arm trials [AURA Extension (n=201) and AURA2 
(n=210)], and one dose-finding study, AURA1 (n=173) [see Warnings and Precautions (5) in 
the full Prescribing Information]. Among 1479 patients who received TAGRISSO, 81% were 
exposed for 6 months or longer and 60% were exposed for greater than one year. In this 
pooled safety population, the most common adverse reactions in ≥20% of 1479 patients 
who received TAGRISSO were diarrhea (47%), rash (45%), musculoskeletal pain (36%), 
nail toxicity (33%), dry skin (32%), stomatitis (26%), fatigue (21%), and cough (20%). The 
most common laboratory abnormalities in ≥20% of 1479 patients who received TAGRISSO 
were leukopenia (65%), lymphopenia (62%), thrombocytopenia (53%), anemia (47%), and 
neutropenia (33%).
The data described below reflect exposure to TAGRISSO (80 mg daily) in 337 patients with 
EGFR mutation-positive resectable NSCLC, and 558 patients with EGFR mutation-positive 
metastatic NSCLC in three randomized, controlled trials [ADAURA (n=337), FLAURA 
(n=279), and AURA3 (n=279)]. Patients with a history of interstitial lung disease, drug 
induced interstitial disease or radiation pneumonitis that required steroid treatment, serious 
arrhythmia or baseline QTc interval greater than 470 msec on electrocardiogram were 
excluded from enrollment in these studies.
Adjuvant Treatment of EGFR Mutation-Positive NSCLC
The safety of TAGRISSO was evaluated in ADAURA, a randomized, double-blind, placebo-
controlled trial for the adjuvant treatment of patients with EGFR exon 19 deletions or 
exon 21 L858R mutation-positive NSCLC who had complete tumor resection, with or without 
prior adjuvant chemotherapy. At time of DFS analysis, the median duration of exposure to 
TAGRISSO was 22.5 months.
Serious adverse reactions were reported in 16% of patients treated with TAGRISSO. The 
most common serious adverse reaction (≥1%) was pneumonia (1.5%). Adverse reactions
leading to dose reductions occurred in 9% of patients treated with TAGRISSO. The most 
frequent adverse reactions leading to dose reductions or interruptions were diarrhea (4.5%), 
stomatitis (3.9%), nail toxicity (1.8%) and rash (1.8%). Adverse reactions leading to 

permanent discontinuation occurred in 11% of patients treated with TAGRISSO. The most 
frequent adverse reactions leading to discontinuation of TAGRISSO were interstitial lung 
disease (2.7%), and rash (1.2%).
Tables 2 and 3 summarize common adverse reactions and laboratory abnormalities which 
occurred in ADAURA. 
Table 2. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in 
ADAURAββ

Adverse Reaction TAGRISSO
(N=337)

PLACEBO
(N=343)

All Grades
(%)

Grade 3 or 
higher† (%)

All Grades
(%)

Grade 3 or 
higher† (%)

Gastrointestinal Disorders
Diarrhea* 47 2.4 20 0.3
Stomatitis‡ 32 1.8 7 0
Abdominal Pain** 12 0.3 7 0
Skin Disorders
Rash§ 40 0.6 19 0
Nail toxicity¶ 37 0.9 3.8 0
Dry skin§§ 29 0.3 7 0
Pruritus# 19 0 9 0
Respiratory, Thoracic and Mediastinal Disorders
CoughÞ 19 0 19 0
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal Pain †† 18 0.3 25 0.3
Infection and Infestation Disorders
Nasopharyngitis 14 0 10 0
Upper respiratory tract infection 13 0.6 10 0
Urinary Tract Infection¶¶ 10 0.3 7 0
General Disorders and Administration Site Conditions
Fatigue β 13 0.6 9 0.3
Nervous System Disorders
Dizziness ## 10 0 9 0
Metabolism and Nutrition Disorders
Decreased appetite 13 0.6 3.8 0

ββNCI CTCAE v4.0.
† All events were grade 3. 
* Includes diarrhea, colitis, enterocolitis, enteritis.
‡ Includes aphthous ulcer, cheilitis, gingival ulceration, glossitis, tongue ulceration, stomatitis and

mouth ulceration.
**Includes abdominal discomfort, abdominal pain, abdominal lower pain, abdominal upper pain, 

epigastric discomfort, hepatic pain.
§ Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pustular, rash pruritic, rash vesicular, rash follicular, erythema, folliculitis, acne, dermatitis, 
dermatitis acneiform, dermatitis bullous, dermatitis exfoliative generalized, drug eruption, eczema, 
eczema asteatotic, lichen planus, skin erosion, pustule.

¶ Includes nail bed disorder, nail bed inflammation, nail bed infection, nail discoloration, nail 
pigmentation, nail disorder, nail toxicity, nail dystrophy, nail infection, nail ridging, onychalgia, 
onychoclasis, onycholysis, onychomadesis, onychomalacia, paronychia.

§§ Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
# Includes pruritus, pruritus generalized, eyelid pruritus.
Þ Includes cough, productive cough, upper-airway cough syndrome
†† Includes arthralgia, arthritis, back pain, bone pain, musculoskeletal chest pain, musculoskeletal pain, 

myalgia, neck pain, non-cardiac chest pain, pain in extremity, and spinal pain.
¶¶ Includes cystitis, urinary tract infection, and urinary tract infection bacterial.
β Includes asthenia, fatigue
## Includes dizziness, vertigo, and vertigo positional.

Clinically relevant adverse reactions in ADAURA in <10% of patients receiving TAGRISSO
were alopecia (6%), epistaxis (6%), interstitial lung disease (3%), palmar-plantar 
erythrodysesthesia syndrome (1.8%), urticaria (1.5%), keratitis (0.6%), QTc interval 
prolongation (0.6%), and erythema multiform (0.3%). QTc interval prolongation 
represents the incidence of patients who had a QTcF prolongation >500msec.
Table 3. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in 
ADAURA

Laboratory 
Abnormality*, †

TAGRISSO
(N=337)

PLACEBO
(N=343)

All Grades 
(%)

Grade 3 or 
Grade 4 (%)

All Grades
(%)

Grade 3 or 
Grade 4 (%)

Hematology
Leukopenia 54 0 25 0
Thrombocytopenia 47 0 7 0.3
Lymphopenia 44 3.4 14 0.9
Anemia 30 0 12 0.3
Neutropenia 26 0.6 10 0.3
Chemistry 
Hyperglycemia 25 2.3 30 0.9
Hypermagnesemia 24 1.3 14 1.5
Hyponatremia 20 1.8 16 1.5

*NCI CTCAE v4.0
† Based on the number of patients with available follow-up laboratory data

Laboratory abnormalities in ADAURA that occurred in <20% of patients receiving TAGRISSO 
was increased blood creatinine (10%).
Previously Untreated EGFR Mutation-Positive Metastatic Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in FLAURA, a multicenter international double-
blind randomized (1:1) active controlled trial conducted in 556 patients with EGFR exon 19 
deletion or exon 21 L858R mutation-positive, unresectable or metastatic NSCLC who had 
not received previous systemic treatment for advanced disease. The median duration of 
exposure to TAGRISSO was 16.2 months.
Serious adverse reactions were reported in 4% of patients treated with TAGRISSO; the 
most common serious adverse reactions (≥1%) were pneumonia (2.9%), ILD/pneumonitis 
(2.1%), and pulmonary embolism (1.8%). Dose reductions occurred in 2.9% of patients 
treated with TAGRISSO. The most frequent adverse reactions leading to dose reductions 
or interruptions were prolongation of the QT interval as assessed by ECG (4.3%), diarrhea 
(2.5%), and lymphopenia (1.1%). Adverse reactions leading to permanent discontinuation 
occurred in 13% of patients treated with TAGRISSO. The most frequent adverse reaction 
leading to discontinuation of TAGRISSO was ILD/pneumonitis (3.9%).
Tables 4 and 5 summarize common adverse reactions and laboratory abnormalities which 
occurred in FLAURA. 
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Table 4. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in 
FLAURA*

Adverse Reaction TAGRISSO
(N=279)

EGFR TKI comparator
(gefitinib or erlotinib) 

(N=277)
Any Grade

(%)
Grade 3 or 
higher (%)

Any Grade
(%)

Grade 3 or 
higher (%)

Gastrointestinal Disorders
Diarrhea† 58 2.2 57 2.5
Stomatitisǁ 32 0.7 22 1.1
Nausea 14 0 19 0
Constipation 15 0 13 0
Vomiting 11 0 11 1.4
Skin Disorders
Rash‡ 58 1.1 78 7
Dry skin§ 36 0.4 36 1.1
Nail toxicity¶ 35 0.4 33 0.7
Pruritus# 17 0.4 17 0
General Disorders and Administration Site Conditions
FatigueÞ 21 1.4 15 1.4
Pyrexia 10 0 4 0.4
Metabolism and Nutrition Disorders
Decreased appetite 20 2.5 19 1.8
Respiratory, Thoracic and Mediastinal Disorders
Cough 17 0 15 0.4
Dyspnea 13 0.4 7 1.4
Neurologic Disorders
Headache 12 0.4 7 0
Cardiac Disorders
Prolonged QT Interval β 10 2.2 4 0.7
Infection and Infestation Disorders
Upper Respiratory Tract Infection 10 0 7 0

* NCI CTCAE v4.0
† One grade 5 (fatal) event was reported (diarrhea) for EGFR TKI comparator.ǁ Includes stomatitis and mouth ulceration.
‡ Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pustular, rash pruritic, rash vesicular, rash follicular, erythema, folliculitis, acne, dermatitis,
dermatitis acneiform, drug eruption, skin erosion, pustule.

§ Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
¶ Includes nail bed disorder, nail bed inflammation, nail bed infection, nail discoloration, nail pigmentation, 

nail disorder, nail toxicity, nail dystrophy, nail infection, nail ridging, onychalgia, onychoclasis, 
onycholysis, onychomadesis, onychomalacia, paronychia.

# Includes pruritus, pruritus generalized, eyelid pruritus.
Þ Includes fatigue, asthenia.
β Includes prolonged QT interval reported as adverse reaction.

Clinically relevant adverse reactions in FLAURA in <10% of patients receiving TAGRISSO 
were alopecia (7%), epistaxis (6%), interstitial lung disease (3.9%), urticaria (2.2%), 
palmar-plantar erythrodysesthesia syndrome (1.4%), QTc interval prolongation (1.1%), and 
keratitis (0.4%). QTc interval prolongation represents the incidence of patients who had a 
QTcF prolongation >500msec.
Table 5. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in 
FLAURA

Laboratory Abnormality*, †

TAGRISSO
(N=279)

EGFR TKI comparator
(gefitinib or erlotinib)

(N=277)
All Grades

(%)
Grade 3 or

Grade 4 (%)
All Grades

(%)
Grade 3 or

Grade 4 (%)
Hematology
Lymphopenia 63 6 36 4.2
Anemia 59 0.7 47 0.4
Thrombocytopenia 51 0.7 12 0.4
Neutropenia 41 3 10 0
Chemistry
Hyperglycemia‡ 37 0 31 0.5
Hypermagnesemia 30 0.7 11 0.4
Hyponatremia 26 1.1 27 1.5
Increased AST 22 1.1 43 4.1
Increased ALT 21 0.7 52 8
Hypokalemia 16 0.4 22 1.1
Hyperbilirubinemia 14 0 29 1.1

*NCI CTCAE v4.0  
† Each test incidence, except for hyperglycemia, is based on the number of patients who had both baseline 

and at least one on-study laboratory measurement available (TAGRISSO range: 267 - 273 and EGFR TKI 
comparator range: 256 - 268)

‡ Hyperglycemia is based on the number of patients who had both baseline and at least one on-study 
laboratory measurement available: TAGRISSO (179) and EGFR comparator (191)

Clinically relevant laboratory abnormalities in FLAURA that occurred in <20% of patients 
receiving TAGRISSO was increased blood creatinine (9%).
Previously Treated EGFR T790M Mutation-Positive Metastatic Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in AURA3, a multicenter international open label 
randomized (2:1) controlled trial conducted in 419 patients with unresectable or metastatic 
EGFR T790M mutation-positive NSCLC who had progressive disease following first line 
EGFR TKI treatment. A total of 279 patients received TAGRISSO 80 mg orally once daily until 
intolerance to therapy, disease progression, or investigator determination that the patient 
was no longer benefiting from treatment. A total of 136 patients received pemetrexed plus 
either carboplatin or cisplatin every three weeks for up to 6 cycles; patients without disease 
progression after 4 cycles of chemotherapy could continue maintenance pemetrexed until 
disease progression, unacceptable toxicity, or investigator determination that the patient was 
no longer benefiting from treatment. Left Ventricular Ejection Fraction (LVEF) was evaluated 
at screening and every 12 weeks. The median duration of treatment was 8.1 months for 
patients treated with TAGRISSO and 4.2 months for chemotherapy-treated patients. The 
trial population characteristics were: median age 62 years, age less than 65 (58%), female 
(64%), Asian (65%), never smokers (68%), and ECOG PS 0 or 1 (100%).

Serious adverse reactions were reported in 18% of patients treated with TAGRISSO and 
26% in the chemotherapy group. No single serious adverse reaction was reported in
2% or more patients treated with TAGRISSO. One patient (0.4%) treated with TAGRISSO 
experienced a fatal adverse reaction (ILD/pneumonitis).
Dose reductions occurred in 2.9% of patients treated with TAGRISSO. The most frequent 
adverse reactions leading to dose reductions or interruptions were prolongation of the QT 
interval as assessed by ECG (1.8%), neutropenia (1.1%), and diarrhea (1.1%). Adverse 
reactions resulting in permanent discontinuation of TAGRISSO occurred in 7% of patients 
treated with TAGRISSO. The most frequent adverse reaction leading to discontinuation of 
TAGRISSO was ILD/pneumonitis (3%).
Tables 6 and 7 summarize common adverse reactions and laboratory abnormalities which 
occurred in TAGRISSO-treated patients in AURA3. 
Table 6. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in 
AURA3*

Adverse Reaction TAGRISSO
(N=279)

Chemotherapy 
(Pemetrexed/Cisplatin or 
Pemetrexed/Carboplatin)

(N=136)
All Grades†

(%)
Grade 3/4†

(%)
All Grades†

(%)
Grade 3/4†

(%)
Gastrointestinal Disorders
Diarrhea 41 1.1 11 1.5
Nausea 16 0.7 49 3.7
Stomatitisǁ 19 0 15 1.5
Constipation 14 0 35 0
Vomiting 11 0.4 20 2.2
Skin Disorders
Rash‡ 34 0.7 6 0
Dry skin§ 23 0 4.4 0
Nail toxicity¶ 22 0 1.5 0
Pruritus# 13 0 5 0
General Disorders and Administration Site Conditions
Fatigueþ 22 1.8 40 5.1
Metabolism and Nutrition Disorders
Decreased appetite 18 1.1 36 2.9
Respiratory, Thoracic and Mediastinal Disorders
Cough 17 0 14 0
Musculoskeletal and Connective Tissue Disorders
Back pain 10 0.4 9 0.7

*NCI CTCAE v4.0.
† No grade 4 events were reported.ǁ	Includes stomatitis and mouth ulceration
‡ Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pustular, erythema, folliculitis, acne, dermatitis, acneiform dermatitis, pustule.
§ Includes dry skin, eczema, skin fissures, xerosis.
¶ Includes nail disorders, nail bed disorders, nail bed inflammation, nail bed tenderness, nail discoloration, 

nail disorder, nail dystrophy, nail infection, nail ridging, nail toxicity, onychalgia, onychoclasis, 
onycholysis, onychomadesis, paronychia.

# Includes pruritus, pruritus generalized, eyelid pruritus.
þ Includes fatigue, asthenia.

Clinically relevant adverse reactions in AURA3 in <10% of patients receiving TAGRISSO 
were epistaxis (5%), interstitial lung disease (3.9%), alopecia (3.6%), urticaria (2.9%), 
palmar-plantar erythrodysesthesia syndrome (1.8%), QTc interval prolongation (1.4%), 
keratitis (1.1%), and erythema multiform (0.7%). QTc interval prolongation represents the 
incidence of patients who had a QTcF prolongation >500msec.
Table 7. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in 
AURA3

Laboratory Abnormality*, †

TAGRISSO
(N=279)

Chemotherapy
(Pemetrexed/Cisplatin or 
Pemetrexed/Carboplatin)

(N=131)
All Grades

(%)
Grade 3 or 

Grade 4 (%)
All Grades

(%)
Grade 3 or 

Grade 4 (%)
Hematology
Anemia 43 0 79 3.1
Lymphopenia 63 8 61 10
Thrombocytopenia 46 0.7 48 7
Neutropenia 27 2.2 49 12
Chemistry
Hypermagnesemia† 27 1.8 9 1.5
Hyponatremia† 26 2.2 36 1.5
Hyperglycemia‡ 20 0 NA NA
Hypokalemia† 9 1.4 18 1.5

NA=not applicable
* NCI CTCAE v4.0  
† Each test incidence, except for hyperglycemia, is based on the number of patients who had both 

baseline and at least one on-study laboratory measurement available (TAGRISSO 279, Chemotherapy 
comparator 131)

‡ Hyperglycemia is based on the number of patients who had both baseline and at least one on-study 
laboratory measurement available (TAGRISSO 270, Chemotherapy 5; fasting glucose was not a 
protocol requirement for patients in the chemotherapy arm)

Clinically relevant laboratory abnormalities in AURA3 that occurred in <20% of patients 
receiving TAGRISSO included increased blood creatinine (7%).
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of 
TAGRISSO. Because these reactions are reported voluntarily from a population of uncertain 
size, it is not always possible to reliably estimate their frequency or establish a causal 
relationship to drug exposure.
Skin and subcutaneous tissue: Stevens-Johnson syndrome, erythema multiforme, 
cutaneous vasculitis
DRUG INTERACTIONS
Effect of Other Drugs on Osimertinib
Strong CYP3A Inducers
Co-administering TAGRISSO with a strong CYP3A4 inducer decreased the exposure 
of osimertinib compared to administering TAGRISSO alone [see Clinical Pharmacology 
(12.3) in the full Prescribing Information]. Decreased osimertinib exposure may lead to 
reduced efficacy.

Avoid co-administering TAGRISSO with strong CYP3A inducers. Increase the TAGRISSO 
dosage when co-administering with a strong CYP3A4 inducer if concurrent use is 
unavoidable [see Dosage and Administration (2.4) in the full Prescribing Information]. 
No dose adjustments are required when TAGRISSO is used with moderate and/or weak 
CYP3A inducers.
Effect of Osimertinib on Other Drugs
Co-administering TAGRISSO with a breast cancer resistant protein (BCRP) or P-glycoprotein 
(P-gp) substrate increased the exposure of the substrate compared to administering it 
alone [see Clinical Pharmacology (12.3) in the full Prescribing Information]. Increased 
BCRP or P-gp substrate exposure may increase the risk of exposure-related toxicity.
Monitor for adverse reactions of the BCRP or P-gp substrate, unless otherwise instructed 
in its approved labeling, when co-administered with TAGRISSO.
Drugs That Prolong the QTc Interval
The effect of co-administering medicinal products known to prolong the QTc interval with 
TAGRISSO is unknown. When feasible, avoid concomitant administration of drugs known 
to prolong the QTc interval with known risk of Torsades de pointes. If not feasible to avoid 
concomitant administration of such drugs, conduct periodic ECG monitoring [see Warnings 
and Precautions (5.2) and Clinical Pharmacology (12.3) in the full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal studies and its mechanism of action [see Clinical Pharmacology 
(12.1) in the full Prescribing Information], TAGRISSO can cause fetal harm when 
administered to a pregnant woman. There are no available data on TAGRISSO use in pregnant 
women. Administration of osimertinib to pregnant rats was associated with embryolethality 
and reduced fetal growth at plasma exposures 1.5 times the exposure at the recommended 
clinical dose (see Data). Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and 
miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data
When administered to pregnant rats prior to embryonic implantation through the end of 
organogenesis (gestation days 2-20) at a dose of 20 mg/kg/day, which produced plasma 
exposures of approximately 1.5 times the clinical exposure, osimertinib caused post-
implantation loss and early embryonic death. When administered to pregnant rats from 
implantation through the closure of the hard palate (gestation days 6 to 16) at doses of 
1 mg/kg/day and above (0.1 times the AUC observed at the recommended clinical dose of 
80 mg once daily), an equivocal increase in the rate of fetal malformations and variations 
was observed in treated litters relative to those of concurrent controls. When administered 
to pregnant dams at doses of 30 mg/kg/day during organogenesis through lactation 
Day 6, osimertinib caused an increase in total litter loss and postnatal death. At a dose of 
20 mg/kg/day, osimertinib administration during the same period resulted in increased 
postnatal death as well as a slight reduction in mean pup weight at birth that increased in 
magnitude between lactation days 4 and 6.
Lactation
Risk Summary
There are no data on the presence of osimertinib or its active metabolites in human milk, the 
effects of osimertinib on the breastfed infant or on milk production. Administration to rats 
during gestation and early lactation was associated with adverse effects, including reduced 
growth rates and neonatal death [see Use in Specific Populations (8.1) in the full Prescribing 
Information]. Because of the potential for serious adverse reactions in breastfed infants 
from osimertinib, advise women not to breastfeed during treatment with TAGRISSO and for 
2 weeks after the final dose.
Females and Males of Reproductive Potential
Based on animal data, TAGRISSO can cause malformations, embryo lethality, and postnatal 
death at doses resulting in exposures 1.5 times or less the human exposure at the clinical 
dose of 80 mg daily [see Use in Specific Populations (8.1) in the full Prescribing Information].
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating TAGRISSO.
Contraception
Females
Advise females of reproductive potential to use effective contraception during treatment 
with TAGRISSO and for 6 weeks after the final dose [see Use in Specific Populations (8.1) 
in the full Prescribing Information].
Males
Advise male patients with female partners of reproductive potential to use effective 
contraception during and for 4 months following the final dose of TAGRISSO [see 
Nonclinical Toxicology (13.1) in the full Prescribing Information].
Infertility
Based on animal studies, TAGRISSO may impair fertility in females and males of reproductive 
potential. The effects on female fertility showed a trend toward reversibility. It is not known 
whether the effects on male fertility are reversible [see Nonclinical Toxicology (13.1) in the 
full Prescribing Information].
Pediatric Use
The safety and effectiveness of TAGRISSO in pediatric patients have not been established.
Geriatric Use
Forty-three percent (43%) of the 1479 patients in ADAURA (n=337), FLAURA (n=279), 
AURA3 (n=279), AURA Extension (n=201), AURA2 (n=210), and AURA1, (n=173) were 
65 years of age and older. No overall differences in effectiveness were observed based on 
age. Exploratory analysis suggests a higher incidence of Grade 3 and 4 adverse reactions 
(35% vs 27%) and more frequent dose modifications for adverse reactions (32% vs 21%) in 
patients 65 years or older as compared to those younger than 65 years.
Renal Impairment
No dose adjustment is recommended in patients with creatinine clearance (CLcr) 15 - 
89 mL/min, as estimated by Cockcroft-Gault. There is no recommended dose of TAGRISSO 
for patients with end-stage renal disease (CLcr <15 mL/min) [see Clinical Pharmacology 
(12.3) in the full Prescribing Information].
Hepatic Impairment
No dose adjustment is recommended in patients with mild to moderate hepatic impairment 
(Child-Pugh A and B or total bilirubin ≤ ULN and AST > ULN or total bilirubin 1 to 3 times 
ULN and any AST). There is no recommended dose for TAGRISSO for patients with severe 
hepatic impairment (total bilirubin between 3 to 10 times ULN and any AST) [see Clinical 
Pharmacology (12.3) in the full Prescribing Information].

Distributed by: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
TAGRISSO is a registered trademark of the AstraZeneca group of companies.
©AstraZeneca 2021                           
Rev. 7/21   US-56124   8/21
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MAGROLIMAB PLUS AZACITIDINE (VIDAZA)  |   JANUARY 26, 2022

The FDA has placed a partial clinical hold on studies evaluating 
the combination of magrolimab plus azacitidine (Vidaza) as 
a result of an imbalance in the investigator-reported unexpect-
ed serious adverse events (AEs) between treatment arms, an-
nounced Gilead Sciences, Inc, in a press release.

No clear AE profi le has been established from studies of mag-
rolimab plus azacitidine so far, and no new safety signals have 
been observed. The partial clinical hold will apply to all clinical 
trials of magrolimab/azacitidine worldwide. The FDA’s action will 
halt screening and enrollment, but patients already enrolled in any 
study may continue treatment. The FDA suggests that these pa-
tients be closely monitored while receiving treatment.

One clinical trial of note is the phase 3, randomized, open-
label ENHANCE-2 (NCT04778397) study of magrolimab plus azac-
itidine vs venetoclax (Venclexta) plus azacitidine or chemotherapy
in adult patients with previously untreated TP53-mutant acute 
myeloid leukemia (AML). The trial follows a phase 1b study of 
patients with AML and myelodysplastic syndrome (MDS) in which 
magrolimab plus azacitidine achieved an objective response rate 
(ORR) of 92% in a population of 24 patients with MDS. Response 
to magrolimab and azacitidine included a complete response (CR) 
in 50% of patients, a bone marrow CR in 33%, and hematologic 
improvement in 8%. Eight percent of patients had stable disease (SD).

In the AML population of 22 patients, treatment with mag-
rolimab plus azacitidine led to an ORR of 64%, which included 
CRs in 41% of patients, CR with complete blood count recovery 
in 14%, and a morphologic leukemia-free state in 5%. In addition, 
32% of patients had SD and 5% had progressive disease.

The median time to response in the overall study popula-
tion was 1.9 months. The median overall survival (OS) was not 
reached in either cohort, with a median follow-up of 6.4 months 

(range, 2.0-14.4) in the MDS cohort and 8.8 months (range, 1.9-
16.9) in the AML cohort.

The study was recruiting roughly 346 patients to continue 
evaluating the effi  cacy and safety of the combination. In the 
experimental arm, patients will be treated with intravenous (IV) 
magrolimab plus azacitidine 75 mg/m2 or subcutaneously on 
days 1 to 7 or days 1 to 5, 8, and 9 during every cycle. 

The study also includes 2 comparator arms. In one arm, 
patients will be treated with venetoclax 100 mg on day 1, 200 mg on 
day 2, and 400 mg on days 3 to 28 during cycle 1, followed by 400 mg
on days 1 to 28 during every cycle in combination with azacitidine. 
In the other arm, patients will receive 7 + 3 chemotherapy.

In the chemotherapy arm, cytarabine will be administered at 
100 mg/m2 or 200 mg/m2 on days 1 to 7 (7 + 3 induction) and if needed 
on days 1 to 5 (5 + 2 induction) during a cycle. Patients will also 
receive either daunorubicin IV peripherally at 60 mg/m2 on days 
1 to 3 (7 + 3 induction) and if needed days 1 to 2 (5 + 2 induction) 
during a cycle, or idarubicin IV 12 mg/m2 on days 1 to 3 (7 + 3 
induction) and if needed days 1 to 2 (5 + 2 induction) during a cycle.

The primary end point of ENHANCE-2 is OS among patients 
appropriate for non-intensive therapy. The secondary end points 
of the study include OS in the overall population, event-free sur-
vival, red blood cell and platelet transfusion independence, com-
plete remission rate, and quality of life.

Ten other trials are assessing the combination of magrolimab 
and azacitidine. These trials span AML, MDS, and other hematologic 
malignancies as well as solid tumors.

Gilead is working closely with the FDA to determine what is 
needed to lift the partial clinical hold.

 AVAILABLE AT TARGETEDONC.COM/LINK/1616

UMBRALISIB (UKONIQ)  |   FEBRUARY 7, 2022

Umbralisib (Ukoniq) is potentially linked to an increased risk 
of death in patients with lymphomas, according to an alert for 
clinicians and patients announced by the FDA. The oral inhibitor 
of PI3Kδ and CK1ε is approved for patients with marginal zone 
lymphoma (MZL) and follicular lymphoma (FL).

Findings from the phase 3 UNITY-CLL trial (NCT02612311) 
evaluating umbralisib revealed the possibility of increased risk of 
death in patients being treated with the medication. According to 
the drug safety communication issued by the agency, “because of 
the seriousness of this safety concern and the similarities between 
the 2 types of cancer for which this drug is approved and the type 
of cancer that was studied in the clinical trial, we are alerting pa-
tients and health care professionals that we are re-evaluating this 
risk against the benefi ts of [umbralisib] for its approved uses.”

The randomized and controlled clinical trial investigated 
umbralisib in combination with ublituximab (U2) vs the active 
control regimen of obinutuzumab (O; Gazyva) and chlorambu-
cil (Chl) in patients 18 years and older with treatment-naïve or 
relapsed/refractory chronic lymphocytic leukemia (R/R CLL). Par-
ticipants were randomized to 1 of 4 arms: U2, O plus Chl, umbral-
isib monotherapy, or ublituximab monotherapy. Patients were then 
randomized 1:1 to U2 vs O plus Chl following the establishment of 
contribution of umbralisib and ublituximab to the U2 combination.

The primary analysis of the trial included 421 patients who 
received umbralisib once daily at 800 mg until disease progres-
sion or discontinuation. Investigators administered ublituximab 
intravenously (IV) at 900 mg on days 1 and 2 (150 mg on day 
1 followed by 750 mg on day 2) as well as 900 mg on days 8 and 
15 of cycle 1; on day 1 of cycles 2 to 6; and on day 1 every 

3 cycles following cycle 6. Those in the control arm received O IV 
at a dose of 1000 mg on days 1 and 2 (100 mg on day 1 followed 
by 900 mg on day 2), 8, and 15 of cycle 1, and on day 1 of cycles 
2 to 6. Chl was given at a dose of 0.5 mg/kg orally on days 1 and 
15 of cycles 1 to 6. Each treatment cycle was 28 days.

The trial’s primary end point was progression-free survival 
(PFS) assessed by independent review committee for U2 vs O 
plus Chl. Key secondary end points included overall response 
rate (ORR), complete response, undetectable minimal residual 
disease, duration of response, and safety, which was examined 
between the fi rst dose of treatment and 30 days after the last 
dose was administered.

Results from the study showed U2 to be well tolerated and 
to signifi cantly improve PFS over the control regimen in those 
with treatment-naïve and R/R CLL. The median PFS with U2 was 
31.9 months vs 17.9 months for O plus Chl with the control (HR, 
0.546; 95% CI, 0.413-0.720; P < .0001). The estimated 24-month 
PFS rates in the investigative and control arms were 60.8% and 
40.4%, respectively.

U2 had an ORR of 83.3% (n = 210) vs 68.7% (n = 211) with O 
plus Chl (P < .001). Twenty-six patients (6%)―14 receiving U2 and 
12 receiving O + Chl―had been previously treated and had re-
ceived ibrutinib. The ORR for U2 was 57% vs 25% for O plus Chl.

At this time, the enrollment of new patients in other ongoing 
clinical trials of umbralisib has been suspended. The FDA will con-
tinue evaluating the results from UNITY-CLL and will communicate 
their fi ndings and conclusions when they have more information.

 AVAILABLE AT TARGETEDONC.COM/LINK/1619
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THE FDA’S ONCOLOGIC Drug Advi-
sory Committee (ODAC) voted 14 to 
1 that the FDA should require additional

clinical trial(s) demonstrating applicability 
to patients in the United States and US medi-
cal care before making a regulatory decision 
on the biologics license application (BLA) for 
sintilimab (Tyvyt) injection in combination 
with pemetrexed (Alimta) and platinum 
chemotherapy for the fi rst-line treatment of 
patients with nonsquamous non–small cell 
lung cancer (NSCLC).1

A BLA was submitted to the FDA for this 
indication on May 18, 2021. The application 
was supported by fi ndings from the phase 3 
ORIENT-11 trial (NCT03607539). In the study, 
which was conducted exclusively in China, 
treatment with sintilimab led to improved sur-
vival and responses in patients with locally 
advanced or metastatic nonsquamous NSCLC.

The key question raised by the FDA to 
the ODAC was whether additional clinical 
research demonstrating applicability should 
be required before the FDA makes its fi nal 
decision on an approval.

ORIENT-11 is a randomized, double-blinded
study of pemetrexed plus platinum-based 
chemotherapy with or without sintilimab as 
front-line treatment of advanced or metastatic 
nonsquamous NSCLC. In the study’s exper-
imental arm, sintilimab at 100 mg or 200 mg 
was administered every 3 weeks in combina-
tion with pemetrexed 500 mg/m2 every 3 weeks 
and platinum chemotherapy every 3 weeks. The 
experimental combination was compared with 
pemetrexed plus platinum chemotherapy and 
placebo. The study randomized 397 patients 
2:1, enrolling 266 patients in the experimental 
arm and 131 patients in the comparator arm.2

An independent radiographic review 

committee assessed the primary end point 
of progression-free survival (PFS), and the 
secondary end point of overall survival (OS), 
objective response rate, disease control rate, 
time to response, and duration of response.

Patients were eligible if they were not can-
didates for surgery or local therapy, had no 
EGFR or ALK genetic alterations, and had an 
ECOG performance status of 0 or 1. At base-
line, the median age of the group was 61 years 
(range, 30-75 years), and 76% were male and 
had an ECOG performance status of 1. Most of 
the patients had stage IV disease, were cur-
rent or former smokers, had PD-L1 expression 
in terms of a tumor proportion score (TPS) of 
1% or more, and had received carboplatin.

The median PFS observed with the sin-
tilimab combination was 8.9 months (95% 
CI, 7.1-11.3) compared with 5.0 months (95% 
CI, 4.8-6.2) with placebo (HR, 0.482; 95% CI, 
0.362-0.643; P < .00001). The PFS benefi ts 
were consistently favorable across the sub-
groups evaluated, which were patients with 
high or low PD-L1 expression.

The median PFS in the subgroup of 
patients with TPS less than 1% was 
7.3 months in the treatment arm vs 
5.1 months in the control arm (HR, 0.664; 
95% CI, 0.406-1.086). In the group whose 
TPS was 1% to 49%, the median PFS was 
7.1 months with the treatment arm vs 
4.8 months with the control (HR, 0.503; 95% 
CI, 0.276-0.918). Lastly, in patients with TPS 
greater than or equal to 50%, the median 
PFS was not reached with the treatment 
arm compared with 5.0 months in the con-
trol arm (HR, 0.310; 95% CI, 0.197-0.489).

Despite the study meeting its primary end 
points, the more important question was 
whether a trial conducted in a single foreign 

country was suffi cient for an approval in the 
United States, according to Harpreet Singh, 
MD, director of the Division of Oncology, 
Offi ce of Oncologic Diseases, at the FDA.3

Although the ORIENT-11 trial is one of a 
growing number of single-country clinical 
trials, for an FDA approval the data must be 
applicable to a US patient population, the study 
must be performed by investigators of recog-
nized competence, and the FDA must validate 
the trial through on-site inspection and other 
practices. Another key issue is whether the 
study design is appropriate in the United States.

According to Singh, ORIENT-11 could 
not have been conducted in the US because 
the comparator arm offered substandard 
chemotherapy and thus would not have had 
investigator support. Further, FDA-approved 
therapies usually confer a survival advantage. 
According to a presentation by Innovent Bio-
logics,4 the company consulted only with reg-
ulatory authorities in China about an approval 
for the sintilimab combination. Singh stated 
that if the company had consulted with the 
FDA, they would have likely been advised 
to perform a direct comparison of sintilimab 
with an approved anti-PD-L1/chemotherapy 
regimen with OS as the primary end point.3

Paz J. Vellanki, MD, PhD, a clinical reviewer
of thoracic and head and neck cancer at 
the FDA, highlighted that the standard of 
care for nonsquamous NSCLC had already 
changed in the US before the BLA for sin-
tilimab in combination pemetrexed and 
platinum-based chemotherapy was submit-
ted. Pembrolizumab (Keytruda) combined 
with chemotherapy was investigated in the 
KEYNOTE-189 (NCT02578680) clinical trial. 
The study results showed a statistically 
signifi cant OS, an end point that the 
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FDA’s ODAC Votes No to Approval of 
Frontline Sintilimab/Chemotherapy 
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ORIENT-11 trial was not powered for, 
Vellanki said.²

Further assessment of the applicability of 
ORIENT-11 data to support an FDA approval 
of sintilimab/pemetrexed/platinum for the 
treatment of nonsquamous NSCLC showed 
that Chinese clinical practice standards are 
not in line with US standards; there was 
insuffi cient pharmacokinetic data to show 
similarity to a diverse US population; and the 
retrospective, exploratory analyses suggest 
potential differences between the patient pop-
ulation in China and that of the United States.

Race and ethnicity also were key concerns 
of the FDA experts. Although China is eth-
nically diverse, in the United States, the 
population of patients with nonsquamous 
NSCLC is approximately 79% White, 15% 
Black, and 6% Asian. The patient population 
of ORIENT-11 was 100% Asian.

“[Although] the pharmaceutical industry 
has championed a renewed commitment 
to inclusion and diversity in clinical trials, 
acceptance of data from a single country is 
antithetical to the concept of racial and ethnic 
diversity. Alternatively, enrollment of a diverse 
study population in an international trial may 
help improve representation of underrepre-
sented groups in drug development. Improved 
diversity and representation and clinical trials 
will require a continuing commitment and 
effort from the FDA, the pharmaceutical indus-
try, professional societies, patient advocacy 
groups, and health care providers,” Vellanki 
said during the presentation.

There was also an imbalance between males 
and females in ORIENT-11 (male, 76%) compared 
with the US population where 50% of patients 
with nonsquamous NSCLC are male. The patient 
population in the US is also older than the 
population of patients in the ORIENT-11 study.

Although the ODAC meeting was not weigh-
ing effi cacy and safety data as it traditionally 
would, effi cacy was of concern with the voting 
members. Both Jorge J. Nieva, MD, and Antoi-
nette J. Wozniak, MD, noted their concerns 
during the question-and-answer session and 
during the advisory board discussion.1

“It would be very hard today in North 
America to discuss with a patient the results 
of ORIENT-11 and how that would apply to 
that patient’s treatment with lack of survival
data when we have survival data in the 
United States based upon the KEYNOTE-189 
trial,” explained Nieva, associate professor 
of clinical medicine at Keck School of Medi-
cine of the University of Southern California 
in Los Angeles.1

During the open public hearing, Diana 
Zuckerman, PhD, president of the National 

Center for Health Research, stated: “There 
are many problems with the data support-
ing this application. But let’s start with 
the fi rst mistake. Number 1, the sponsor 
did not consult with the FDA regarding the 
trial’s design or conduct....The result is a 
very inadequate trial design, including a 
nonrepresentative group of patients. Num-
ber 2, and most important to me, the study 
relied on progression-free survival rather 
than overall survival. We agree with FDA 
scientists that other drugs in the same class 
have shown highly signifi cant improvement 
in overall survival.” 

R E F E R E N C E S 

1. Oncologic Drugs Advisory Committee (ODAC) Meeting. FDA. Ac-

cessed February 10, 2022. https://bit.ly/3Bdwluu 

2. Yang Y, Wang Z, Fang J, et al. Effi  cacy and safety of sintilimab plus 

pemetrexed and platinum as fi rst-line treatment for locally advanced 

or metastatic nonsquamous NSCLC: a randomized, double-blind, 

phase 3 study (Oncology Program by InnovENT anti-PD-1-11). J Thorac 

Oncol. 2020;15(10):1636-1646. doi:10.1016/j.jtho.2020.07.014

3. Singh H, Vellanki P. Sintilimab for locally advanced or metastatic non-

squamous non-small cell lung cancer (NSCLC). Presented at: Oncologic 

Drugs Advisory Committee (ODAC) Meeting; February 10, 2022; virtual.

4. Shui L, Socinski MA, Gasal E, et al. Sintilimab BLA in non-squamous 

NSCLC. Presented at: Oncologic Drugs Advisory Committee (ODAC) 

Meeting; February 10, 2022; virtual. 

During the FDA’s Oncologic Drug Advisory 
Committee (ODAC) meeting, which was 
held February 10, 2022, 1 expert on the 

committee voted diff erently than the rest. 
In an interview with Targeted Therapies in Oncol-

ogy™, Jorge J. Nieva, MD, provided a recap of the 
recent ODAC meeting and explained his stance 
against further research for frontline sintilimab 
plus chemotherapy for the treatment of patients 
with nonsquamous NSCLC.

Most of the voting members harbored concern 
that the phase 3 ORIENT-11 clinical trial–which sup-
ported the biologic license application for the sin-
tilimab combination–was conducted in China only, 
with a 100% Asian patient population. Moreover, 
ODAC members and the FDA were not content with 
the study design, which focused on the primary end 
point of progression-free survival (PFS).

Based on the study design and end points of 
the ORIENT-11 study and how they may relate to 
a patient population with nonsquamous NSCLC 
in the United States, the FDA recommended that 
the sponsor conduct a noninferiority trial before 
another application for approval could be con-
sidered. Nieva, an associate professor of clinical 
medicine at Keck School of Medicine of Univer-
sity of Southern California in Los Angeles, dis-
agreed with the requirement.

Targeted Therapies in Oncology™: What 
stood out to you about the data from the 
phase 3 ORIENT-11 (NCT03607539) trial?
NIEVA: I think the [dullness] of the trial is really 
what stood out. It was essentially a replicate of the 
other studies that have been done with pembroli-
zumab [Keytruda] and atezolizumab [Tecentriq] 
and showed very similar effi  cacy to the current 

FDA-approved drugs, which is not surprising con-
sidering the identical mechanism of action and 
identical biologic product. Although, obviously, 
there are going to be some molecular diff erences.

What did you take away from your peers 
on the ODAC panel during the meeting?
The thoughts were that because it was done in an 
entirely Chinese population, that the results were 
not necessarily applicable to a US population. I 
think that’s the takeaway the FDA wanted us to 
have from the meeting.

The vote was 14 to 1. Can you explain 
your reason for voting the way you did?
I’m concerned about the cost of drugs in the US. 
The FDA’s description of how they view ideal drug 
development with a multiregional trial model looks 
to me to be a very expensive way of doing trials. 
It requires global fi rms, and I think if we raise 
the bar too high on developing drugs, we’re only 
going to be left with very expensive drugs. This 
particular drug was going to come to the market 
at a signifi cant discount compared with current 
alternatives, perhaps 40% or 50% of the price of 
the current drugs. I think the biggest barrier to 
care in the US for patients [with lung cancer] is 
access to these very expensive medications.

Now, of course, for the [patients] who have 
insurance [or] Medicare, it’s not too much of a 
problem unless, of course, their insurance is a 
managed care plan, or one that practices value-
based care, or a plan that has limited resource and 
drug budgets and chooses to engage in some kind 
of prioritization and how they spend their drug 
dollars. I see this very [frequently] in California—
patients who are enrolled in health insurance 

ODAC Member Disagrees With Outcome 
for Sintilimab/Chemotherapy 
in Nonsquamous NSCLC



plans that are not straight fee for service. Well, 
more commonly [patients] experience delays and 
have increasing restrictions on the use of these 
highly eff ective medications. Oftentimes there will 
be very stringent criteria applied for the use of 
these medications, particularly in managed care 
settings. I think that creates tremendous dispar-
ities in cancer care and cancer outcomes among 
populations that are aff ected by the cost of drugs.

It’s not just fi nancial toxicity on an individual level,
it’s on a health system level as well. And so, I voted
no [to more research being needed], because I 
think we need to have cheaper pathways for drug 
development. I think we need to have the ability to 
bring these me-too drugs to market because they 
are not very scientifi cally interesting and economi-
cally have the potential to do a lot of good.

In the decision that was laid out we didn’t have 
an opportunity to discuss this or contemplate the 
impact that this decision was going to have on the 
health care system overall.

During the meeting, the drug’s sponsor 
also mentioned that approved eff ective 
drugs such as pembrolizumab were cost 
prohibitive. What were your thoughts 
when you heard that?
They were specifi cally referring to China. In that 

case, yes, because there was this concern, which 
I think was a very legitimate concern raised, that 
they didn’t update their consent forms when 
pembrolizumab was approved by the local health 
authorities in China to let [patients] know that it was 
an option. And I think the company’s response was 
almost good enough in saying that it really wasn’t 
available, because patients had to have a lifetime of 
savings in order to aff ord the medication.

You mentioned during the meeting that it 
would be diffi  cult to explain to a patient 
how the ORIENT-11 data applied to them. 
What do you think a global clinical trial 
of sintilimab should look like for it to be 
approved in the future?
We want drugs tested in ethnically diverse popu-
lations. I think it was less important for sintilimab 
than for some other drugs because it was a me-
too drug and because it wasn’t a novel molecular 
entity. I think I would have been completely on 
board with the other groups, the rest of the group’s 
decision-making, if this had been a novel small 
molecule or something with a novel mechanism of 
action, but this drug was neither of those things.

I think it’s a real challenge now to ask how you 
would test the drug in lung cancer in the met-
astatic setting and do it in a global way with a 

diverse population, unless you go back into those 
countries that don’t have access to PD-1 inhibi-
tors and try to replicate the design.

I think the FDA was not happy with the de-
sign because it was an outdated design. It was a 
design based on the standard of care back in 
2016 and not the standard of care in 2021. I don’t 
think you really can design something with a 2021 
standard of care with a survival or a PFS end point 
anymore. I just don’t think it’s possible unless you 
go to these underserved nations that don’t have 
access to these medications. But I don’t know if 
that was really the goal of the discussion.

Was there anything else that stood out to 
you during the meeting?
The other aspect that stood out from the meeting—
[and] I think the message was loud and clear—is 
that the FDA needs to be engaged early and that 
the other members of the committee and the FDA 
were not happy that the licensing application was 
proverbially dropped on their desk without a US 
investigation of the new drug application at the 
institution. I think that’s going to be an important 
message for [companies] developing drugs in the 
future—that the approach that was taken by the 
applicant, in this case, is just not going to fl y mov-
ing forward. TT
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A RECENT MEDICAL GROUP Man-
agement Association poll found 
that 73% of medical practices reported 

staffi ng as the leading pandemic challenge in 
2022. Health care providers now must think 
more outside their practice for necessary 
services. As staffi ng costs rise and qualifi ed 
candidates remain scarce, health care providers 
now must think more outside their practice for 
necessary services.

Numerous studies underscore the benefi t 
and return on investment (ROI) of using out-
side resources to provide the crucial services 
that control costs, improve quality, and lead 
to better revenue cycle management. Here 
are 4 approaches providers should consider 
for a more effi cient and profi table practice:

Save Time, Improve Service 
With a Virtual Assistant
Health care facilities are starting to rely 
on virtual medical assistants to shoulder 
more of the ancillary, nonclinical, and even 
personal tasks that take valuable time away 
from clinical staff. 

It's important to emphasize that a virtual 
assistant should not be confused with an arti-
fi cial intelligence–driven tool for performing 
automated tasks. Rather, a well-trained 
remote virtual assistant is a highly skilled 
person who is qualifi ed to help a health care 
provider with administrative, clerical, and 
customer support tasks. 

These tasks can include scheduling 
appointments, securing prior authorizations, 
engaging a patient to help manage referrals, 
and handling physician in-box manage-
ment. Properly engaged virtual assistants 
become trusted members of a health care 
center’s team. 

Eliminate Electronic Medical 
Record Charting Backlog
A backlog in electronic medical record charting 
slows the revenue cycle and delays reimburse-
ment, yet it can easily be remedied to improve 
workfl ow and increase revenue. Remote med-
ical scribes, who participate in each medical 
appointment via a Health Insurance Portability 
and Accountability Act–compliant connection, 
record accurate notes in real time so charts can 
be completed quickly and thoroughly. 

Scribes can query a provider during a visit 
to make sure they are capturing the cor-
rect symptoms, diagnoses, treatments, and 
Medicare quality measures to ensure proper 
reimbursement. Providers at one community 
health center were able to see up to 25% more 
patients and increase revenue by up to 60% 
over a 12-month period using medical scribes.

Increase Reimbursements 
With Quality Coding
Consider weighing the burden of fi nding or 
training skilled medical coders vs outsourcing

to a fi rm that is incentivized to ensure timely 
reimbursement. Accurate medical coding is 
the basis for optimizing the revenue cycle. 
A large percentage of medical coding errors 
and down coding because of inexperience 
leads to claim rejections, delayed reimburse-
ments, and lost revenue.

Medical coders have the expertise to keep 
this critical administrative function running 
effi ciently to garner optimal reimbursement. 
A remote, overseas organization that is moti-
vated to achieve the best possible results can 
move the coding process along faster and for 
lower cost. Also, they’re not on the payroll.

Embrace Telemedicine
As a business ultimately focuses on patient 
satisfaction, medical networks must further 
embrace telemedicine, particularly in rural 
areas. Virtual visits provide the fl exibility for 
physicians and other practitioners to deliver 
care to patients right from their homes. Remote 
medical scribes can participate in telemedicine 
sessions so providers can focus their full atten-
tion on patients. If this helps retain both staff and 
patients, then that’s a ROI that’s immeasurable.

Patient workloads are expected to increase 
in 2022, and yet staffi ng shortfalls and 
subsequent burnout will persist. “We’re 
just trying to keep our head above water,” 
is a common refrain among administrators 
in areas still swamped by COVID-19 cases. 
By relying more on remote, outsourced ser-
vices, they will solve 2 problems and can 
better focus on quality of care. TT
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For more practice management tips, 
visit https://bit.ly/3rD65GJ. 
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A Look Ahead at 
Prostate Cancer Management  
B y  M a r k  T .  F l e m i n g ,  M D

AS OUR UNDERSTANDING of prostate can-
cer continues to evolve, so does our approach 
to caring for our patients. Given the rapid 

pace of advancements in the diagnosis and treat-
ment of prostate cancer, the greatest challenge may 
be coordinating these advances and applying them 
to disease management. Here are some areas where 
I believe the science is progressing and where it is 
shifting prostate cancer management.

PSMA (Prostate Specifi c 
Membrane Antigen)
One of the most exciting, and recent, developments 
in the treatment of prostate cancer is lutetium-177–
PSMA-617 (177Lu-PSMA-617), a radioligand therapy 
that delivers beta-particle radiation to PSMA-express-
ing cells and the surrounding microenvironment.1

The phase 3 VISION trial (NCT03511664) exam-
ined the role of 177Lu-PSMA-617 in extending 
imaging-based progression-free survival (PFS) and 
overall survival (OS) in the treatment of patients 
with PSMA PET-scan positive metastatic castration-
resistant prostate cancer (mCRPC). Findings revealed 
that therapy with 177Lu-PSMA-617 prolonged 
imaging-based PFS and OS when added to standard 
of care in patients with advanced PSMA-positive 
mCRPC following androgen receptor targeted ther-
apy and chemotherapy.1 Beyond survival benefi ts, 
the therapy plus standard of care also reduced the 
risk of worsening of health-related quality of life or 
worsening of pain intensity by more than half com-
pared with the standard of care alone.¹ Patients with 
mCRPC typically experience complications from 
advanced disease,2 and the promise of extended sur-
vival in PSMA-positive mCRPC, along with improved 
quality of life, makes the eventual approval of this 
therapy a signifi cant, and highly anticipated, devel-
opment for the treatment of mCRPC.

What will this likely mean for the treatment of 
mCRPC? Could we see a move for this treatment 
earlier in the course of the disease? Based on the 

need and the demonstrated benefi ts, that is possible 
through defi nitive clinical trials currently under-
way. And with the rise of PSMA PET imaging for 
prostate cancer, we now have a diagnostic tool that 
can signifi cantly improve how we detect and assist 
in treatment of prostate cancer. The FDA-approved 
radioactive imaging agents, gallium (Ga) 68 PSMA-11
and fl uciclovine F18-labeled PSMA,3 can locate 
PSMA-positive lesions in men with prostate can-
cer and detect the spread of their cancer to other 
parts of the body more effectively compared with 
standard conventional imaging approaches. This 
targeted diagnostic has broader implications for the 
treatment of PSA biochemically recurrent disease.  

Mark T. Fleming, MD
National Policy Board President 
Medical Director of the Genitourinary
  Program 
The US Oncology Network 
Medical Oncologist and Phase 1
  Director 
Virginia Oncology Associates
Norfolk, VA

Using Abiraterone as a Front-Line 
Therapy for mCSPC and PEACE-1 
Trial Details

In a Case-Based Peer Perspective, Daniel Petrylak, 
MD, discusses the pros and cons of using 
abiraterone as a front-line therapy for metastatic 
castration-sensitive prostate cancer and provides 
details of the PEACE-1 study (NCT01957436). 
View more at targetedonc.com/link/1623
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Genomic Testing and Heterogeneity 
The research community is getting smarter 
in terms of being able to see that all prostate 
cancer isn’t the same. Genomic testing and 
sequencing have become the standard of care 
for high-risk patients with localized disease 
and patients with metastatic disease, and 
what it’s revealing is that prostate cancer 
is yet another disease that provides a lot of 
information for both germline and somatic 
mutations. For example, approaches that tar-
get DNA damage repair (DDR) pathways such 
as DDR/HRR gene alterations let us know if 
a patient may be eligible for PARP inhibitors, 
including olaparib (Lynparza) and rucaparib 
(Rubraca).4 Microsatellite instability-high 
(MSI-H) or mismatch repair defi ciencies 
(dMMR) may indicate that immunotherapy 
is the best approach to care.5 What we are 
fi nding is that, as we extend testing to more 
patients and biopsy tumors in mCRPC, there 
can be variant histologies in prostate cancer. 
The new framework of prostate cancer is that 
it’s a heterogenous disease. These complex 
patients require a more coordinated approach 
in these challenging clinical scenarios.

Multidisciplinary Care
Taken together, the PSMA evolution, genomic
testing, and the heterogeneity of the dis-
ease, prostate cancer is clearly a disease 
that benefi ts from multidisciplinary care. 

By the very complex nature of the 
disease, it is almost becoming a neces-
sity that patients have at least 3 pillars 
of care: urology, medical oncology, 
and radiation oncology as a backbone 
of treatment options, with radiology
and pathologic prostate expertise playing 
an increasingly essential role. When you 
can achieve this level of multidisciplinary 
care, where you have different perspectives 
and different backgrounds of subspecialty 
care, there is a higher degree of confi dence 
that the patient is truly in the best hands. 

This level of care is more typical in 
an academic center, but in a commu-
nity setting, multidisciplinary care is 
achievable with virtual tumor boards and 
coordinated navigation though perhaps
a little more complex if not under 1 roof.

Patients with prostate cancer can have 
more hope than ever. They have diagnostic 

testing that offers the promise of catching 
disease earlier and with greater specifi city,
and they have more treatment options avail-
able to them, treatments that are more effec-
tive and with less toxicity. TT
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Biden Administration Announces 
Relaunch of Cancer Moonshot 
B y  W i l l  P i z i i

PRESIDENT JOSEPH R. Biden 
relaunched the Cancer Moonshot pro-
gram with the goals of reducing the 

cancer death rate by at least 50% over the next 
25 years, improving the experience of patients, 
and ultimately eradicating the disease.1 

The announcement, made on February 2, 
2022, heralded the return of an initiative 
begun under President Barack Obama in 2016, 
when Biden was vice president.1

The Biden administration has made the Can-
cer Moonshot part of its health care agenda, 
which also prioritizes lowering health care 
costs and expanding patient coverage. Spe-
cifi c Cancer Moonshot goals include diagnos-
ing cases earlier, addressing environmental 
exposures, dealing with inequities in access 
to treatment, accelerating the fi ght against 
pediatric cancers, and learning from the 
experiences of all patients.1

Biden said the initiative has bipartisan 
support and may garner attention from other 
nations but added that it will be expensive.2 

“I’m also calling on the scientifi c and medical

communities to bring the boldest thinking to 
this fi ght,” he said during remarks made in 
the East Room of the White House. “I’m call-
ing on the private sector to develop and test 
new treatments, make drugs more afford-
able, and share more data and knowledge 
that can inform the public and benefi t every 
company’s research.”2

The nation’s response to the COVID-19 
pandemic and the development of vaccines 
spurred the White House and investigators 
to explore the use of messenger RNA (mRNA) 
technology in the fi ght against cancer. The 
mRNA vaccines, designed to create an 
immune response to existing cancer, could 
also target some proteins made by tumors.3

Biden also discussed plans for the 
Advanced Research Projects Agency for 
Health (ARPA-H), intended to strengthen the 
government’s ability to prevent, detect, and 
treat a variety of diseases including cancer.1 

“The White House Offi ce of Science and 
Technology Policy, led by senior scientist and 
adviser [Eric Lander, PhD]…will chart the 

path for the Cancer Moonshot for 2022 and 
beyond,” the President said. “And I’m calling 
on Congress to fund my proposed ARPA-H....
This will be a new kind of entity within the 
National Institutes of Health…with autonomy 
and authorities to drive unprecedented prog-
ress in biomedicine.”2 TT
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Exploring Adjuvant Therapies 
in Renal Cell Carcinoma 

B y  B e n j a m i n  H o l m e s ,  D V M

M
OST PATIENTS WITH renal cell 
carcinoma (RCC) initially present 
with localized disease that is 
curable with surgical interven-
tion (complete nephrectomy).1,2

Unfortunately, 20% to 40% of those with localized 
primary tumors will develop metastatic disease, 
and approximately 1 in 4 patients with RCC have 
locally advanced or metastatic disease at initial 
presentation.3 Although numerous therapeutics 
are available for the management of metastatic RCC 
in the fi rst-line setting, such as VEGFR inhibitors, 
mTOR inhibitors, and immune checkpoint inhibi-
tors (ICIs), there are few options and little guidance 
on the approach to adjuvant therapy.4

Wenxin (Vincent) Xu, MD, medical oncologist 
and instructor, Dana-Farber Cancer Institute, Har-
vard Medical School, Boston, Massachusetts, and 
Rana R. McKay, MD, medical oncologist, associate 
professor of medicine, University of California, San 
Diego, recently discussed the background of adju-
vant therapy for RCC, the recent KEYNOTE-564 
(NCT03142334) study results and approval of pem-
brolizumab (Keytruda), and upcoming trials during 
interviews with Targeted Therapies in Oncology™.

Sunitinib: Approved, but Limited Use
The fi rst agents to be thoroughly evaluated in the 
adjuvant setting for RCC were tyrosine kinase inhib-
itors (TKIs), including sunitinib (Sutent; S-TRAC 
[NCT00375674], ASSURE [NCT00326898]), sorafenib 
(Nexavar; SORCE [NCT00492258]), axitinib (Inlyta; 
ATLAS [NCT01599754]), and pazopanib (Votrient; 
PROTECT [NCT01235962]).5 Of the TKIs assessed in 
these 5 trials, only 1 was subsequently approved as 
adjuvant treatment following nephrectomy for adult 
patients with high risk of recurrent RCC: sunitinib, a 
multitarget TKI that inhibits VEGF.

Approval was based on results from the S-TRAC 
trial, which included 615 patients with locore-
gional, high-risk clear cell RCC who received 
sunitinib or placebo on a 4-weeks-on, 2-weeks-off 

schedule for 1 year.6,7 This trial produced a median 
disease-free survival (DFS) of 6.8 years (95% CI, 
5.8-not reached) for patients receiving sunitinib 
vs 5.6 years (95% CI, 3.8-6.6) for patients receiving 
placebo (HR, 0.76; 95% CI, 0.59-0.98; P = .03). The 
sunitinib group experienced a greater percentage 
of grade 3 (48.4%) and 4 (12.1%) adverse events 
(AEs) compared with the placebo group (grade 3, 
15.8%; grade 4, 3.6%), but the incidence of serious 
AEs was similar, at 21.9% for sunitinib and 17.1% 
for placebo.6 Based on these data, the FDA approved 
sunitinib for the adjuvant treatment of adult 
patients at high risk of recurrent RCC following 
nephrectomy on November 16, 2017.7

However, the use of sunitinib has been limited, 
given the negative results from the phase 3, dou-
ble-blind, placebo-controlled ASSURE trial.3,8,9

Eligible patients had completely resected, nonmet-
astatic, high-grade, stage T1b or greater RCC. Of 
the 647 patients randomly assigned to sunitinib, 
438 received the full starting dose of 50 mg, and 
193 (44%) of them discontinued the drug over 
toxicity issues. Because of this high rate of dis-
continuation, the dose was reduced to 37.5 mg for 
the remaining 191 patients, which resulted in a 
lower rate of withdrawal (34%).8 There were 4 treat-
ment-related deaths in the sunitinib group; causes 
were neurological sequelae, sequelae of gastric 
perforation, pulmonary embolus, and disease 
progression. The investigators concluded that the 
study fi ndings constitute a strong rationale against 
the use of adjuvant sunitinib in this setting.8

“Sunitinib was [approved by the FDA] because 
there wasn’t anything else at the time,” said Xu. 
However, he admits sunitinib use in cancer treat-
ment centers has been limited since its approval. 
Recently, a systematic review and meta-analysis 
of the 5 TKI trials previously discussed revealed 
that when the studies’ data were pooled, TKI 
therapy produced a signifi cant DFS advantage 
vs placebo (pooled HR, 0.88; 95% CI, 0.81-0.96; 
P = .004), although this did not translate into a 
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Recent results from KEYNOTE-564 (NCT03142334) and subsequent approval 
of pembrolizumab as adjuvant therapy for patients with renal cell carcinoma (RCC) are 

the fi rst encouraging news in this space in some time. With numerous trials 
under way for other immune checkpoint inhibitors, the future is looking more positive.

signifi cant overall survival (OS) benefi t (pooled HR, 
0.93; 95% CI, 0.83-1.04; P = .23).5 In light of the fi nd-
ing that TKIs led to greater toxicity than placebo,
the investigators concluded that the risk-benefi t 
ratio is not supportive of TKI therapy in the adju-
vant setting for most patients with RCC.5

Xu also mentioned that the rationale behind anti-
angiogenic therapy has always been a source of 
debate. “VEGFR TKIs fundamentally work by limit-
ing vascular supply to tumors, and micrometastatic
tumor cells aren’t very constrained by their vascu-
lar supply until they reach a certain size. The con-
cept of limiting this with antiangiogenic therapy
was always controversial. Biologically, it is more 
plausible that the immune system can be more 
effective at removing these tumors.”

Trials in Adjuvant Therapy for RCC
Immuno-oncology is the current primary focus 
across oncology, and fi rst-line regimen guidelines 
published by the National Comprehensive Cancer 
Network already include the use of ICI combina-
tions for patients with RCC.10

Pembrolizumab: KEYNOTE-564 and FDA Approval
Immuno-oncology is also the most promising avenue 
for adjuvant treatment of RCC, given recent results 
from a prespecifi ed interim analysis of the KEY-
NOTE-564 trial (NCT03142334). Trial results led to 
the approval of the anti–PD-1 monoclonal antibody 
pembrolizumab for adults with RCC at increased risk 
of recurrence following nephrectomy or following 
nephrectomy and resection of metastatic lesions. 

The findings from 
KEYNOTE-564 
lead to questions 
about identifying 
appropriate patients 
who would benefit 
from treatment, and 
front-line approaches 
for progression after 
checkpoint blockade. 
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FDA approval was announced November 17, 
2021, followed by the European Commission 
on January 27, 2022.11,12 This news represents 
a revolution in the adjuvant treatment of RCC 
as it provides an alternative to the only previ-
ously available option, sunitinib.7

The double-blind, randomized, phase 3 KEY-
NOTE-564 trial evaluated pembrolizumab
(n = 496) vs placebo (n = 498) in patients with 
clear cell RCC at high risk of recurrence 
after nephrectomy, with or without removal 
of metastases.9

During the 2022 Genitourinary Cancers 
Symposium, updated effi cacy and safety 
analysis with 30.1 months of follow-up were 
presented.13 DFS was maintained in patients 
receiving pembrolizumab (HR, 0.63; 95% CI, 
0.50-0.80; nominal P < .0001). Three sub-
groups were analyzed: intermediate-high 
risk, high-risk, and M1 no evidence of disease 
(NED) following surgery. Findings across the 
subgroups were HR, 0.68; 95% CI, 0.52-0.89; 
HR, 0.60; 95% CI, 0.33-1.10; and HR, 0.28; 95% 
CI, 0.12-0.66, respectively.13

AEs of grade 3 or higher were observed in 
32.4% of patients receiving pembrolizumab 
and 17.7% of those receiving placebo.9 Serious 
AEs occurred in 20% of patients in the pem-
brolizumab arm, pembrolizumab was discon-
tinued in 21% of patients because of toxicity, 
and dose interruptions due to AEs occurred 
in 26% of patients.14

Although it will take some time to 
determine the impact on OS, McKay sees 
these results as potentially revolutionary 
for the fi eld. 

“These results have moved us forward into 
a new era for considering adjuvant therapy 
in cancer,” McKay said. “This is the begin-
ning of the adjuvant immunotherapy era 
across solid tumor malignancies. I think 
it’s going to change how we view adjuvant 
therapy, referral patterns, and enhance the 
multidisciplinary nature of adjuvant thera-
py and treating RCC.”

Atezolizumab: IMmotion010 Trial
Another monoclonal antibody under investi-
gation for adjuvant therapy in RCC is the anti–
PD-L1 antibody atezolizumab (Tecentriq). The 
start of the phase 3, randomized, multicenter, 
double-blind IMmotion010 trial (NCT03024996) 

was announced in 2017 at the American 
Society of Clinical Oncology Annual Meeting.15

The aim of this study is to evaluate the effi cacy 
and safety of atezolizumab in patients with 
RCC at high risk of recurrence after resection. 
The primary end point is DFS, with OS as a 
secondary end point. No data are available 
because analysis will not be conducted until 
approximately 65% of patients in both study 
populations have died.15

According to the latest update on Clinical-
Trials.gov, 778 patients were enrolled when 

accrual was complete, and the estimated
primary completion date is May 3, 2022.16

Oncologists in the genitourinary fi eld are 
eagerly awaiting the results of this study, 
given that atezolizumab has had mixed out-
comes in patients with RCC.17,18

“IMmotion010 with atezolizumab has a sim-
ilar design to KEYNOTE-564,” McKay noted, 
“but atezolizumab has had a tough time in RCC, 
and we don’t use it to treat advanced disease. 
We’ll have to see if the data are positive for 
disease in the localized setting post surgery.”

Cabozantinib: 
Real Results in Papillary RCC
Recent results of a trial evaluating MET 
(hepatocyte growth factor receptor) TKIs will likely 
result in new therapeutic options for the sub-
set of patients with papillary RCC (pRCC).23

A randomized, open-label, phase 2 tri-
al (NCT02761057) evaluated the MET TKIs 
cabozantinib (Cabometyx), crizotinib (Xalkori), 

and savolitinib, an experimental drug in the 
United States, against standard-of-care suni-
tinib in patients with metastatic pRCC.23 A to-
tal of 147 eligible patients were randomized. 
Randomization to the savolitinib (n = 29) and 
crizotinib (n = 28) groups was halted after a pre-
specifi ed futility analysis, resulting in smaller 
enrollment compared with the cabozantinib 
(n = 44) and sunitinib (n = 46) arms.23

TA B L E  1 . P R O G R E S S I O N - F R E E  S U R V I VA L  F O R  N C T 0 2 7 6 1 0 5 7 2 3

AGENT AT RISK EVENT MEDIAN (MONTHS) 95% CI

Cabozantinib 44 32 9.0 (5.6-12.4)

Crizotinib 28 26 2.8 (2.6-3.6)

Savolitinib 29 28 3.0 (2.9-7.2)

Sunitinib 46 38 5.6 (2.9-6.7)
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The overall response rate was signifi cantly
higher for the cabozantinib group at 23% vs 4% 
for sunitinib (2-sided P = .010).23 Median pro-
gression-free survival (PFS) was signifi cantly
longer for patients receiving cabozantinib, at 
9.0 months (95% CI, 6-12), compared with 
5.6 months for patients receiving sunitinib (95% 
CI, 3-7) while savolitinib and crizotinib did not 
improve PFS compared to sunitinib (TABLE 1, 
FIGURE 2)23; the HR for progression or death 
was 0.60 (95% CI, 0.37-0.97; 1-sided P = .019).23 

Median overall survival was 16.4 months for 
sunitinib, and was 20.0, 19.9, and 11.7 months 
for cabozantinib, crizotinib, and savolitinib, 
respectively (TABLE 2, FIGURE 3).23

Adverse events of grade 3 or 4 occurred in 74% of 
patients receiving cabozantinib, 69% of those 
receiving sunitinib, 37% of those receiving crizo-
tinib, and 39% of those receiving savolitinib; 
1 grade 5 thromboembolic event was observed 
in the cabozantinib group.23 These fi ndings are 
certainly encouraging for oncologists and for 

patients with pRCC, a subset historically lack-
ing treatment options. 

McKay commended the Southwest Oncology 
Group and Sumanta K. Pal, MD, for conducting a 
trial in such a relatively small population. “Most 
previous trials excluded patients with non–clear 
cell disease, and this one specifi cally included
patients with papillary carcinoma. We need 
data in these rare subsets of populations to see 
what we actually need to do for treatment, and I 
commend the industry for putting them on [the 
study].” McKay added that clinical investigators 
should next evaluate the effi  cacy of ICIs for front-
line treatment of patients with pRCC.

Savolitinib Plus Durvalumab: 
SAMETA Trial
AstraZeneca and HUTCHMED have initiated 
SAMETA, a phase 3 trial evaluating 
savolitinib plus durvalumab to treat pa-
tients with MET-driven advanced pRCC 
(NCT05043090).24  The SAMETA trial is evalu-
ating the effi  cacy and safety of savolitinib plus 
durvalumab compared with sunitinib mono-
therapy and durvalumab monotherapy in ap-
proximately 200 patients with MET-driven, 
unresectable, locally advanced or metastatic
pRCC who have not received any prior 
systemic anticancer therapy.24 Preclinical 
data in mouse  xenograft models suggest that 
savolitinib has anti- tumor activity, encouraging 
further evaluation.25 The primary end point is 
PFS, with an estimated primary completion 
date of March 28, 2024.26
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“These results [from KEYNOTE-564] have really moved us forward 
into a new era for considering adjuvant therapy in cancer. 

This is really the beginning of the adjuvant immunotherapy era 
across solid tumor malignancies.” 

–Rana R. McKay, MD

Nivolumab Plus Ipilimumab: 
CheckMate 914 Trial
The combination of nivolumab (Opdivo) and 
ipilimumab (Yervoy) previously demonstrated
a signifi cant benefi t in OS compared with 
sunitinib and a manageable safety profi le in the 
fi rst-line setting for patients with advanced/
metastatic RCC in the phase 3 CheckMate 
214 trial (NCT02231749).19 There is evidence 
suggesting that anti–PD-(L)1 monotherapy 
also results in clinical activity in patients with 
advanced RCC. This encouraged the develop-

ment of the phase 3, double-blind CheckMate 
914 trial (NCT03138512) to evaluate nivolumab
plus ipilimumab in the early-stage adjuvant 
RCC setting in patients with a high risk of 
relapse after nephrectomy (FIGURE 1).20

The ongoing CheckMate 914 trial includes 
patients who have undergone partial or 
radical nephrectomy with negative sur-
gical margins, predominantly clear cell 
histology, and no macroscopic residual 
disease or distant metastases post nephrec-
tomy. Part A of the study will compare 

nivolumab plus ipilimumab vs placebo. 
Part B will compare 3 arms: nivolumab
plus ipilimumab vs placebo vs nivolumab 
alone. The primary end point is DFS, and the 
total target enrollment is 1600 patients.21

Nivolumab in the Perioperative 
Setting: PROSPER Trial
Nivolumab is also being studied as mono-
therapy in PROSPER RCC (NCT03055013), an 
unblinded, phase 3 National Clinical Trials 
Network study. The concept behind this 
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study is to prime the immune system with 
nivolumab prior to nephrectomy and then 
continue with adjuvant nivolumab thera-
py. Eligible patients have high-risk RCC of 
clinical stage T2 or greater or any T stage 
with regional lymph node involvement of 
any histology with plans to undergo radi-
cal or partial nephrectomy. Patients in the 
investigational arm will receive 1 dose of 
nivolumab prior to surgery, followed by 
9 adjuvant doses spaced 4 weeks apart, 
whereas the control arm will undergo 
nephrectomy followed by surveillance.21

Durvalumab and 
Tremelimumab: RAMPART Trial
A UK-led multiarm, multistage platform 
trial, which may accommodate additional 
arms addressing new research questions 
over time, has just initiated. To be eligible 
for RAMPART (Renal Adjuvant Multiple 
Arm Randomized Trial; NCT03288532), 
patients must have histologically proven, 
resected, locally advanced RCC (both clear 
and non–clear cell types); and be at high 
or intermediate risk of relapse based on a 
Leibovich score between 3 and 11. Three 
arms are currently included. 

Patients in arm A will be actively 
monitored for 1 year, patients in arm B 
will receive the durvalumab (Imfi nzi) 
every 4 weeks for 1 year, and patients 
in arm C will receive the combination 
of durvalumab every 4 weeks for 1 year 
plus 2 doses of tremelimumab on day 1 of 

the fi rst 2 cycles of durvalumab. DFS and 
OS are coprimary outcomes.22

Further Considerations for 
Adjuvant Therapy in RCC
McKay and Xu explained that patient 
selection will be an important consider-
ation as more data are revealed concern-
ing immuno-oncology in the adjuvant 
setting for patients with RCC. “The story 
with adjuvant therapy across cancer is 
overuse or overtreatment,” McKay pointed 
out. “By defi nition, you are going to treat 
some patients [whose cancer is] never 
going to recur and [who] are going to 
incur a toxicity which they would never 
have otherwise.” 

“Some patients may have more benefi t 
from adjuvant therapy than others. Perhaps 
patients with grade 4 high-grade disease 
or with rhabdoid or sarcomatoid features 
might have a greater benefi t from adjuvant 
therapy,” Xu said. “Conversely, it may be that 
patients [with] oligometastatic [disease] at 
presentation [that is] completely resected 
may have a greater benefi t.”

McKay also emphasized the importance 
of accurately and adequately determining 
the effi cacy of these new adjuvant thera-
pies. “Patients are living a lot longer with 
a lot more options for treatment in the met-
astatic setting. The overall survival data 
[do] need to be there, but it’s going to take 
almost 10 years to get.” Extended patient 
survival times present a challenge for 

rapidly obtaining OS data and can create 
diffi culties in obtaining complete OS data 
through patient follow-up. 

Additional questions remain regarding 
how to treat patients who relapse on or 
soon after adjuvant therapy. Xu empha-
sized that timing will likely play a large 
role in these cases. “A patient who relapses
while on immunotherapy during that 
1 year is theoretically unlikely to receive 
much benefi t from second-line immuno-
therapy. On the other hand, there’s no 
reason to believe the VEGFR TKIs won’t 
be active in these patients. Then for some-
one who gets pembrolizumab and goes 
2 to 5 years without recurrence, it is an 
open question as to if we can rechallenge 
with immunotherapy.”

Although the KEYNOTE-564 results and 
subsequent approval of pembrolizumab 
have been strongly encouraging for the 
fi eld, they have also generated many more 
unanswered questions. Xu and McKay are 
encouraged and hope that trials will con-
tinue to show progress. “It’s positive for 
our patients [and] positive for [treatment 
of] the disease, and the hope is to cure 
more patients with RCC through adjuvant 
therapy in the future,” McKay said.

Rarer subtypes of RCC are also 
being evaluated (see “Recent Advances
in Papillary Renal Cell Carcinoma,” 
page 30). TT 
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Nivolumab + 
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•  No prior cancer 
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interoperative or preoperative, as a clear, poor 
prognostic factor, Fletcher said. Investigators 
determined all these systems were able to distin-
guish between low-risk and high-risk GIST. 

“There were negligible differences between very 
low-risk vs the low-risk categories in outcome for the 
systems that had those,” Fletcher said. “A number 
of the systems had already collapsed into 1 low-risk 
category, recognizing the fi ndings that Schmieder et 
al2 confi rmed, in the case that both of these groups 
do very well. And there were negligible differences 
between the 5 systems in predicting outcome.”

KIT WK deletions have also been linked to poor 
prognosis.3-4 This can also be referred to as 557 
and/or 558 deletions. These deletions have been 
shown to be a time-dependent prognostic variable. 
Patients with 557 and/or 558 deletions had poorer
relapse-free survival in the fi rst 4 years after resec-
tion. In another study, patients with these deletions 
had poorer relapse-free survival 1 year after starting 
treatment with adjuvant imatinib (Gleevec) but not 
at 3 years. “Studies on the relevance of WK continue 
to move studies forward and has not been incorpo-
rated in any of the standard risk classifi cations that 
are widely used, but there’s continued debate as to 
whether that should be the case,” Fletcher said. 

Another study demonstrated the prognostic 
importance of WK deletion in 96 patients.5 Fifty 
percent of patients with the WK deletion relapsed 
after 7 years of follow-up, 26% relapsed if there was 
no deletion in 557/558 codons, and 111% relapsed 
if they had some other form of PDGFRA mutation. 
In addition, this study found that patients with 
intermediate-risk GISTs with 557/558 deletions 
had the same recurrence-free survival risk as 
patients with high-risk GISTs without KIT dele-
tion. “In other words, that might be, as people have 

posited, one of the factors for intermediate risk 
GIST that would lead you to consider treating a bit 
more aggressively,” Fletcher said. 

Protein Biomarkers
There have been several other protein biomarkers 
for GIST prognosis, some of which can be split into 
2 categories. The fi rst category focuses on whether 
applying prognostic factors in other cancers, such 
as gastrointestinal carcinomas, can also indicate 
prognostic-important GIST, which has often been 
possible. Whether these protein biomarkers have 
independent prognostic signifi cance above and 
beyond what is obtained from standard-risk clas-
sifi cation systems remains to be determined. The 
other group has both poor prognostic importance 
but also ties into known aspects of GI biology, 
Fletcher explained. “That’s reassuring that there’s a 
particular relevance in GIST, but on the other hand, 
we have the feeling they’re already represented by 
aspects of standard risk classifi cation,” he said.

One example is overexpression of aurora 
kinase-A, which confers poor prognosis, although 
this mitotic entry protein is represented in the 
standard-risk classifi cation systems by mitotic
index and tumor size. Questions remain regarding 
its true independent relevance, Fletcher said. Ques-
tions also persist related to MCM6 overexpression 
for prognosis in GIST. Overexpression of this DNA 
replication initiation marker is signifi cantly asso-
ciated with higher mitotic counts and tumor size.

Because GIST is a unique tumor, genomic pro-
gression also plays a role, and that information 
may be used to improve prognosticators. Fletcher
noted there are at least 3 events that occur at 
different points in progression that collectively 
and incrementally dysregulate the cell cycle: 
the initiation of KIT/PDGFRA/NF1 mutation, 
which fosters proliferation; 14q deletion, which 
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targets the MAX tumor suppressor gene; 
and RB1 inactivation. These are early events, 
so they are not necessarily candidates for 
prognosticators, Fletcher said.

Another event that may follow MAX inac-
tivation is activation in the chromosome 
22 long arm of DEPDC5, which is an inhibi-
tor of mTOR. This is also an early event, so it 
may not be considered a potential prognosti-
cator. Fletcher noted it’s the third event that 
regulates the cell cycle. Although these are 
biomarkers of poor prognosis, “do they really 
give us anything that the mitotic count isn’t 
already delivering,” Fletcher said. 

The end of the chain of progression events 
characterized in primary GIST is the inacti-
vation of the DMD gene, which codes for the 
protein dystrophin. This protein is known to 
regulate between the cytoskeleton and the 
extracellular matrix to foster invasiveness, 
migration, and inactivation of the gene. 
Dystrophin is expressed in interstitial cells 
of Cajal and low-risk GISTs. In addition, 
it is inactivated in approximately 90% of 
metastatic GISTs. 

“This is [also] occurring in primary GIST. It’s 
creating a clone that’s permissive for invasive-
ness and metastasis,” he said. “I would argue 
it’s not captured by the current risk classifi ca-
tion system. It’s the kind of marker we should 
be developing in parallel with standard risk 
classifi cation. Unfortunately, it’s proven to be 
diffi cult to demonstrate these losses routinely 
at the RNA or protein levels—a simple assay, 
[such as] immunohistochemistry, for instance. 
That’s holding the fi eld back.” TT
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Promising ICIs Are Explored 
in Sarcoma, But Disparate 
Histologies Are Challenging
B y  D a r l e n e  D o b k o w s k i ,  M A

PATIENTS WITH SARCOMA may 
respond to treatment with immune 
checkpoint inhibitors, but identifying 

patients who are most likely to respond 
to this therapy is an ongoing obstacle and 
suggests the need for further research, said 
Robert G. Maki, MD, PhD, FACP, FASCO, in 
a presentation at ESMO Sarcoma and GIST 
Virtual Symposium.1

“As we also saw, regardless of whether 
there were immune checkpoint inhibitors 
involved or engineered T cell receptors 
involved, there are very few patients who 
make it out to that [survival] tail,” Maki, pro-
fessor of medicine at the University of Penn-
sylvania School of Medicine and Abramson 
Cancer Center in Philadelphia, said during 
his presentation at the virtual symposium. 
“Our goal, much as was the case for the early 
days of melanoma, is to fi nd that improved 
tail of that survival curve.”

Currently there is 1 immunotherapy 
approved in Europe and elsewhere (not in the 
United States) for the treatment of patients 

with sarcoma—mifamurtide (Mepact)—which 
is a nonspecifi c immunotherapy for osteo-
genic sarcoma. Maki questioned whether 
mifamurtide could also be helpful to some 
degree in patients with other soft tissue sar-
comas, for example. 

One thing that is known so far is that 
vaccines have not been particularly helpful 
in patients with sarcoma, which may be 
due to the fact that vaccines have not been 
well studied in this patient population in a 
consistent way. Maki noted that the best data 
in this area looked at mostly patients with 
melanoma who were treated with vaccines.2

“This supposedly is one of the more 
commonly responding cancers to immuno-
therapy, so it makes us think that the use 
of vaccines in sarcomas would even be less 
helpful,” Maki said. 

Immunotherapy Studies
The SARC28 trial (NCT02301039) was the 
fi rst published data on immune checkpoint 
inhibitors in this area and included 
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80 patients who were treated with single-
agent pembrolizumab (Keytruda). Three out 
of 70 evaluable patients were PD-L1 positive, 
and 7 out of 40 patients had partial responses 
to the treatment. Of note, the responses were 
somewhat concentrated in patients with 
undifferentiated pleomorphic sarcoma or 
dedifferentiated liposarcoma.

Another study3 (OSCAR trial; NCCH1510) 
looked at treating patients with sarcoma with 
nivolumab (Opdivo). Patients in the study had 
clear-cell sarcoma or alveolar soft part sarco-
ma. Maki noted that patients with alveolar soft 
part sarcoma responded to immune check-
point inhibitors, which was seen in this study, 
but progression-free survival (PFS) was not 
very long in either group of patients. “Clear-
cell sarcoma, even though it looks somewhat 
like melanoma, logically does not behave like 
melanoma when it comes to immune check-
point inhibitors,” Maki explained. “This study 
certainly makes it clear.”

A single-center study assessed all patients 
with advanced sarcoma who were treated 
with PD-1 inhibitors and potentially with 
another agent in trials.4 Of these 134 patients, 
16% had a complete or partial response 

“This reinforces the data from some of the 
combination studies or the single-agent studies 
in terms of which histologies we should really 
focus on when it comes to the use of these 
immune checkpoint inhibitors,” Maki said.

The PEMBROSARC study (NCT02406781) 
originally enrolled 50 patients with sarco-
ma who were treated with a PD-1 inhibitor 
and metronomic chemotherapy, which 
originally showed limited activity in select 
patients.5 Once the trial was expanded to 
look at patients with evidence of tertiary 
lymphoid structures, then this regimen 
demonstrated a response in patients with 
either evidence of tertiary lymphoid struc-
tures or specifi c gene expression profi les. 
In this expanded trial, patients had a 
median PFS of 4.1 months compared with 
1.4 months in the original study. In addition, 
approximately a third of patients were pro-
gression-free at 12 months.

“This may be about the most we can expect 
even in a selected population,” Maki said.

Engineered T cells have shown some 
promise for the treatment of certain types 
of sarcoma. For example, engineered T cells, 
which involve an engineered T cell receptor 
linked to other activating portions of lym-
phocytes, were assessed in a study focused 
on SPEAR T cells to treat patients with HLA-
A2 positive sarcoma. Results demonstrated 
that patients with NY-ESO-1 positive tumors 
could respond to this cellular therapy. In 

addition, some patients had durable responses 
for at least 6 to 12 months, if not longer. 
Researchers also found that other targeted 
T cells including MAGE-A4-specifi c SPEAR 
T-cells have provided a response in this 
patient population.

Of note, CAR T cells are not for everyone, 
Maki said. Several things need to be known 
including the target and context. Other fac-
tors that may impact whether a patient may 
benefi t from CAR T cells include its ther-
apeutic toxicity and the ability to fi nd new 
targets that may be more generalizable.

There have been several new developments 
in immunotherapy for patients with sarcoma, 
especially as “this is the golden age of looking 
at immune checkpoints and either activating 
or inactivating these overall,” Maki noted. 
For example, more has been learned about 
how PD-1 or PD-L1-specifi c antibodies bind to 
their targets, which may provide some insight 
into how to combine these sorts of therapies 
with one another. Another approach is to use 
small molecules or even engineer any num-
ber of larger or smaller molecules with tar-
gets such as cytotoxic agents that are linked 
to antibodies or antibody-like structures to 
achieve a benefi t for patients.

Other Targets
Other newer targets are being examined 
including B7-H3, which Maki noted was “one 
of the most exciting ones at least in other 
cancers such as prostate cancer.” 

In particular, this is an antibody-drug con-
jugate against a target widely expressed in 

several cancers. Maki is hoping to see some 
sarcoma-specifi c studies on this target in 
the near future.

There are several other targets currently
under investigation including TIM3, although 
it has not shown dramatic activity in cancers 
across the board; LAG3, which has shown 
surprising activity in melanoma, although it 
is unclear whether combinations with LAG3 
inhibitors will be useful in patients with sar-
comas; TIGIT, although it is unclear whether 
using this with a PD-1 inhibitor is benefi cial 
in comparison to PD-1 alone; STING agonists, 
which are currently being investigated in 
intravenous and intratumoral injection stud-
ies; and OX40 or CD40, although there are not 
enough data except in pancreatic cancer, in 
which there are hints of activity.

A big question that persists in this area is 
whether to compare or combine treatments.

“It’s pretty clear that if you had a random-
ized trial of a PD-1 inhibitor with or without 
a CTLA-4 inhibitor, that should win versus 
pazopanib [Votrient],” Maki said. “If you 
choose your subtypes of sarcomas carefully, 
such as [undifferentiated pleomorphic sar-
coma] and/or angiosarcoma, we’re certainly 
seeing combinations.”

Maki concluded the presentation with the 
idea of whether we can use data from phase 
2 studies to “declare victory.” 

“There’s an NCCN [National Comprehen-
sive Cancer Network] listing for some of these 
agents for use at least in the United States,” 
he said. “Do we need to have randomized 
data for authorization of all of these agents?  
It’s diffi cult to use phase 2 data without very 
strong historical controls to be able to ask for 
approval from regulatory authorities.” TT
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Expert Debates Use of Perioperative TKIs, 
Surgery in Metastatic GIST
B y  T a r g e t e d  T h e r a p i e s  i n  O n c o l o g y ™  S t a f f  W r i t e r
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S TARGETED THERAPY WITH tyrosine 
kinase inhibitors (TKIs) is necessary 
after surgery for patients with meta-

static gastrointestinal stromal tumors (GIST) 
with residual disease requiring resection 
to prevent disease recurrence, according to 
Carol Swallow, MD, FRCSC.1

At the 2022 European Society for Medical 
Oncology (ESMO) Sarcoma and GIST Sympo-
sium, Swallow, a surgical oncologist at Prin-
cess Margaret Hospital and a member of the 
Division of General Surgery at Mount Sinai 
Hospital in Toronto, Canada, debated the 
benefi t of surgery in metastatic disease and 
the use of TKIs in the perioperative setting.  
She maintained that resection alone without 
continuing TKI therapy is “not adequate 
treatment” and sought to prove the necessity 
of both surgery and TKI therapy through 
various levels of evidence. 

Prior to the standard use of imatinib 
(Gleevec), data from a Memorial Sloan Ket-
tering Cancer Center study showed very poor 
survival for patients with metastatic and 
recurrent GIST who had a resection alone.2

Findings from an additional study from Poland 
of patients with initially inoperable and/or 
metastatic GIST showed that recurrences were 
common in patients who did not receive ima-
tinib after surgery.3 Of 32 patients included in 
the study, 5 patients did not receive further 
imatinib therapy and 4 had recurrent disease, 
resulting in a lower progression-free survival 
(PFS) for this subgroup. “So it has become stan-
dard to continue the imatinib,” Swallow said. 

She emphasized that upfront cytoreduction 
is not useful for patients. In a retrospective 
study of 249 patients with advanced GIST 
who either did or did not receive cytore-
duction prior to the start of imatinib, the 
investigators found that cytoreduction prior 
to imatinib did not improve the prognosis 
of these patients.4 Both PFS (P = .056) and 
overall survival (OS; P = .164) were similar 
regardless of surgical resection or not. 

“The controversy continues, though, about 
patients who have responded to TKI therapy 
and whether they should be offered what we 
call adjuvant surgery. Does this type of resec-
tion in this setting benefi t them?” she added. 

Swallow highlighted 3 randomized, con-
trolled trials that addressed this controversy. 

In a multicenter trial from China, patients 

with recurrent or metastatic GIST and residual 
disease were randomized to surgery or imati-
nib treatment alone. In those who underwent 
surgery, the 2-year PFS rate was 88.4% com-
pared with 57.7% in the imatinib-alone arm 
(P = .089). The median OS was not reached in 
the surgery arm and was 49 months in the 
imatinib arm (P = .024).5 However, the trial 
had poor accrual and closed early.

An earlier, smaller study of patients with 
GIST and liver metastases treated with 
either neoadjuvant therapy, resection, and 
adjuvant therapy or imatinib alone, showed a 
signifi cant difference in OS (P = .03).6

Meta-analyses also indicated improved 
survival for patients with advanced GIST 
who underwent surgery alone compared with 
surgery following TKI administration. In one 
such analysis of more than 650 patients with 
advanced GIST, surgical resection following 
TKI was associated with both improved PFS 
(HR, 2.08; 95% CI, 1.58-2.76; P < .001) and OS 
(HR, 2.13; 95% CI, 1.59-2.85; P < .001).7

A retrospective analysis of the Spanish Group 
for Research on Sarcoma (GEIS) looked at 
171 patients with locally advanced or metastatic
GIST. The median survival was 59.9 months 
for those treated with imatinib alone and 
87.6 months for those treated with imatinib 
and metastasectomy (HR for OS by multivari-
ate analysis, 0.47; 95% CI, 0.24-0.90; P = .022).8

“The baseline features of these patients were 
not similar, and this is representative of many 
of these observational studies,” Swallow said. 

An analysis of 323 patients with metastatic
GIST suggested that certain prog-
nostic factors affected survival out-
comes with surgery.9 Those who had 
positive margins from surgery (HR, 1.85; 
95% CI, 1.19-2.87; P = .006) or multifocal 
progressive disease (HR, 3.08; P = .001) 
had worse PFS outcomes. Radiographic
response to TKI therapy at the time of sur-
gery also infl uenced PFS. Patients who were 
responsive to TKI therapy had a median PFS 
of 31 months, 19 months for stable disease, 
10 months in the case of unifocal progres-
sion, and 5 months for multifocal progression 
(P < .001). Regarding TKI, patients treated 
with imatinib had improved PFS compared 
with either sunitinib or other TKI therapy, 
regardless of radiographic response.

Swallow emphasized that surgery is still 
necessary to manage residual disease after 
TKI therapy to eliminate resistant clones and 
delay the time to next treatment in patients 
who are considered good candidates for 
resection. Clinical practice guidelines for 
GIST also recommend the use of surgery for 
residual disease following response to ima-
tinib therapy, followed by further imatinib 
after surgical resection.10

However, Swallow reminded the audience 
that patient selection is critical and should 
be guided by response status and perfor-
mance status. TT 
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FORGE AHEAD
WITH A BOLD APPROACH

For appropriate patients faced with 
relapsed/refractory multiple myeloma IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS
Ocular Toxicity: Ocular adverse reactions occurred in 77% of the 
218 patients in the pooled safety population. Ocular adverse 
reactions included keratopathy (76%), changes in visual acuity 
(55%), blurred vision (27%), and dry eye (19%). Among patients with 
keratopathy (n = 165), 49% had ocular symptoms, 65% had clinically 
relevant visual acuity changes (decline of 2 or more lines on Snellen 
Visual Acuity in any eye), and 34% had both ocular symptoms and 
visual acuity changes. 
Keratopathy: Keratopathy was reported as Grade 1 in 7% of patients, 
Grade 2 in 22%, Grade 3 in 45%, and Grade 4 in 0.5% per the KVA 
scale. Cases of corneal ulcer (ulcerative and infective keratitis) have 
been reported. Most keratopathy events developed within the � rst 
2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the 
patients with Grade 2 to 4 keratopathy (n = 149), 39% recovered to 
Grade 1 or lower after median follow-up of 6.2 months. Of the 61% 
who had ongoing keratopathy, 28% were still on treatment, 9% 
were in follow-up, and in 24% the follow-up ended due to death, 
study withdrawal, or lost to follow-up. For patients in whom events 
resolved, the median time to resolution was 2 months (range: 11 days 
to 8.3 months).
Visual Acuity Changes: A clinically signi� cant decrease in visual 
acuity of worse than 20/40 in the better-seeing eye was observed in 
19% of the 218 patients and of 20/200 or worse in the better-seeing 
eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 
22 days (range: 7 days to 4.2 months). Of the patients with 
decreased visual acuity of 20/200 or worse, all resolved and the 
median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction: Conduct ophthalmic 
examinations (visual acuity and slit lamp) at baseline, prior to each 
dose, and promptly for worsening symptoms. Perform baseline 
examinations  within 3 weeks prior to the � rst dose. Perform each 
follow-up examination at least 1 week after the previous dose and 
within 2 weeks prior to the next dose. Withhold BLENREP until 
improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity. Advise patients to 
use preservative-free lubricant eye drops at least 4 times a day 
starting with the � rst infusion and continuing until end of treatment. 
Avoid use of contact lenses unless directed by an ophthalmologist. 
Changes in visual acuity may be associated with di�  culty for 
driving and reading. Advise patients to use caution when driving or 
operating machinery. BLENREP is only available through a restricted 
program under a REMS. 
Thrombocytopenia: Thrombocytopenia occurred in 69% of 218 
patients in the pooled safety population, including Grade 2 in 13%, 
Grade 3 in 10%, and Grade 4 in 17%. The median time to onset 
of the � rst thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, 
or discontinuation in 9%, 2.8%, and 0.5% of patients, respectively. 
Grade 3 to 4 bleeding events occurred in 6% of patients, including 
Grade 4 in 1 patient. Fatal adverse reactions included cerebral 
hemorrhage in 2 patients. Perform complete blood cell counts at 
baseline and during treatment as clinically indicated. Consider 
withholding and/or reducing the dose based on severity.
Infusion-Related Reactions: Infusion-related reactions occurred 
in 18% of 218 patients in the pooled safety population, including 
Grade 3 in 1.8%. Monitor patients for infusion-related reactions. For 
Grade 2 or 3 reactions, interrupt the infusion and provide supportive 
treatment. Once symptoms resolve, resume at a lower infusion rate. 
Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide 
appropriate emergency care.
Embryo-Fetal Toxicity: Based on its mechanism of action, BLENREP 
can cause fetal harm when administered to a pregnant woman. 
Advise pregnant women of the potential risk to a fetus. 

Advise females of reproductive potential to use e� ective 
contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners 
of reproductive potential to use e� ective contraception during 
treatment with BLENREP and for 6 months after the last dose. 
Pregnancy testing is recommended for females of reproductive 
potential prior to initiating BLENREP.

ADVERSE REACTIONS
The pooled safety population described in Warnings and Precautions 
re¡ ects exposure to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg 
(1.4 times the recommended dose) administered intravenously once 
every 3 weeks in 218 patients in DREAMM-2. Of these patients, 194 
received a liquid formulation (not the approved dosage form) rather 
than the lyophilized powder.
Patients received BLENREP at the recommended dosage of 
2.5 mg/kg administered intravenously once every 3 weeks (n = 95). 
Permanent discontinuation due to an adverse reaction occurred 
in 8% of patients who received BLENREP; keratopathy (2.1%) 
was the most frequent adverse reaction resulting in permanent 
discontinuation. Dosage interruptions due to an adverse reaction 
occurred in 54% of patients who received BLENREP. Adverse 
reactions which required a dosage interruption in >3% of patients 
included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%). Dose reductions due to an adverse reaction 
occurred in 29% of patients. Adverse reactions which required a 
dose reduction in >3% of patients included keratopathy (23%) and 
thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy 
(71%), decreased visual acuity (53%), nausea (24%), blurred 
vision (22%), pyrexia (22%), infusion-related reactions (21%), and 
fatigue (20%). The most common Grade 3 or 4 (≥5%) laboratory 
abnormalities were lymphocytes decreased (22%), platelets 
decreased (21%), hemoglobin decreased (18%), neutrophils 
decreased (9%), creatinine increased (5%), and gamma-glutamyl 
transferase increased (5%).
Serious adverse reactions occurred in 40% of patients who received 
BLENREP. Serious adverse reactions in >3% of patients included 
pneumonia (7%), pyrexia (6%), renal impairment (4.2%), sepsis 
(4.2%), hypercalcemia (4.2%), and infusion-related reactions (3.2%). 
Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

USE IN SPECIFIC POPULATIONS
Lactation: Because of the potential for serious adverse reactions 
in the breastfed child, advise women not to breastfeed during  
treatment with BLENREP and for 3 months after the last dose.
Females and Males of Reproductive Potential: Based on � ndings 
in animal studies, BLENREP may impair fertility in females and males.
Geriatric Use: Of the 218 patients who received BLENREP in 
DREAMM-2, 43% were aged 65 to less than 75 years and 17% were 
aged 75 years and older. Keratopathy occurred in 80% of patients 
aged less than 65 years and 73% of patients aged 65 years and older. 
Among the 95 patients who received BLENREP at the 2.5-mg/kg 
dose, keratopathy occurred in 67% of patients aged less than 
65 years and 73% of patients aged 65 years and older.
Renal or Hepatic Impairment: The recommended dosage has not  
been established in patients with severe renal impairment (eGFR 
15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with 
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis. The 
recommended dosage has not been established in patients with 
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN 
and any AST).
Please see Brief Summary of full Prescribing Information, 
including BOXED WARNING, on the following pages.

ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen; 
RRMM=relapsed or refractory multiple myeloma.

Target BCMA for RRMM
BLENREP is the � rst and only BCMA-targeted ADC monotherapy.                
So you can o� er your RRMM  patients a di� erent option.

INDICATION
BLENREP is indicated for the treatment of adults with relapsed or 
refractory multiple myeloma who have received at least 4 prior therapies, 
including an anti-CD38 monoclonal antibody, a proteasome inhibitor, and 
an immunomodulatory agent.
This indication is approved under accelerated approval based on response 
rate. Continued approval for this indication may be contingent upon 
verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION

WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting 
in changes in vision, including severe vision loss and corneal 
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,      
and promptly for worsening symptoms. Withhold BLENREP 
until improvement and resume, or permanently discontinue, 
based on severity.
Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS.

Learn more at BLENREPHCP.com
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FORGE AHEAD
WITH A BOLD APPROACH

For appropriate patients faced with 
relapsed/refractory multiple myeloma IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS
Ocular Toxicity: Ocular adverse reactions occurred in 77% of the 
218 patients in the pooled safety population. Ocular adverse 
reactions included keratopathy (76%), changes in visual acuity 
(55%), blurred vision (27%), and dry eye (19%). Among patients with 
keratopathy (n = 165), 49% had ocular symptoms, 65% had clinically 
relevant visual acuity changes (decline of 2 or more lines on Snellen 
Visual Acuity in any eye), and 34% had both ocular symptoms and 
visual acuity changes. 
Keratopathy: Keratopathy was reported as Grade 1 in 7% of patients, 
Grade 2 in 22%, Grade 3 in 45%, and Grade 4 in 0.5% per the KVA 
scale. Cases of corneal ulcer (ulcerative and infective keratitis) have 
been reported. Most keratopathy events developed within the � rst 
2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the 
patients with Grade 2 to 4 keratopathy (n = 149), 39% recovered to 
Grade 1 or lower after median follow-up of 6.2 months. Of the 61% 
who had ongoing keratopathy, 28% were still on treatment, 9% 
were in follow-up, and in 24% the follow-up ended due to death, 
study withdrawal, or lost to follow-up. For patients in whom events 
resolved, the median time to resolution was 2 months (range: 11 days 
to 8.3 months).
Visual Acuity Changes: A clinically signi� cant decrease in visual 
acuity of worse than 20/40 in the better-seeing eye was observed in 
19% of the 218 patients and of 20/200 or worse in the better-seeing 
eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 
22 days (range: 7 days to 4.2 months). Of the patients with 
decreased visual acuity of 20/200 or worse, all resolved and the 
median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction: Conduct ophthalmic 
examinations (visual acuity and slit lamp) at baseline, prior to each 
dose, and promptly for worsening symptoms. Perform baseline 
examinations  within 3 weeks prior to the � rst dose. Perform each 
follow-up examination at least 1 week after the previous dose and 
within 2 weeks prior to the next dose. Withhold BLENREP until 
improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity. Advise patients to 
use preservative-free lubricant eye drops at least 4 times a day 
starting with the � rst infusion and continuing until end of treatment. 
Avoid use of contact lenses unless directed by an ophthalmologist. 
Changes in visual acuity may be associated with di�  culty for 
driving and reading. Advise patients to use caution when driving or 
operating machinery. BLENREP is only available through a restricted 
program under a REMS. 
Thrombocytopenia: Thrombocytopenia occurred in 69% of 218 
patients in the pooled safety population, including Grade 2 in 13%, 
Grade 3 in 10%, and Grade 4 in 17%. The median time to onset 
of the � rst thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, 
or discontinuation in 9%, 2.8%, and 0.5% of patients, respectively. 
Grade 3 to 4 bleeding events occurred in 6% of patients, including 
Grade 4 in 1 patient. Fatal adverse reactions included cerebral 
hemorrhage in 2 patients. Perform complete blood cell counts at 
baseline and during treatment as clinically indicated. Consider 
withholding and/or reducing the dose based on severity.
Infusion-Related Reactions: Infusion-related reactions occurred 
in 18% of 218 patients in the pooled safety population, including 
Grade 3 in 1.8%. Monitor patients for infusion-related reactions. For 
Grade 2 or 3 reactions, interrupt the infusion and provide supportive 
treatment. Once symptoms resolve, resume at a lower infusion rate. 
Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide 
appropriate emergency care.
Embryo-Fetal Toxicity: Based on its mechanism of action, BLENREP 
can cause fetal harm when administered to a pregnant woman. 
Advise pregnant women of the potential risk to a fetus. 

Advise females of reproductive potential to use e� ective 
contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners 
of reproductive potential to use e� ective contraception during 
treatment with BLENREP and for 6 months after the last dose. 
Pregnancy testing is recommended for females of reproductive 
potential prior to initiating BLENREP.

ADVERSE REACTIONS
The pooled safety population described in Warnings and Precautions 
re¡ ects exposure to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg 
(1.4 times the recommended dose) administered intravenously once 
every 3 weeks in 218 patients in DREAMM-2. Of these patients, 194 
received a liquid formulation (not the approved dosage form) rather 
than the lyophilized powder.
Patients received BLENREP at the recommended dosage of 
2.5 mg/kg administered intravenously once every 3 weeks (n = 95). 
Permanent discontinuation due to an adverse reaction occurred 
in 8% of patients who received BLENREP; keratopathy (2.1%) 
was the most frequent adverse reaction resulting in permanent 
discontinuation. Dosage interruptions due to an adverse reaction 
occurred in 54% of patients who received BLENREP. Adverse 
reactions which required a dosage interruption in >3% of patients 
included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%). Dose reductions due to an adverse reaction 
occurred in 29% of patients. Adverse reactions which required a 
dose reduction in >3% of patients included keratopathy (23%) and 
thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy 
(71%), decreased visual acuity (53%), nausea (24%), blurred 
vision (22%), pyrexia (22%), infusion-related reactions (21%), and 
fatigue (20%). The most common Grade 3 or 4 (≥5%) laboratory 
abnormalities were lymphocytes decreased (22%), platelets 
decreased (21%), hemoglobin decreased (18%), neutrophils 
decreased (9%), creatinine increased (5%), and gamma-glutamyl 
transferase increased (5%).
Serious adverse reactions occurred in 40% of patients who received 
BLENREP. Serious adverse reactions in >3% of patients included 
pneumonia (7%), pyrexia (6%), renal impairment (4.2%), sepsis 
(4.2%), hypercalcemia (4.2%), and infusion-related reactions (3.2%). 
Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

USE IN SPECIFIC POPULATIONS
Lactation: Because of the potential for serious adverse reactions 
in the breastfed child, advise women not to breastfeed during  
treatment with BLENREP and for 3 months after the last dose.
Females and Males of Reproductive Potential: Based on � ndings 
in animal studies, BLENREP may impair fertility in females and males.
Geriatric Use: Of the 218 patients who received BLENREP in 
DREAMM-2, 43% were aged 65 to less than 75 years and 17% were 
aged 75 years and older. Keratopathy occurred in 80% of patients 
aged less than 65 years and 73% of patients aged 65 years and older. 
Among the 95 patients who received BLENREP at the 2.5-mg/kg 
dose, keratopathy occurred in 67% of patients aged less than 
65 years and 73% of patients aged 65 years and older.
Renal or Hepatic Impairment: The recommended dosage has not  
been established in patients with severe renal impairment (eGFR 
15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with 
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis. The 
recommended dosage has not been established in patients with 
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN 
and any AST).
Please see Brief Summary of full Prescribing Information, 
including BOXED WARNING, on the following pages.

ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen; 
RRMM=relapsed or refractory multiple myeloma.

Target BCMA for RRMM
BLENREP is the � rst and only BCMA-targeted ADC monotherapy.                
So you can o� er your RRMM  patients a di� erent option.

INDICATION
BLENREP is indicated for the treatment of adults with relapsed or 
refractory multiple myeloma who have received at least 4 prior therapies, 
including an anti-CD38 monoclonal antibody, a proteasome inhibitor, and 
an immunomodulatory agent.
This indication is approved under accelerated approval based on response 
rate. Continued approval for this indication may be contingent upon 
verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION

WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting 
in changes in vision, including severe vision loss and corneal 
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,      
and promptly for worsening symptoms. Withhold BLENREP 
until improvement and resume, or permanently discontinue, 
based on severity.
Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS.

Learn more at BLENREPHCP.com
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Permanent discontinuation due to an adverse reaction occurred in 8% of patients 
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction 
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients 
who received BLENREP. Adverse reactions which required a dosage interruption 
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%).

Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse 
reactions which required a dose reduction in >3% of patients included keratopathy 
(23%) and thrombocytopenia (5%). 

The most common adverse reactions (≥20%) were keratopathy, decreased visual 
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue. 
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes 
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased, 
creatinine increased, and gamma-glutamyl transferase increased.

Table 1 summarizes the adverse reactions in DREAMM-2 for patients who 
received the recommended dosage of 2.5 mg/kg once every 3 weeks.

Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP 
in DREAMM-2

Adverse Reactions

BLENREP
N = 95

All Grades
(%)

Grade 3-4
(%)

Eye disorders

Keratopathya 71 44
Decreased visual acuityb 53 28
Blurred visionc 22 4

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

a Keratopathy was based on slit lamp eye examination, characterized as corneal 
epithelium changes with or without symptoms.

b Visual acuity changes were determined upon eye examination.
c Blurred vision included diplopia, vision blurred, visual acuity reduced, 
and visual impairment.

d Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e Fatigue included fatigue and asthenia.
f Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea, 
nausea, asthenia, hypertension, lethargy, tachycardia.

g Upper respiratory tract infection included upper respiratory tract infection, 
nasopharyngitis, rhinovirus infections, and sinusitis.

Clinically relevant adverse reactions in <10% of patients included:

Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline 
in Patients Who Received BLENREP in DREAMM-2

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection 
of antibody formation is highly dependent on the sensitivity and specificity of the 
assay. Additionally, the observed incidence of antibody (including neutralizing 
antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of antibodies in 
the studies described below with the incidence of antibodies in other studies or to other 
products may be misleading.

The immunogenicity of BLENREP was evaluated using an electrochemiluminescence 
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies. 
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for anti-
belantamab mafodotin antibodies after treatment. One of the 2 patients tested positive 
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy. 
Due to the limited number of patients with antibodies against belantamab mafodotin-
blmf, no conclusions can be drawn concerning a potential effect of immunogenicity on 
pharmacokinetics, efficacy, or safety.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman, because it contains a genotoxic compound (the microtubule 
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin 
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has 
the potential to be transmitted from the mother to the developing fetus. There are 
no available data on the use of BLENREP in pregnant women to evaluate for drug-
associated risk. No animal reproduction studies were conducted with BLENREP. 
Advise pregnant women of the potential risk to a fetus.

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss, 
or other adverse outcome. In the U.S. general population, the estimated background 
risk of major birth defects and miscarriage in clinically recognized pregnancies is 
2% to 4% and 15% to 20%, respectively.

Data

Animal Data: Animal reproductive or developmental toxicity studies were 
not conducted with belantamab mafodotin-blmf. The cytotoxic component 
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be 
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity 
and teratogenicity.

(continued on next page)(continued on next page)

The following is a brief summary only; see full Prescribing Information 
for complete product information.

1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple 
myeloma who have received at least 4 prior therapies, including an anti-CD38 
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

This indication is approved under accelerated approval based on response rate 
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit 
in a confirmatory trial(s).

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety 
population. Ocular adverse reactions included keratopathy (76%), changes in visual 
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)]. 
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had 
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual 
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.

Keratopathy

Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3 
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative 
and infective keratitis) have been reported. Most keratopathy events developed within 
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients 
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower 
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28% 
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due 
to death, study withdrawal, or lost to follow up. For patients in whom events resolved, 
the median time to resolution was 2 months (range: 11 days to 8.3 months).

Visual Acuity Changes

A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing 
eye was observed in 19% of the 218 patients and of 20/200 or worse in 
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 22 days (range: 
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200 
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).

Monitoring and Patient Instruction

Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to 
each dose, and promptly for worsening symptoms. Perform baseline examinations 
within 3 weeks prior to the first dose. Perform each follow-up examination at least 
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold 
BLENREP until improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity [see Dosage and Administration (2.3) 
of full Prescribing Information].
Advise patients to use preservative-free lubricant eye drops at least 4 times a 
day starting with the first infusion and continuing until end of treatment. Avoid 
use of contact lenses unless directed by an ophthalmologist [see Dosage and 
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading. 
Advise patients to use caution when driving or operating machinery.

BLENREP is only available through a restricted program under a REMS 
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called 
the BLENREP REMS because of the risks of ocular toxicity [see Warnings 
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:

• Prescribers must be certified with the program by enrolling and completing training 
in the BLENREP REMS.

• Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity 
and the need for ophthalmic examinations prior to each dose.

• Patients must be enrolled in the BLENREP REMS and comply with monitoring.

• Healthcare facilities must be certified with the program and verify that patients 
are authorized to receive BLENREP.

• Wholesalers and distributers must only distribute BLENREP to certified healthcare 
facilities.

Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.

5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population, 
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions 
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in 
9%, 2.8%, and 0.5% of patients, respectively.

Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient. 
Fatal adverse reactions included cerebral hemorrhage in 2 patients.

Perform complete blood cell counts at baseline and during treatment as clinically 
indicated. Consider withholding and/or reducing the dose based on severity 
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety 
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt 
the infusion and provide supportive treatment. Once symptoms resolve, resume 
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing 
Information]. Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide appropriate 
emergency care.

5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman because it contains a genotoxic compound (the microtubule 
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners of reproductive potential 
to use effective contraception during treatment with BLENREP and for 6 months after 
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:

• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)]. 
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared with rates 
in the clinical trials of another drug and may not reflect the rates observed in practice.

The pooled safety population described in Warnings and Precautions reflects exposure 
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose) 
administered intravenously once every 3 weeks in 218 patients in DREAMM-2. 
Of these patients, 194 received a liquid formulation (not the approved dosage form) 
rather than the lyophilized powder. Among the 218 patients, 24% were exposed 
for 6 months or longer.

Relapsed or Refractory Multiple Myeloma

The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical 
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the 
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks 
(n = 95). Among these patients, 22% were exposed for 6 months or longer.

Serious adverse reactions occurred in 40% of patients who received BLENREP. 
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%), 
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related 
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

BLENREP caused changes in the corneal epithelium resulting in 
changes in vision, including severe vision loss and corneal ulcer, 
and symptoms, such as blurred vision and dry eyes [see Warnings 
and Precautions (5.1)].

Conduct ophthalmic exams at baseline, prior to each dose, and 
promptly for worsening symptoms. Withhold BLENREP until 
improvement and resume, or permanently discontinue, based on 
severity [see Dosage and Administration (2.3) of full Prescribing 
Information, Warnings and Precautions (5.1)].

Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS
[see Warnings and Precautions (5.2)].

WARNING: OCULAR TOXICITY
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Permanent discontinuation due to an adverse reaction occurred in 8% of patients 
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction 
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients 
who received BLENREP. Adverse reactions which required a dosage interruption 
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%).

Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse 
reactions which required a dose reduction in >3% of patients included keratopathy 
(23%) and thrombocytopenia (5%). 

The most common adverse reactions (≥20%) were keratopathy, decreased visual 
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue. 
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes 
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased, 
creatinine increased, and gamma-glutamyl transferase increased.

Table 1 summarizes the adverse reactions in DREAMM-2 for patients who 
received the recommended dosage of 2.5 mg/kg once every 3 weeks.

Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP 
in DREAMM-2

Adverse Reactions

BLENREP
N = 95

All Grades
(%)

Grade 3-4
(%)

Eye disorders

Keratopathya 71 44
Decreased visual acuityb 53 28
Blurred visionc 22 4

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

a Keratopathy was based on slit lamp eye examination, characterized as corneal 
epithelium changes with or without symptoms.

b Visual acuity changes were determined upon eye examination.
c Blurred vision included diplopia, vision blurred, visual acuity reduced, 
and visual impairment.

d Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e Fatigue included fatigue and asthenia.
f Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea, 
nausea, asthenia, hypertension, lethargy, tachycardia.

g Upper respiratory tract infection included upper respiratory tract infection, 
nasopharyngitis, rhinovirus infections, and sinusitis.

Clinically relevant adverse reactions in <10% of patients included:

Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline 
in Patients Who Received BLENREP in DREAMM-2

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection 
of antibody formation is highly dependent on the sensitivity and specificity of the 
assay. Additionally, the observed incidence of antibody (including neutralizing 
antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of antibodies in 
the studies described below with the incidence of antibodies in other studies or to other 
products may be misleading.

The immunogenicity of BLENREP was evaluated using an electrochemiluminescence 
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies. 
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for anti-
belantamab mafodotin antibodies after treatment. One of the 2 patients tested positive 
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy. 
Due to the limited number of patients with antibodies against belantamab mafodotin-
blmf, no conclusions can be drawn concerning a potential effect of immunogenicity on 
pharmacokinetics, efficacy, or safety.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman, because it contains a genotoxic compound (the microtubule 
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin 
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has 
the potential to be transmitted from the mother to the developing fetus. There are 
no available data on the use of BLENREP in pregnant women to evaluate for drug-
associated risk. No animal reproduction studies were conducted with BLENREP. 
Advise pregnant women of the potential risk to a fetus.

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss, 
or other adverse outcome. In the U.S. general population, the estimated background 
risk of major birth defects and miscarriage in clinically recognized pregnancies is 
2% to 4% and 15% to 20%, respectively.

Data

Animal Data: Animal reproductive or developmental toxicity studies were 
not conducted with belantamab mafodotin-blmf. The cytotoxic component 
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be 
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity 
and teratogenicity.

(continued on next page)(continued on next page)

The following is a brief summary only; see full Prescribing Information 
for complete product information.

1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple 
myeloma who have received at least 4 prior therapies, including an anti-CD38 
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

This indication is approved under accelerated approval based on response rate 
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit 
in a confirmatory trial(s).

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety 
population. Ocular adverse reactions included keratopathy (76%), changes in visual 
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)]. 
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had 
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual 
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.

Keratopathy

Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3 
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative 
and infective keratitis) have been reported. Most keratopathy events developed within 
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients 
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower 
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28% 
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due 
to death, study withdrawal, or lost to follow up. For patients in whom events resolved, 
the median time to resolution was 2 months (range: 11 days to 8.3 months).

Visual Acuity Changes

A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing 
eye was observed in 19% of the 218 patients and of 20/200 or worse in 
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 22 days (range: 
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200 
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).

Monitoring and Patient Instruction

Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to 
each dose, and promptly for worsening symptoms. Perform baseline examinations 
within 3 weeks prior to the first dose. Perform each follow-up examination at least 
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold 
BLENREP until improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity [see Dosage and Administration (2.3) 
of full Prescribing Information].
Advise patients to use preservative-free lubricant eye drops at least 4 times a 
day starting with the first infusion and continuing until end of treatment. Avoid 
use of contact lenses unless directed by an ophthalmologist [see Dosage and 
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading. 
Advise patients to use caution when driving or operating machinery.

BLENREP is only available through a restricted program under a REMS 
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called 
the BLENREP REMS because of the risks of ocular toxicity [see Warnings 
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:

• Prescribers must be certified with the program by enrolling and completing training 
in the BLENREP REMS.

• Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity 
and the need for ophthalmic examinations prior to each dose.

• Patients must be enrolled in the BLENREP REMS and comply with monitoring.

• Healthcare facilities must be certified with the program and verify that patients 
are authorized to receive BLENREP.

• Wholesalers and distributers must only distribute BLENREP to certified healthcare 
facilities.

Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.

5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population, 
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions 
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in 
9%, 2.8%, and 0.5% of patients, respectively.

Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient. 
Fatal adverse reactions included cerebral hemorrhage in 2 patients.

Perform complete blood cell counts at baseline and during treatment as clinically 
indicated. Consider withholding and/or reducing the dose based on severity 
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety 
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt 
the infusion and provide supportive treatment. Once symptoms resolve, resume 
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing 
Information]. Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide appropriate 
emergency care.

5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman because it contains a genotoxic compound (the microtubule 
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners of reproductive potential 
to use effective contraception during treatment with BLENREP and for 6 months after 
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:

• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)]. 
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared with rates 
in the clinical trials of another drug and may not reflect the rates observed in practice.

The pooled safety population described in Warnings and Precautions reflects exposure 
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose) 
administered intravenously once every 3 weeks in 218 patients in DREAMM-2. 
Of these patients, 194 received a liquid formulation (not the approved dosage form) 
rather than the lyophilized powder. Among the 218 patients, 24% were exposed 
for 6 months or longer.

Relapsed or Refractory Multiple Myeloma

The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical 
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the 
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks 
(n = 95). Among these patients, 22% were exposed for 6 months or longer.

Serious adverse reactions occurred in 40% of patients who received BLENREP. 
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%), 
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related 
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

BLENREP caused changes in the corneal epithelium resulting in 
changes in vision, including severe vision loss and corneal ulcer, 
and symptoms, such as blurred vision and dry eyes [see Warnings 
and Precautions (5.1)].

Conduct ophthalmic exams at baseline, prior to each dose, and 
promptly for worsening symptoms. Withhold BLENREP until 
improvement and resume, or permanently discontinue, based on 
severity [see Dosage and Administration (2.3) of full Prescribing 
Information, Warnings and Precautions (5.1)].

Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS
[see Warnings and Precautions (5.2)].

WARNING: OCULAR TOXICITY
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8.2 Lactation

Risk Summary

There is no data on the presence of belantamab mafodotin-blmf in human milk 
or the effects on the breastfed child or milk production. Because of the potential 
for serious adverse reactions in the breastfed child, advise women not to breastfeed 
during treatment with BLENREP and for 3 months after the last dose.

8.3 Females and Males of Reproductive Potential
BLENREP can cause fetal harm when administered to pregnant women 
[see Use in Specific Populations (8.1)].
Pregnancy Testing

Pregnancy testing is recommended for females of reproductive potential 
prior to initiating BLENREP.

Contraception

Females: Advise women of reproductive potential to use effective contraception 
during treatment and for 4 months after the last dose.

Males: Because of the potential for genotoxicity, advise males with female partners 
of reproductive potential to use effective contraception during treatment with BLENREP 
and for 6 months after the last dose [see Nonclinical Toxicology (13.1) 
of full Prescribing Information].
Infertility

Based on findings in animal studies, BLENREP may impair fertility in females 
and males. The effects were not reversible in male rats, but were reversible 
in female rats [see Nonclinical Toxicology (13.1) of full Prescribing Information].
8.4 Pediatric Use
The safety and effectiveness of BLENREP in pediatric patients have not 
been established.

8.5 Geriatric Use
Of the 218 patients who received BLENREP in DREAMM-2, 43% were aged 65 
to less than 75 years and 17% were aged 75 years and older. Clinical studies of 
BLENREP did not include sufficient numbers of patients aged 65 and older to determine 
whether the effectiveness differs compared with that of younger patients. Keratopathy 
occurred in 80% of patients aged less than 65 years and 73% of patients aged 65 
years and older. Among the patients who received BLENREP at the 2.5-mg/kg dose 
in DREAMM-2 (n = 95), keratopathy occurred in 67% of patients aged less than 
65 years and 73% of patients aged 65 years and older. Clinical studies did not include 
sufficient numbers of patients 75 years and older to determine whether they respond 
differently compared with younger patients.

8.6 Renal Impairment
No dose adjustment is recommended for patients with mild or moderate renal 
impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/min/1.73 m2

as estimated by the Modification of Diet in Renal Disease [MDRD] equation) 
[see Clinical Pharmacology (12.3) of full Prescribing Information]. The recommended 
dosage has not been established in patients with severe renal impairment 
(eGFR 15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with 
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis [see Clinical 
Pharmacology (12.3) of full Prescribing Information].
8.7 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment 
(total bilirubin ≤upper limit of normal [ULN] and aspartate aminotransferase 
(AST) >ULN or total bilirubin 1 to ≤1.5 × ULN and any AST).

The recommended dosage of BLENREP has not been established in patients with 
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN and any AST) 
[see Clinical Pharmacology (12.3) of full Prescribing Information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).

Ocular Toxicity

• Advise patients that ocular toxicity may occur during treatment with BLENREP 
[see Warnings and Precautions (5.1)].

• Advise patients to administer preservative-free lubricant eye drops as recommended 
during treatment and to avoid wearing contact lenses during treatment unless 
directed by a healthcare professional [see Dosage and Administration (2.3) of full 
Prescribing Information, Warnings and Precautions (5.1)].

• Advise patients to use caution when driving or operating machinery as BLENREP 
may adversely affect their vision [see Warnings and Precautions (5.1)].

BLENREP REMS

BLENREP is available only through a restricted program called BLENREP REMS 
[see Warnings and Precautions (5.2)]. Inform the patient of the following notable 
requirements:

 • Patients must complete the enrollment form with their provider.

 • Patients must comply with ongoing monitoring for eye exams 
[see Warnings and Precautions (5.1)].

Thrombocytopenia

• Advise patients to inform their healthcare provider if they develop signs 
or symptoms of bleeding [see Warnings and Precautions (5.3)].

Infusion-Related Reactions

• Advise patients to immediately report any signs and symptoms of infusion-related 
reactions to their healthcare provider [see Warnings and Precautions (5.4)].

Embryo-Fetal Toxicity

• Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions (5.5), Use in Specific Populations 
(8.1, 8.3)].

• Advise women of reproductive potential to use highly effective contraception during 
treatment and for 4 months after the last dose [see Warnings and Precautions (5.5), 
Use in Specific Populations (8.3)].

• Advise males with female partners of reproductive potential to use effective 
contraception during treatment with BLENREP and for 6 months after the last dose 
[see Use in Specific Populations (8.3), Nonclinical Toxicology (13.1) of full Prescribing 
Information].

Lactation

• Advise women not to breastfeed during treatment with BLENREP and 
for 3 months after the last dose [see Use in Specific Populations (8.2)].

Infertility

• Advise males and females of reproductive potential that BLENREP may impair 
fertility [see Use in Specific Populations (8.3)].
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improve the concentration of chemotherapy drugs 
in the tumor, which can improve the curative 
effect on the one hand and reduce the systemic 
adverse events on the other hand. Clinical studies 
have confi rmed that the ORR [overall response 
rate] of patients with intermediate HCC can be 
more than 50% with TACE alone,” said lead author 
Wei Lu, MD, PhD, of the Tianjin Medical Univer-
sity Cancer Institute and Hospital in China, in an 
interview with Targeted Therapies in Oncology™. 

The investigators conducted a retrospective 
study analyzing 70 patients with intermediate or 
advanced HCC who underwent therapy with len-
vatinib, PD-1 inhibition, and transarterial therapy
(LEN-PD1-TH) and compared outcomes with 
patients who only received lenvatinib and 
anti–PD-1 therapy (LEN-PD1). Patients were treated
at Tianjin Cancer Hospital between December 
2018 and October 2020. The study’s primary end 
point was progression-free survival (PFS), with 
the secondary end points being overall survival
(OS) and ORR. 

At a median follow-up of 14 months (95% CI, 
10.1-17.9), the LEN-PD1-TH group achieved a longer 
median PFS compared with the LEN-PD1 group, 
15 months vs 9 months, respectively (P = .004). 
OS was also improved, as the median OS was 
not reached in the LEN-PD1-TH cohort and was 
14 months in the LEN-PD1 cohort (P <.001). 

ORR, as determined by modifi ed RECIST crite-

ria, was signifi cantly higher in the LEN-PD-1-TH 
group at 42.9% compared with the LEN-PD1 group 
at 20.1% (P = .039). One patient in the LEN-PD1-TH 
group achieved a complete response and 14 patients 
had partial responses vs 7 with partial responses 
in the LEN-PD1 group; 9 patients had stable dis-
ease in each group. By regular RECIST criteria, 
the ORRs were 28.6% and 22.9% in the LEN-PD1-TH 
and LEN-PD groups, respectively (TABLE1). 

“This study is the fi rst to report that the effi -
cacy of lenvatinib combined with PD-1 inhibitors 
and interventional therapy is better than that of 
lenvatinib combined with PD-1 inhibitors when 
the baseline level is balanced and the number of 
[participants] in the 2 groups is the same. Based 
on this, we hope our results can provide a theo-
retical basis or enlightenment for future related 
research,” the authors wrote in the poster. 
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TA B L E . R E S P O N S E S  BY  R E C I S T  A N D  M O D I F I E D  R E C I S T  C R I T E R I A 1

GROUP LEN-PD1-TH 
(N = 35) 

LEN-PD1 
(N = 35) P VALUE LEN-PD1-TH 

(N = 35) 
LEN-PD1 
(N = 35) P VALUE

CR 0 0 1 (2.9%) 0

PR 10 (28.6%) 8 (22.9%) 14 (40%) 7 (20.1%)

SD 14 (40%) 8 (22.9%) 9 (25.7%) 9 (25.7%)

PD 11 (31.4%) 19 (54.2%) 11 (31.4%) 19 (54.2%)

ORR 10 (28.6%) 8 (22.9%) .584 15 (42.9%) 7 (20.1%) .039

DCR 24 (68.6%) 16 (45.8%) .053 24 (68.6%) 16 (45.8%) .053

CR, complete response; DCR, disease control rate; LEN-PD1, lenvatinib and anti–PD-1 therapy; LEN-PD1-TH, lenvatinib, PD-1 inhibition, 
and transarterial therapy; mRECIST, modifi ed RECIST; ORR, overall response rate; PD, progressive disease; PR, partial response; SD, 
stable disease. 
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Subgroup analyses of the fi ndings also 
showed that patients younger than 65 years 
who had liver cirrhosis, Child-Pugh class A, 
extrahepatic metastasis, no vascular invasion, 
tumors smaller than 10 cm and more than 
3 tumors, Barcelona Clinic liver cancer stage C, 
and -fetoprotein at or under 400 ng/mL were 
more likely to benefi t from the 3-drug com-
bination in terms of both PFS and OS. For all 
other patients, the LEN-PD1-TH and LEN-PD1 
groups had comparable prognostic effi cacy. 

There were 70 patients included in the safety
analysis, and the most common grade 3 or higher
adverse event was hypertension in both treat-
ment groups (17.1% and 20.0% in the LEN-PD1 
and LEN-PD1-TH cohorts, respectively). 

“Because the most common adverse reac-
tion of the combined regimen is hypertension, 
patients should pay attention to monitoring 
blood pressure and take oral antihyperten-
sive drugs in time if blood pressure rises. In 
addition, timely review of blood routine, liver 
function, and other indicators can timely 
formulate treatment plans according to their 
own adverse reactions,” the authors wrote. 

Investigators observed 2 grade 3 hand-
foot-skin reactions and 1 grade 3 bleeding 
event in the LEN-PD1 group. In the LEN-PD1-
TH group, there was 1 grade 3 decreased 
platelet count and 1 grade 3 muscle pain 
event. Ultimately, the investigators noted 
that there was not a signifi cant difference in 
adverse events between the 2 groups. 

Of note, patients enrolled in the study 
were prescribed 8 mg of daily lenvatinib 
instead of the standard dose of 12 mg to 
make the therapy more tolerable and ensure 
that they would complete as many treatment 
courses as possible. 

Ultimately, the investigators are hoping that 
their fi ndings lay the groundwork for future 
research regarding the combination use of len-
vatinib, PD-1 therapy, and transarterial therapy. 

“The next step is to continue to collect 
patients, expand cases, and continue fol-
low-up. If possible, we intend to conduct 
prospective research to further verify our 
conclusions,” they said. TT

R E F E R E N C E 

Lu W, Lang M, Song T, et al. Effi  cacy of combination therapy with 

lenvatinib, programmed cell death 1 inhibitors and transarterial 

therapy: a propensity score-matching cohort study. Presented at: 

EASL Liver Cancer Summit 2022; February 3-4, 2022; virtual. Ab-

stract PO-119. 

PATIENTS WITH UNRESECTABLE 
hepatocellular carcinoma (u-HCC) 
who were treated with atezolizumab 

(Tecentriq) plus bevacizumab (Avastin) in the 
fi rst-line treatment setting achieved better 
responses when their disease had a viral vs 
nonviral etiology and neutrophil-to-lympho-
cyte ratio (NLR) was less than 3.6, according 
to fi ndings presented at the EASL Liver Can-
cer Summit 2022. The patients were treated 
in Japan, where agents approved for fi rst- and 
second-line therapies can also be used for 
later-line treatments.1

“We investigated factors associated with 
the radiological response of atezolizumab 
plus bevacizumab for uHCC and the rela-
tionship between -fetoprotein (AFP) and 
time to progression (TTP),” the investigators 
wrote in a poster.

To achieve their results, investigators 
enrolled a total of 81 patients who received 
the treatment combination at Musashino Red 
Cross Hospital in Tokyo between October 
2020 and November 2021. They performed 
radiological evaluation at baseline, 6 to 
8 weeks after treatment administration, and 
every 6 to 8 weeks thereafter. Best response 
was evaluated using RECIST 1.1 criteria.

Among the patients enrolled on the trial, 
66 had radiological evaluation. There was 
an objective response rate (ORR) of 25.8%, 
and a disease control rate (DCR) of 74.2%. 
There was no reduction or discontinuation 
of bevacizumab due to adverse events within
12 weeks that was a signifi cant ORR-
related factor (P = .02). 

The etiology of the 81 patients was most 
commonly hepatitis C virus (n = 29), fol-
lowed by other (n = 21), alcohol (n = 17), and 
hepatitis B virus (n = 14). Fifty-one patients 
had Barcelona Clinic Liver Cancer (BCLC) 
stage B, whereas 30 had stage C and none 
had stage A. The median albumin-bilirubin 
(ALBI) score was –2.19 (range, –3.28 to –1.37). 

The median patient age was 75 years 
(range, 24-91), and most were men (n = 63). 
“BCLC stage and ALBI grade were not 
associated with ORR,” the investigators wrote.

The factors related to DCR were viral 
etiology and having a baseline ratio (NLR) 
less than 3.6 (P = .005; P = .008, respectively).
Changes in AFP at the 6-week mark may 
be a predictor of disease progression, the 
investigators wrote.

Median TTP in the fi rst-line group was not 
reached. In second- or later-lines, it was 3.8 
months (P < .001). The median TTP in patients 
with an AFP response, defi ned as reduction of 
greater than or equal to 20% from baseline at 
6 weeks, was 8.8 months and was 4.5 months 
for those with a nonresponse (P = .003). For 
the patients with an AFP progression, defi ned 
as an increase in greater than or equal to 10% 
from baseline, the median TTP was 3.8 months, 
whereas those without progression had a medi-
an TTP of 8.7 months (P = .005).

The results indicated that the patients 
receiving the treatment combination in the 
first-line setting achieved more promising 
clinical outcomes than those who were 
administered the treatment at later lines. TT

R E F E R E N C E

Hayakawa Y, Yasui Y, Ishido S, et al. Factors associated with the radio-

logical response of atezolizumab plus bevacizumab for unresectable 

hepatocellular carcinoma. EASL 2022 Liver Cancer Summit poster 

session 176.

Viral Etiology, NLR Lead 
to Better Responses With 
Atezolizumab/Bevacizumab 
Combo in HCC 
B y  J a m i e  C e s a n e k
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Second-Line Regorafenib/Nivolumab Is 
Deemed Safe for HCC 
B y  J a m i e  C e s a n e k

THE COMBINATION OF rego-
rafenib (Stivarga) and nivolumab 
(Opdivo) following 2 cycles of 

regorafenib monotherapy was associated
with a manageable safety profi le in 
patients with hepatocellular carcinoma 
(HCC) treated in the second-line setting, 
according to fi ndings from the phase 1/2a 
GOING trial (NCT04170556). 

Less than one-third of patients in the 
study developed grade 3/4 treatment-related 
adverse events (AEs) and no treatment-
related deaths were reported, according to 
fi ndings presented at the European Association 
for the Study of the Liver Liver Cancer Summit 
2022. Current options for fi rst-line treatment are 
sorafenib and atezolizumab-bevacizumab.

The GOING trial assessed the safety profi le of 
regorafenib and nivolumab in patients with HCC 
who progress on or after sorafenib (Nexavar) but 
tolerate treatment (cohort A, n = 60) or who had 
to discontinue atezolizumab (Tecentriq) plus 
bevacizumab (Avastin; cohort B, n = 18). 

“The primary aim of the study is safety, 
measured in terms of rate of AEs, rate of 
treatment-related AEs, rate of AEs leading 
to treatment discontinuation, and rate of 
death,” Marco Sanduzzi-Zamparelli, MD, of 
the Barcelona Clinic Liver Cancer (BCLC) 
group at the Hospital Clinic of Barcelona, 
said in a presentation of the data. 

Researchers created a treatment schedule 
where the patients received 160 mg of single-
agent regorafenib per day for 8 weeks (3 weeks 
on and 1 week off). Afterward, the combina-
tion phase was initiated with regorafenib at 
the tolerated dose at week 8 with 240 mg of 
nivolumab given every 2 weeks. Treatment 
was discontinued at any point if a patient expe-
rienced toxicity, symptomatic progression, or 
death, or if they wished to discontinue. 

The researchers also planned a futility 
analysis for when there are tumor assess-
ment data for 32.8% of cohort A, based on 
RECIST v1.1 criteria by at least week 16.

In terms of baseline characteristics of the 
patients from cohort A who were included 
in the interim analysis (n = 30), there was a 
median age of 65 years (range, 58-72), most 
were male (86%), and the most frequent 
etiology was hepatitis C virus (n = 12) followed 

by nonalcoholic fatty liver disease (n = 9), alcohol 
(n = 4), normal liver (n = 4), and hepatitis B virus 
(n = 1). More than half of patients had cirrhosis 
(n = 16), with good performance status and good 
liver function. 

Most patients (76.7%) had BCLC stage C and 
23.3% had stage B. There were 11 patients with 
extrahepatic disease and 17 with vascular 
invasion. Seven patients had BCLC post pro-
gression (BCLCpC2).

All patients experienced treatment-
emergent AEs of any cause, with 96.7% 
experiencing treatment-related AEs. Severe 
treatment-emergent AEs were seen in 
14 patients and severe treatment-related AEs 
were seen in 10. There were 4 patients with 
serious treatment-related AEs related to both 
regorafenib and nivolumab, 3 specifi cally 
related to just regorafenib and 3 to nivolumab.
Eight patients had treatment-related AEs 
leading to treatment interruption. Finally, 
there were 4 severe AEs of special interest. 

In the profi le of treatment-related AEs occur-
ring in more than 10% of the patients, hand-
foot-skin reactions were the most frequent 
AE (any grade, n = 17; grade 3, n = 3). This 
was followed by asthenia (any grade, n = 13; 
grade 3, n = 0), diarrhea (any grade, n = 11; 
grade 3, n = 1), decreased appetite (any grade, 
n = 9; any grade 3, n = 0), arterial hypertension 
(any grade, n = 9; grade 3, n = 2) hypertrans-
aminasemia (any grade, n = 9; grade 3, n = 1), 

hyperbilirubinemia (any grade, n = 6; grade 3, 
n = 1), an increase of aspartate aminotransfer-
ase (any grade, n = 6; grade 3, n = 1), abdom-
inal pain (any grade, n = 6; grade 3, n = 0), 
dysphonia (any grade, n = 5, grade 3, n = 0), 
and an increase in alanine aminotransferase 
(any grade, n = 4; grade 3, n = 0). No grade 4 or 
5 treatment-related AEs were reported.

The reasons for study discontinuation in 
patients were physician decision (n = 4), progres-
sive disease (n = 2), and AEs (n = 2), one of which 
was treatment related. “It is worth a mention 
that one case (of the physician decision study 
discontinuation) was due to surgical rescue after 
achieving partial response,” Sanduzzi-Zam-
parelli said. The futility analysis in cohort A was 
based on objective response rate.

“The sequential combination of regorafenib 
and nivolumab after 2 cycles of regorafenib 
priming has a manageable safety profi le,” 
Sanduzzi-Zamparelli explained. “Less than 
one-third of the patients developed grade 3/4 
treatment-related adverse event and there was 
no treatment-related death, and the futility 
analysis allowed to continue recruitment.” TT

R E F E R E N C E

Sanduzzi-Zamparelli M, Matilla A, Lledó J, et al. Early Nivolumab addition 

to Regorafenib in patients with hepatocellular carcinoma progressing 

under 1st line therapy (GOING trial). Interim analysis and safety profi le. 

Presented at: EASL Liver Cancer Summit 2022; February 3-4, 2022; vir-

tual. Abstract OS-186.
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to this patient population and treat patients with 
advanced and/or high-risk disease, according to a 
presentation during the EMBT-EHA 4th European 
CAR T-cell Meeting.1

Research results suggest that CAR T-cell ther-
apy can overcome T cell defects caused by CLL, 
with remissions possibly lasting more than a 
decade for patients with signifi cant disease bur-
den when treated with CD4+ CAR T cells.2 How-
ever, compared with other disease settings with 
approved CAR T products, survival and response 
rates for patients with CLL treated with CAR T-cell 
therapy thus far have been inferior. Current CAR 
T products tested in CLL also have demonstrated 
poor T-cell expansion and persistence as well as 
T-cell exhaustion,3 which is further affected by 
patients’ prior treatments. 

“We do believe that the fact that there are these 
intrinsic T-cell defects in some way explains why 
we’re seeing, perhaps, less good responses in this 
disease setting historically than we’ve seen in dif-
fuse large B-cell lymphoma, acute lymphoblastic 
leukemia, and in myeloma,” said John G. Gribben, 
MD, DSc, FRCP, FMedSci, the Hamilton Fairley 
Professor of Medical Oncology at Barts Cancer 
Institute in London, England.

Gribben explained in his presentation that 
methods currently being investigated to improve 
responses to CAR T-cell therapy in CLL include 
enhancing T cells’ health and targeting prior to 
manufacturing and after infusion, combining a 
product with immune modulators, reversing T-cell 
exhaustion with immune checkpoint inhibition, 
and investigating alternative sources of CAR cells.

Improving CAR Effi  cacy With 
Immune Modulators
One study suggested that 5 or more cycles of treat-
ment with ibrutinib (Imbruvica) prior to tisagenlec-
leucel (CTL019; Kymriah) could enhance expansion 
of the CAR T production, resulting in better CLL 
killing in murine models. Patients treated with 
ibrutinib showed superior survival and prolifer-
ative capacity in vitro. The study suggested that 
ibrutinib and tisagenlecleucel could be synergistic.4

A small pilot study at Fred Hutchinson Cancer 
Research Center in Seattle, Washington, looked 
at the use of concurrent ibrutinib and CD19-
directed CAR T-cell therapy in heavily pretreated 
patients with CLL with prior ibrutinib failure. Better 
response outcomes were seen in patients who were 
treated with ibrutinib, with a 1-year progression-
free survival (PFS) rate of 59%, a 1-year overall 
survival rate of 86%, a 4-week overall response rate 

CONTINUED FROM COVER

New Methods May Make CAR Therapies 
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(ORR) of 83%, and a minimal residual disease 
(MRD) negativity rate of 61%.5

The ongoing phase 1/2 TRAN-
SCEND-CLL-004 trial (NCT03331198) is 
exploring the use of lisocabtagene maraleu-
cel (liso-cel) in patients with heavily pre-
treated relapsed or refractory CLL, including 
those who have failed both a Bruton tyrosine 
kinase inhibitor and venetoclax (Venclexta).6

For this CAR T product, patients underwent 
leukapheresis for CD4+ and CD8+ T cells 
that were mixed together for activation and 
transduction. The CD4+ and CD8+ CAR+ 
T-cell components were administered sepa-
rately at equal doses, which was expected to 
reduce the incidence and severity of cytokine 
release syndrome and neurological events.1,6

Data from the phase 1 portion of the study 
showed that among 22 patients with heavily 
pretreated relapsed or refractory CLL, the 
ORR was 82%, including complete responses
or complete responses with incomplete 
hematologic recovery (CR/CRi) in 46% and 
partial responses (PRs) in 36%. Sixty-eight 
percent of patients had a rapid response 
within 30 days. Seven patients completed 
the 24-month study, and all of these patients 
maintained their response. Additionally, 
there was a high rate of undetectable MRD 
in this group: 75% (blood) and 65% of patients 
(marrow). The median PFS was 18 months 
(95% CI, 3.0-not reached).6

Gribben noted that the response and PFS 
were better than historically seen with CAR 
T-cell therapy in CLL but there was still room 
for improvement. 

In a group of 19 patients from the trial who 
received ibrutinib through leukapheresis and 
for at least 90 days after infusion of liso-cel, 
18 patients responded to treatment and within 
30 days of liso-cel treatment. CRs/CRis were 
observed in 63% and PRs in 32%. Sixteen 
patients maintained their response, or the 
response improved, for more than 6 months. 
Undetectable MRD was achieved in the blood in 
89% of patients and in the bone marrow in 79%.7

Considering New 
Forms of CAR Therapy
Gribben said that using natural killer (NK) 
cells instead of T cells for CAR therapy could 
allow for an allogeneic, off-the-shelf product, 
which would result in a potentially lower cost. 
Additionally, there is a chance for lower or no 
risk of graft-vs-host disease with this approach.   

No CAR-NK therapies have been approved 
for use in any hematologic malignancy, and 
they are still relatively early on in develop-
ment. A phase 1/2 trial (NCT03056339) of 

an anti-CD19 CAR-NK therapy is ongoing 
for patients with B-cell lymphoid malignan-
cies. Data from 11 evaluable patients treated 
in the study showed that patients received 
HLA-mismatched cord blood–derived NK cells 
that were transduced with retroviral vectors, 
expanded, and then infused at 1 of 3 different 
dose levels. Eight patients (73%) responded to 
the CAR-NK therapy, with CRs in 7 (64%).8

However, Gribben noted that with further 
follow-up and in a slightly larger group of 
patients (n = 35), the response rate was lower 
at 49%, with CRs in 34%,1 “suggesting that 
there’s still work to do in terms of really 
maximizing the capacity of these [CAR-NK] 
T cells to engender durable responses in 
more [patients with] CLL,” Gribben said. 

Another emerging CAR NK therapy is 
FT596, a multiantigen targeted, off-the-
shelf, induced pluripotent stem cell–derived 
CD19-directed therapy. In results from a 
phase 1 study (NCT04245722) of the CAR-
NK therapy, 13 of 20 patients with relapsed/
refractory B-cell lymphomas responded to 
treatment with at least 90 million FT596 
cells, and 10 of the 13 responders remained 
in response at the time of data cutoff.9

Looking at the Future Role of CAR 
Therapies in CLL
Gribben referred to the debate in hematologic 
malignancies regarding the ideal placement 
of CAR T-cell therapy, especially in relation 
to stem cell transplant. In trials of patients 
with heavily pretreated, high-risk disease, 
“we are seeing good progression-free sur-
vival [with CD19-directed CAR T-cell ther-
apy],5-7 but of course it has to be compared 
[with] what we know happens in the setting 
of allogeneic stem cell transplant,” he said. 

He also suggested that there could also be 
a role for emerging bispecifi c antibodies for 
this patient population, such as the use of 
epcoritamab, a CD3 and CD20 bispecifi c anti-
body. Preliminary results from the EPCORE 

CLL-1 trial (NCT04623541) showed responses 
for a heavily pretreated population of patients 
with high-risk CLL, which included 1 CR and 
3 PRs. Additionally, the safety profi le was man-
ageable with early cases of cytokine release 
syndrome that were able to be resolved.10

“This might be an approach we can think 
about in the future, and again thinking about 
where a bispecifi c antibody can fi t vs using a 
CAR T-cell [therapy],” Gribben said. TT
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“There’s still work 
to do in terms of really 
maximizing the capacity 
of these [CAR-NK] T cells 
to engender durable 
responses in more 
[patients with] CLL.” 

— J O H N  G .  G R I B B E N ,  M D ,  D S C ,  F R C P,  F M E D S C I
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TRODELVY attacks mTNBC with an antibody-drug conjugate (ADC) 
that binds to Trop-2.1

Based on preclinical data. May not correlate with clinical outcomes. 

For adult patients with unresectable locally advanced or 
metastatic triple-negative breast cancer (mTNBC) who have 
received 2 or more prior systemic therapies, at least one of 
them for metastatic disease 

For adult patients with unresectable locally advanced or 
metastatic triple-negative breast cancer (mTNBC) who have 
received 2 or more prior systemic therapies, at least one of 
them for metastatic disease 

A WAY IN
WITH TRODELVY

* TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY 
10 mg/kg as an intravenous infusion on Days 1 and 8 of a 21-day cycle (n=267) or physician's choice of single-agent chemotherapy (n=262), which 
included eribulin, vinorelbine, gemcitabine, or capecitabine. Patients were treated until disease progression or unacceptable toxicity. The e�  cacy 
analysis included Progression-Free Survival (PFS) in BM-neg patients (primary endpoint) by BICR based on RECIST 1.1 criteria, PFS for the full 
population (all patients with and without brain metastases), and Overall Survival (OS) vs single-agent chemotherapy.

 •  88% of the full population were BM-neg.1 Results in these patients were similar to those seen in the full population (all randomized patients).2

See exploratory � ndings for BM-positive population at TRODELVYHCP.com
 •  13% of patients in the TRODELVY group in the full population received only 1 prior line of systemic therapy in the metastatic setting (in addition 

to having disease recurrence or progression within 12 months of neoadjuvant /adjuvant systemic therapy). E�  cacy results for this subgroup of 
patients were consistent with those who had received at least 2 prior lines in the metastatic setting1

INDICATION
TRODELVY®(sacituzumab govitecan-hziy) is a Trop-2-directed antibody and 
topoisomerase inhibitor conjugate indicated for the treatment of adult patients 
with unresectable locally advanced or metastatic triple-negative breast cancer 
(mTNBC) who have received two or more prior systemic therapies, at least one 
of them for metastatic disease.

IMPORTANT SAFETY INFORMATION
BOXED WARNING: NEUTROPENIA AND DIARRHEA
•  Severe or life-threatening neutropenia may occur. Withhold TRODELVY 

for absolute neutrophil count below 1500/mm3 or neutropenic fever. 
Monitor blood cell counts periodically during treatment. Consider G-CSF 
for secondary prophylaxis. Initiate anti-infective treatment in patients 
with febrile neutropenia without delay.

•  Severe diarrhea may occur. Monitor patients with diarrhea and give � uid 
and electrolytes as needed. Administer atropine, if not contraindicated, 
for early diarrhea of any severity. At the onset of late diarrhea, evaluate 
for infectious causes and, if negative, promptly initiate loperamide. If 
severe diarrhea occurs, withhold TRODELVY until resolved to ≤Grade 1 
and reduce subsequent doses.

CONTRAINDICATIONS
• Severe hypersensitivity reaction to TRODELVY.

WARNINGS AND PRECAUTIONS
Neutropenia: Severe, life-threatening, or fatal neutropenia can occur and may 
require dose modi� cation. Neutropenia occurred in 61% of patients treated with 
TRODELVY. Grade 3-4 neutropenia occurred in 47% of patients. Febrile 
neutropenia occurred in 7%. Withhold TRODELVY for absolute neutrophil count 
below 1500/mm3 on Day 1 of any cycle or neutrophil count below 1000/mm3 on 
Day 8 of any cycle. Withhold TRODELVY for neutropenic fever. 
Diarrhea: Diarrhea occurred in 65% of all patients treated with TRODELVY. 
Grade 3-4 diarrhea occurred in 12% of patients. One patient had intestinal 
perforation following diarrhea. Neutropenic colitis occurred in 0.5% of patients. 
Withhold TRODELVY for Grade 3-4 diarrhea and resume when resolved to 
≤Grade 1. At onset, evaluate for infectious causes and if negative, promptly 
initiate loperamide, 4 mg initially followed by 2 mg with every episode of diarrhea 
for a maximum of 16 mg daily. Discontinue loperamide 12 hours after diarrhea 
resolves. Additional supportive measures (e.g., � uid and electrolyte substitution) 
may also be employed as clinically indicated. Patients who exhibit an excessive 
cholinergic response to treatment can receive appropriate premedication (e.g., 
atropine) for subsequent treatments.
Hypersensitivity and Infusion-Related Reactions: Serious hypersensitivity 
reactions including life-threatening anaphylactic reactions have occurred with 
TRODELVY. Severe signs and symptoms included cardiac arrest, hypotension, 
wheezing, angioedema, swelling, pneumonitis, and skin reactions. 
Hypersensitivity reactions within 24 hours of dosing occurred in 37% of patients. 
Grade 3-4 hypersensitivity occurred in 2% of patients. The incidence of 
hypersensitivity reactions leading to permanent discontinuation of TRODELVY 
was 0.3%. The incidence of anaphylactic reactions was 0.3%. Pre-infusion 
medication is recommended. Observe patients closely for hypersensitivity and 
infusion-related reactions during each infusion and for at least 30 minutes after 
completion of each infusion. Medication to treat such reactions, as well as 

emergency equipment, should be available for immediate use. Permanently 
discontinue TRODELVY for Grade 4 infusion-related reactions.
Nausea and Vomiting: Nausea occurred in 66% of all patients treated with 
TRODELVY and Grade 3 nausea occurred in 4% of these patients. Vomiting 
occurred in 39% of patients and Grade 3-4 vomiting occurred in 3% of these 
patients. Premedicate with a two or three drug combination regimen (e.g., 
dexamethasone with either a 5-HT3 receptor antagonist or an NK1 receptor 
antagonist as well as other drugs as indicated) for prevention of chemotherapy-
induced nausea and vomiting (CINV). Withhold TRODELVY doses for Grade 3 
nausea or Grade 3-4 vomiting and resume with additional supportive measures 
when resolved to Grade ≤1. Additional antiemetics and other supportive 
measures may also be employed as clinically indicated. All patients should be 
given take-home medications with clear instructions for prevention and 
treatment of nausea and vomiting.
Increased Risk of Adverse Reactions in Patients with Reduced UGT1A1 
Activity: Patients homozygous for the uridine diphosphate-glucuronosyl 
transferase 1A1 (UGT1A1)*28 allele are at increased risk for neutropenia, febrile 
neutropenia, and anemia and may be at increased risk for other adverse reactions 
with TRODELVY. The incidence of Grade 3-4 neutropenia was 67% in patients 
homozygous for the UGT1A1*28, 46% in patients heterozygous for the UGT1A1*28 
allele and 46% in patients homozygous for the wild-type allele. The incidence of 
Grade 3-4 anemia was 25% in patients homozygous for the UGT1A1*28 allele, 10% 
in patients heterozygous for the UGT1A1*28 allele, and 11% in patients homozygous 
for the wild-type allele. Closely monitor patients with known reduced UGT1A1 
activity for adverse reactions. Withhold or permanently discontinue TRODELVY 
based on clinical assessment of the onset, duration and severity of the observed 
adverse reactions in patients with evidence of acute early-onset or unusually severe 
adverse reactions, which may indicate reduced UGT1A1 function.
Embryo-Fetal Toxicity: Based on its mechanism of action, TRODELVY can cause 

teratogenicity and/or embryo-fetal lethality when administered to a pregnant 
woman. TRODELVY contains a genotoxic component, SN-38, and targets rapidly 
dividing cells. Advise pregnant women and females of reproductive potential of 
the potential risk to a fetus. Advise females of reproductive potential to use 
e� ective contraception during treatment with TRODELVY and for 6 months after 
the last dose. Advise male patients with female partners of reproductive 
potential to use e� ective contraception during treatment with TRODELVY and 
for 3 months after the last dose.

ADVERSE REACTIONS
In the ASCENT study (IMMU-132-05), the most common adverse reactions 
(incidence ≥25%) were fatigue, neutropenia, diarrhea, nausea, alopecia, anemia, 
constipation, vomiting, abdominal pain, and decreased appetite. The most 
frequent serious adverse reactions (SAR) (>1%) were neutropenia (7%), 
diarrhea (4%), and pneumonia (3%). SAR were reported in 27% of patients, and 
5% discontinued therapy due to adverse reactions. The most common Grade 3-4 
lab abnormalities (incidence ≥25%) in the ASCENT study were reduced 
neutrophils, leukocytes, and lymphocytes.

DRUG INTERACTIONS
UGT1A1 Inhibitors: Concomitant administration of TRODELVY with inhibitors of 
UGT1A1 may increase the incidence of adverse reactions due to potential increase in 
systemic exposure to SN-38. Avoid administering UGT1A1 inhibitors with TRODELVY.
UGT1A1 Inducers: Exposure to SN-38 may be substantially reduced in patients 
concomitantly receiving UGT1A1 enzyme inducers. Avoid administering UGT1A1 
inducers with TRODELVY.

GILEAD, TRODELVY, and the GILEAD and TRODELVY logos are trademarks of Gilead Sciences, Inc. 
©2021 Gilead Sciences, Inc. All rights reserved. 2021-US-TROT-00040 05/21
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2021. 2. Data on � le. Gilead Sciences, Inc. 2021.

BICR=blinded, independent, central review; CI=con� dence interval; HR=hazard ratio; OS=Overall Survival; PFS=Progression-Free Survival; RECIST=Response Evaluation Criteria in Solid Tumors.

TRODELVY IMPROVED 
SURVIVAL IN 2L+ mTNBC

In the phase 3 ASCENT trial*

Please see Brief Summary of full Prescribing Information, 
including BOXED WARNING, on the next page.

PROVEN SURVIVAL BENEFIT

12.1 months with TRODELVY (range: 10.7–14.0) (n=235) vs 
6.7 months with single-agent chemotherapy (range: 5.8–7.7) (n=233); 

95% CI, HR: 0.48 (0.38–0.59) P<.0001

5.6 months with TRODELVY (range: 4.3–6.3) (n=235) vs 
1.7 months with single-agent chemotherapy (range: 1.5–2.6) (n=233); 

95% CI, HR: 0.41 (0.32–0.52) P<.0001

In the full population1*
•  Median PFS was 4.8 months for TRODELVY (range: 4.1–5.8) (n=267) 

vs 1.7 months with single-agent chemotherapy (range: 1.5–2.5) (n=262); 
95% CI, HR: 0.43 (0.35–0.54) P<.0001

In the full population1*
•  Median OS was 11.8 months for TRODELVY (range: 10.5–13.8) (n=267) 

vs 6.9 months with single-agent chemotherapy (range: 5.9–7.6) (n=262); 
95% CI, HR: 0.51 (0.41–0.62) P<.0001

3X LONGER
MEDIAN PFS

than single-agent chemotherapy

1 YEAR
MEDIAN OS

* TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY * TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY 
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5.6 months with TRODELVY (range: 4.3–6.3) (n=235) vs 
1.7 months with single-agent chemotherapy (range: 1.5–2.6) (n=233); 

95% CI, HR: 0.41 (0.32–0.52) P<.0001

In the full population1*
•  Median PFS was 4.8 months for TRODELVY (range: 4.1–5.8) (n=267) 

vs 1.7 months with single-agent chemotherapy (range: 1.5–2.5) (n=262); 
95% CI, HR: 0.43 (0.35–0.54) P<.0001

In the full population1*
•  Median OS was 11.8 months for TRODELVY (range: 10.5–13.8) (n=267) 

vs 6.9 months with single-agent chemotherapy (range: 5.9–7.6) (n=262); 
95% CI, HR: 0.51 (0.41–0.62) P<.0001

3X LONGER
MEDIAN PFS

than single-agent chemotherapy

1 YEAR
MEDIAN OS

In brain metastases-negative 
(BM-neg) population2*

In BM-neg 
population2*



TRODELVY attacks mTNBC with an antibody-drug conjugate (ADC) 
that binds to Trop-2.1

Based on preclinical data. May not correlate with clinical outcomes. 

For adult patients with unresectable locally advanced or 
metastatic triple-negative breast cancer (mTNBC) who have 
received 2 or more prior systemic therapies, at least one of 
them for metastatic disease 

For adult patients with unresectable locally advanced or 
metastatic triple-negative breast cancer (mTNBC) who have 
received 2 or more prior systemic therapies, at least one of 
them for metastatic disease 

A WAY IN
WITH TRODELVY

* TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY 
10 mg/kg as an intravenous infusion on Days 1 and 8 of a 21-day cycle (n=267) or physician's choice of single-agent chemotherapy (n=262), which 
included eribulin, vinorelbine, gemcitabine, or capecitabine. Patients were treated until disease progression or unacceptable toxicity. The e�  cacy 
analysis included Progression-Free Survival (PFS) in BM-neg patients (primary endpoint) by BICR based on RECIST 1.1 criteria, PFS for the full 
population (all patients with and without brain metastases), and Overall Survival (OS) vs single-agent chemotherapy.

 •  88% of the full population were BM-neg.1 Results in these patients were similar to those seen in the full population (all randomized patients).2

See exploratory � ndings for BM-positive population at TRODELVYHCP.com
 •  13% of patients in the TRODELVY group in the full population received only 1 prior line of systemic therapy in the metastatic setting (in addition 

to having disease recurrence or progression within 12 months of neoadjuvant /adjuvant systemic therapy). E�  cacy results for this subgroup of 
patients were consistent with those who had received at least 2 prior lines in the metastatic setting1

INDICATION
TRODELVY®(sacituzumab govitecan-hziy) is a Trop-2-directed antibody and 
topoisomerase inhibitor conjugate indicated for the treatment of adult patients 
with unresectable locally advanced or metastatic triple-negative breast cancer 
(mTNBC) who have received two or more prior systemic therapies, at least one 
of them for metastatic disease.

IMPORTANT SAFETY INFORMATION
BOXED WARNING: NEUTROPENIA AND DIARRHEA
•  Severe or life-threatening neutropenia may occur. Withhold TRODELVY 

for absolute neutrophil count below 1500/mm3 or neutropenic fever. 
Monitor blood cell counts periodically during treatment. Consider G-CSF 
for secondary prophylaxis. Initiate anti-infective treatment in patients 
with febrile neutropenia without delay.

•  Severe diarrhea may occur. Monitor patients with diarrhea and give � uid 
and electrolytes as needed. Administer atropine, if not contraindicated, 
for early diarrhea of any severity. At the onset of late diarrhea, evaluate 
for infectious causes and, if negative, promptly initiate loperamide. If 
severe diarrhea occurs, withhold TRODELVY until resolved to ≤Grade 1 
and reduce subsequent doses.

CONTRAINDICATIONS
• Severe hypersensitivity reaction to TRODELVY.

WARNINGS AND PRECAUTIONS
Neutropenia: Severe, life-threatening, or fatal neutropenia can occur and may 
require dose modi� cation. Neutropenia occurred in 61% of patients treated with 
TRODELVY. Grade 3-4 neutropenia occurred in 47% of patients. Febrile 
neutropenia occurred in 7%. Withhold TRODELVY for absolute neutrophil count 
below 1500/mm3 on Day 1 of any cycle or neutrophil count below 1000/mm3 on 
Day 8 of any cycle. Withhold TRODELVY for neutropenic fever. 
Diarrhea: Diarrhea occurred in 65% of all patients treated with TRODELVY. 
Grade 3-4 diarrhea occurred in 12% of patients. One patient had intestinal 
perforation following diarrhea. Neutropenic colitis occurred in 0.5% of patients. 
Withhold TRODELVY for Grade 3-4 diarrhea and resume when resolved to 
≤Grade 1. At onset, evaluate for infectious causes and if negative, promptly 
initiate loperamide, 4 mg initially followed by 2 mg with every episode of diarrhea 
for a maximum of 16 mg daily. Discontinue loperamide 12 hours after diarrhea 
resolves. Additional supportive measures (e.g., � uid and electrolyte substitution) 
may also be employed as clinically indicated. Patients who exhibit an excessive 
cholinergic response to treatment can receive appropriate premedication (e.g., 
atropine) for subsequent treatments.
Hypersensitivity and Infusion-Related Reactions: Serious hypersensitivity 
reactions including life-threatening anaphylactic reactions have occurred with 
TRODELVY. Severe signs and symptoms included cardiac arrest, hypotension, 
wheezing, angioedema, swelling, pneumonitis, and skin reactions. 
Hypersensitivity reactions within 24 hours of dosing occurred in 37% of patients. 
Grade 3-4 hypersensitivity occurred in 2% of patients. The incidence of 
hypersensitivity reactions leading to permanent discontinuation of TRODELVY 
was 0.3%. The incidence of anaphylactic reactions was 0.3%. Pre-infusion 
medication is recommended. Observe patients closely for hypersensitivity and 
infusion-related reactions during each infusion and for at least 30 minutes after 
completion of each infusion. Medication to treat such reactions, as well as 

emergency equipment, should be available for immediate use. Permanently 
discontinue TRODELVY for Grade 4 infusion-related reactions.
Nausea and Vomiting: Nausea occurred in 66% of all patients treated with 
TRODELVY and Grade 3 nausea occurred in 4% of these patients. Vomiting 
occurred in 39% of patients and Grade 3-4 vomiting occurred in 3% of these 
patients. Premedicate with a two or three drug combination regimen (e.g., 
dexamethasone with either a 5-HT3 receptor antagonist or an NK1 receptor 
antagonist as well as other drugs as indicated) for prevention of chemotherapy-
induced nausea and vomiting (CINV). Withhold TRODELVY doses for Grade 3 
nausea or Grade 3-4 vomiting and resume with additional supportive measures 
when resolved to Grade ≤1. Additional antiemetics and other supportive 
measures may also be employed as clinically indicated. All patients should be 
given take-home medications with clear instructions for prevention and 
treatment of nausea and vomiting.
Increased Risk of Adverse Reactions in Patients with Reduced UGT1A1 
Activity: Patients homozygous for the uridine diphosphate-glucuronosyl 
transferase 1A1 (UGT1A1)*28 allele are at increased risk for neutropenia, febrile 
neutropenia, and anemia and may be at increased risk for other adverse reactions 
with TRODELVY. The incidence of Grade 3-4 neutropenia was 67% in patients 
homozygous for the UGT1A1*28, 46% in patients heterozygous for the UGT1A1*28 
allele and 46% in patients homozygous for the wild-type allele. The incidence of 
Grade 3-4 anemia was 25% in patients homozygous for the UGT1A1*28 allele, 10% 
in patients heterozygous for the UGT1A1*28 allele, and 11% in patients homozygous 
for the wild-type allele. Closely monitor patients with known reduced UGT1A1 
activity for adverse reactions. Withhold or permanently discontinue TRODELVY 
based on clinical assessment of the onset, duration and severity of the observed 
adverse reactions in patients with evidence of acute early-onset or unusually severe 
adverse reactions, which may indicate reduced UGT1A1 function.
Embryo-Fetal Toxicity: Based on its mechanism of action, TRODELVY can cause 

teratogenicity and/or embryo-fetal lethality when administered to a pregnant 
woman. TRODELVY contains a genotoxic component, SN-38, and targets rapidly 
dividing cells. Advise pregnant women and females of reproductive potential of 
the potential risk to a fetus. Advise females of reproductive potential to use 
e� ective contraception during treatment with TRODELVY and for 6 months after 
the last dose. Advise male patients with female partners of reproductive 
potential to use e� ective contraception during treatment with TRODELVY and 
for 3 months after the last dose.

ADVERSE REACTIONS
In the ASCENT study (IMMU-132-05), the most common adverse reactions 
(incidence ≥25%) were fatigue, neutropenia, diarrhea, nausea, alopecia, anemia, 
constipation, vomiting, abdominal pain, and decreased appetite. The most 
frequent serious adverse reactions (SAR) (>1%) were neutropenia (7%), 
diarrhea (4%), and pneumonia (3%). SAR were reported in 27% of patients, and 
5% discontinued therapy due to adverse reactions. The most common Grade 3-4 
lab abnormalities (incidence ≥25%) in the ASCENT study were reduced 
neutrophils, leukocytes, and lymphocytes.

DRUG INTERACTIONS
UGT1A1 Inhibitors: Concomitant administration of TRODELVY with inhibitors of 
UGT1A1 may increase the incidence of adverse reactions due to potential increase in 
systemic exposure to SN-38. Avoid administering UGT1A1 inhibitors with TRODELVY.
UGT1A1 Inducers: Exposure to SN-38 may be substantially reduced in patients 
concomitantly receiving UGT1A1 enzyme inducers. Avoid administering UGT1A1 
inducers with TRODELVY.

GILEAD, TRODELVY, and the GILEAD and TRODELVY logos are trademarks of Gilead Sciences, Inc. 
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TRODELVY IMPROVED 
SURVIVAL IN 2L+ mTNBC

In the phase 3 ASCENT trial*

Please see Brief Summary of full Prescribing Information, 
including BOXED WARNING, on the next page.

PROVEN SURVIVAL BENEFIT

12.1 months with TRODELVY (range: 10.7–14.0) (n=235) vs 
6.7 months with single-agent chemotherapy (range: 5.8–7.7) (n=233); 

95% CI, HR: 0.48 (0.38–0.59) P<.0001

5.6 months with TRODELVY (range: 4.3–6.3) (n=235) vs 
1.7 months with single-agent chemotherapy (range: 1.5–2.6) (n=233); 

95% CI, HR: 0.41 (0.32–0.52) P<.0001

In the full population1*
•  Median PFS was 4.8 months for TRODELVY (range: 4.1–5.8) (n=267) 

vs 1.7 months with single-agent chemotherapy (range: 1.5–2.5) (n=262); 
95% CI, HR: 0.43 (0.35–0.54) P<.0001

In the full population1*
•  Median OS was 11.8 months for TRODELVY (range: 10.5–13.8) (n=267) 

vs 6.9 months with single-agent chemotherapy (range: 5.9–7.6) (n=262); 
95% CI, HR: 0.51 (0.41–0.62) P<.0001

3X LONGER
MEDIAN PFS

than single-agent chemotherapy

1 YEAR
MEDIAN OS

* TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY * TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY 
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TRODELVY® (sacituzumab govitecan-hziy) for injection, for intravenous use
Brief Summary of full Prescribing Information. See full Prescribing Information. Rx Only.
WARNING: NEUTROPENIA AND DIARRHEA
• Severe or life-threatening neutropenia may occur. Withhold TRODELVY for absolute neutrophil count below 

1500/mm3 or neutropenic fever. Monitor blood cell counts periodically during treatment. Consider G-CSF for 
secondary prophylaxis. Initiate anti-infective treatment in patients with febrile neutropenia without delay.

• Severe diarrhea may occur. Monitor patients with diarrhea and give fluid and electrolytes as needed. Administer 
atropine, if not contraindicated, for early diarrhea of any severity. At the onset of late diarrhea, evaluate for 
infectious causes and, if negative, promptly initiate loperamide. If severe diarrhea occurs, withhold TRODELVY 
until resolved to ≤ Grade 1 and reduce subsequent doses.

[See Warnings and Precautions and Dosage and Administration]
INDICATIONS AND USAGE
Also see Clinical Studies
TRODELVY (sacituzumab govitecan-hziy) is a Trop-2-directed antibody and topoisomerase inhibitor conjugate indicated for the 
treatment of adult patients with:
• Unresectable locally advanced or metastatic triple-negative breast cancer (mTNBC) who have received two or more prior 

systemic therapies, at least one of them for metastatic disease.
• Locally advanced or metastatic urothelial cancer (mUC) who have previously received a platinum-containing chemotherapy and 

either programmed death receptor-1 (PD-1) or programmed death-ligand 1 (PD-L1) inhibitor. This indication is approved under 
accelerated approval based on tumor response rate and duration of response. Continued approval for this indication may be 
contingent upon verification and description of clinical benefit in a confirmatory trial.

DOSAGE AND ADMINISTRATION
Also see Warnings and Precautions
Do NOT substitute TRODELVY for or use with other drugs containing irinotecan or its active metabolite SN-38.
The recommended dose of TRODELVY is 10 mg/kg administered as an intravenous infusion once weekly on Days 1 and 8 of The recommended dose of TRODELVY is 10 mg/kg administered as an intravenous infusion once weekly on Days 1 and 8 of The recommended dose of TRODELVY
21-day treatment cycles. Continue treatment until disease progression or unacceptable toxicity. Do not administer TRODELVY at doses 
greater than 10 mg/kg. Administer TRODELVY as an intravenous infusion only. Do not administer as an intravenous push or bolus.
• First infusion: Administer infusion over 3 hours. Observe patients during the infusion and for at least 30 minutes following the 

initial dose, for signs or symptoms of infusion-related reactions.
• Subsequent infusionsSubsequent infusions: Administer infusion over 1 to 2 hours if prior infusions were tolerated. Observe patients during the 

infusion and for at least 30 minutes after infusion.
• Premedication: Prior to each dose of TRODELVY, premedication for prevention of infusion reactions and prevention of 

chemotherapy-induced nausea and vomiting (CINV) is recommended. Premedicate with antipyretics, H1 and H2 blockers prior 
to infusion, and corticosteroids may be used for patients who had prior infusion reactions. Premedicate with a two or three drug 
combination regimen (e.g., dexamethasone with either a 5-HT3 receptor antagonist or an NK1 receptor antagonist, as well as 
other drugs as indicated).

Dose Modifications for Infusion-related Reactions: Slow or interrupt the infusion rate of TRODELVY if the patient develops 
an infusion-related reaction. Permanently discontinue TRODELVY for life-threatening infusion-related reactions.
Dose Modifications for Adverse Reactions: Withhold or discontinue TRODELVY to manage adverse reactions as described 
below. Do not re-escalate the TRODELVY dose after a dose reduction for adverse reactions has been made. 
Severe NeutropeniaSevere Neutropenia, defined as Grade 4 neutropenia ≥7 days, OR Grade 3 febrile neutropenia (absolute neutrophil count or ANC 
<1000/mm3 and fever ≥38.5°C), OR at time of scheduled treatment, Grade 3-4 neutropenia which delays dosing by 2 or 3 weeks 
for recovery to ≤ Grade 1:
• At first occurrence, 25% dose reduction and administer granulocyte-colony stimulating factor (G-CSF). At second occurrence, 

50% dose reduction. At third occurrence, discontinue TRODELVY.
• At time of scheduled treatment, if Grade 3-4 neutropenia occurs which delays dosing beyond 3 weeks for recovery to ≤Grade 1, 

discontinue TRODELVY at first occurrence.
Severe Non-Neutropenic ToxicitySevere Non-Neutropenic Toxicity, defined as Grade 4 non-hematologic toxicity of any duration, OR any Grade 3-4 nausea, Severe Non-Neutropenic Toxicity, defined as Grade 4 non-hematologic toxicity of any duration, OR any Grade 3-4 nausea, Severe Non-Neutropenic Toxicity
vomiting or diarrhea due to treatment that is not controlled with antiemetics and anti-diarrheal agents, OR other Grade 3-4 
non-hematologic toxicity persisting >48 hours despite optimal medical management, OR at time of scheduled treatment, Grade 
3-4 non-neutropenic hematologic or non-hematologic toxicity, which delays dose by 2 or 3 weeks for recovery to ≤Grade 1:
• At first occurrence, 25% dose reduction. At second occurrence, 50% dose reduction. At third occurrence, discontinue TRODELVY.
• In the event of Grade 3-4 non-neutropenic hematologic or non-hematologic toxicity, which does not recover to ≤Grade 1 within 

3 weeks, discontinue TRODELVY at first occurrence.
CONTRAINDICATIONS
Also see Warnings and Precautions
TRODELVY is contraindicated in patients who have experienced a severe hypersensitivity reaction to TRODELVY.
WARNINGS AND PRECAUTIONS
Also see BOXED WARNING, Dosage and Administration, Contraindications, Clinical Pharmacology, Nonclinical 
Toxicology, and Use in Specific Populations and Use in Specific Populations and
Neutropenia: Severe, life-threatening, or fatal neutropenia can occur in patients treated with TRODELVY. Neutropenia occurred 
in 61% of patients treated with TRODELVY. Grade 3-4 neutropenia occurred in 47% of patients. Febrile neutropenia occurred in 
7% of patients. Withhold TRODELVY for ANC below 1500/mm3 on Day 1 of any cycle or neutrophil count below 1000/mm3 on Day 
8 of any cycle. Withhold TRODELVY for neutropenic fever. Dose modifications may be required due to neutropenia.
Diarrhea: TRODELVY can cause severe diarrhea. Diarrhea occurred in 65% of all patients treated with TRODELVY. Grade 3-4 
diarrhea occurred in 12% of all patients treated with TRODELVY. One patient had intestinal perforation following diarrhea. 
Neutropenic colitis occurred in 0.5% of patients. Withhold TRODELVY for Grade 3-4 diarrhea at the time of scheduled treatment 
administration and resume when resolved to ≤ Grade 1. At the onset of diarrhea, evaluate for infectious causes and if negative, 
promptly initiate loperamide, 4 mg initially followed by 2 mg with every episode of diarrhea for a maximum of 16 mg daily. 
Discontinue loperamide 12 hours after diarrhea resolves. Additional supportive measures (e.g., fluid and electrolyte substitution) 
may also be employed as clinically indicated. Patients who exhibit an excessive cholinergic response to treatment with TRODELVY 
(e.g., abdominal cramping, diarrhea, salivation, etc.) can receive appropriate premedication (e.g., atropine) for subsequent 
treatments.
Hypersensitivity and Infusion-Related Reactions: Serious hypersensitivity reactions including life-threatening anaphylactic 
reactions have occurred with TRODELVY treatment. Severe signs and symptoms included cardiac arrest, hypotension, wheezing, 
angioedema, swelling, pneumonitis, and skin reactions. Hypersensitivity reactions within 24 hours of dosing occurred in 37% of 
patients treated with TRODELVY. Grade 3-4 hypersensitivity occurred in 2% of patients. The incidence of hypersensitivity reactions 
leading to permanent discontinuation of TRODELVY was 0.3%. The incidence of anaphylactic reactions was 0.3%. Premedication 
for infusion reactions in patients receiving TRODELVY is recommended. Have medications and emergency equipment to treat 
infusion-related reactions, including anaphylaxis, available for immediate use when administering TRODELVY. Closely monitor 
patients for hypersensitivity and infusion-related reactions during each infusion and for at least 30 minutes after completion of 
each infusion. Permanently discontinue TRODELVY for Grade 4 infusion-related reactions.
Nausea and Vomiting: TRODELVY is emetogenic. Nausea occurred in 66% of all patients treated with TRODELVY. Grade 3 nausea 
occurred in 4% of patients. Vomiting occurred in 39% of patients. Grade 3-4 vomiting occurred in 3% of these patients. 
Premedicate with a two or three drug combination regimen (e.g., dexamethasone with either a 5-HT3 receptor antagonist or an 
NK1 receptor antagonist as well as other drugs as indicated) for prevention of CINV. Withhold TRODELVY doses for Grade 3 nausea 
or Grade 3-4 vomiting and resume with additional supportive measures when resolved to ≤Grade1. Additional antiemetics and 
other supportive measures may also be employed as clinically indicated. All patients should be given take-home medications 
with clear instructions for prevention and treatment of nausea and vomiting.

Increased Risk of Adverse Reactions in Patients with Reduced UGT1A1 Activity: Patients homozygous for the uridine 
diphosphate-glucuronosyl transferase 1A1 (UGT1A1)*28 allele are at increased risk for neutropenia, febrile neutropenia, and 
anemia and may be at increased risk for other adverse reactions with TRODELVY. The incidence of neutropenia and anemia was 
analyzed in 701 patients who received TRODELVY and had UGT1A1 genotype results. The incidence of Grade 3-4 neutropenia was 
67% in patients homozygous for the UGT1A1*28 (n=87), 46% in patients heterozygous for the UGT1A1*28 allele (n=301), and 
46% in patients homozygous for the wild-type allele (n=313). The incidence of Grade 3-4 anemia was 25% in patients 
homozygous for the UGT1A1*28 allele, 10% in patients heterozygous for the UGT1A1*28 allele, and 11% in patients homozygous 
for the wild-type allele. Closely monitor patients with known reduced UGT1A1 activity for adverse reactions. Withhold or 
permanently discontinue TRODELVY based on onset, duration, and severity of the observed adverse reactions in patients with 
evidence of acute early-onset or unusually severe adverse reactions, which may indicate reduced UGT1A1 enzyme activity.
Embryo-Fetal Toxicity: Based on its mechanism of action, TRODELVY can cause teratogenicity and/or embryo-fetal lethality 
when administered to a pregnant woman. TRODELVY contains a genotoxic component, SN-38, and targets rapidly dividing cells. 
Advise pregnant women and females of reproductive potential of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with TRODELVY and for 6 months after the last dose. Advise male 
patients with female partners of reproductive potential to use effective contraception during treatment with TRODELVY and for 3 
months after the last dose.
ADVERSE REACTIONS
Also see BOXED WARNING, Warnings and Precautions, and Clinical Studies
The pooled safety population described in the Warnings and Precautions section reflect exposure to TRODELVY as a single 
agent in 795 patients from three studies, IMMU-132-01, IMMU-132-05 and IMMU-132-06 which included 366 patients with 
mTNBC who had received prior systemic chemotherapy for advanced disease and 180 patients with mUC. Among the 795 patients 
treated with TRODELVY, the median duration of treatment was 4.1 months (range: 0 to 59 months). The most common (≥ 25%) 
adverse reactions were nausea (66%), diarrhea (65%), fatigue (62%), neutropenia (61%), alopecia (45%), anemia (42%), 
vomiting (39%), constipation (37%), decreased appetite (34%), rash (32%) and abdominal pain (28%).
Metastatic Triple-Negative Breast Cancer
The safety of TRODELVY was evaluated in a randomized, active-controlled, open-label trial (ASCENT, IMMU-132-05) in patients 
with mTNBC who had previously received a taxane and at least two prior therapies. Patients were randomized (1:1) to receive 
either TRODELVY (n=258) or single agent chemotherapy (n=224) and were treated until disease progression or unacceptable 
toxicity. For patients treated with TRODELVY, the median duration of treatment was 4.4 months (range: 0 to 23 months). Serious 
adverse reactions occurred in 27% of patients, and those in > 1% included neutropenia (7%), diarrhea (4%), and pneumonia 
(3%). Fatal adverse reactions occurred in 1.2% of patients, including respiratory failure (0.8%) and pneumonia (0.4%). TRODELVY 
was permanently discontinued for adverse reactions in 5% of patients. These adverse reactions (≥1%) were pneumonia (1%) 
and fatigue (1%). The most frequent (≥5%) adverse reactions leading to a treatment interruption in 63% of patients were 
neutropenia (47%), diarrhea (5%), respiratory infection (5%), and leukopenia (5%). The most frequent (>4%) adverse reactions 
leading to a dose reduction in 22% of patients were neutropenia (11%) and diarrhea (5%). G-CSF was used in 44% of patients 
who received TRODELVY. The most common adverse reactions (≥25%) were fatigue, neutropenia, diarrhea, nausea, alopecia, 
anemia, constipation, vomiting, abdominal pain, and decreased appetite. The most common Grade 3-4 lab abnormalities 
(≥25%) were decreased neutrophils (49%), decreased leukocytes (41%), and decreased lymphocytes (31%).
Locally Advanced or Metastatic Urothelial Cancer
The safety of TRODELVY was evaluated in a single-arm, open-label study (TROPHY, IMMU-132-06) in patients (n=113) with mUC 
who had received previous platinum-based and anti-PD-1/PD-L1 therapy. Serious adverse reactions occurred in 44% of patients, 
and those in >1% included infection (18%), neutropenia (12%, including febrile neutropenia in 10%), acute kidney injury (6%), 
urinary tract infection (6%), sepsis or bacteremia (5%), diarrhea (4%), anemia, venous thromboembolism, and small intestinal 
obstruction (3% each), pneumonia, abdominal pain, pyrexia, and thrombocytopenia (2% each). Fatal adverse reactions occurred 
in 3.6% of patients, including sepsis, respiratory failure, epistaxis, and completed suicide. TRODELVY was permanently 
discontinued for adverse reactions in 10% of patients. The most frequent of these adverse reactions was neutropenia (4%, 
including febrile neutropenia in 2%). The most common adverse reactions leading to dose interruption in 52% of patients were 
neutropenia (27%, including febrile neutropenia in 2%), infection (12%), and acute kidney injury (8%). The most common 
(>4%) adverse reactions leading to a dose reduction in 42% of patients were neutropenia (13%, including febrile neutropenia in 
3%), diarrhea (11%), fatigue (8%), and infection (4%). G-CSF was used in 47% of patients who received TRODELVY. The most 
common adverse reactions (incidence ≥25%) were diarrhea, fatigue, neutropenia, nausea, any infection, alopecia, anemia, 
decreased appetite, constipation, vomiting, rash, and abdominal pain. The most common Grade 3-4 lab abnormalities (≥25%) 
were decreased neutrophils (43%), decreased leukocytes (38%), and decreased lymphocytes (35%). Other clinically significant 
adverse reactions (≤15%) include: peripheral neuropathy (12%), sepsis or bacteremia (9%), and pneumonia (4%).
DRUG INTERACTIONS
Also see Warnings and Precautions and Clinical Pharmacology and Clinical Pharmacology and
UGT1A1 Inhibitors: Concomitant administration of TRODELVY with inhibitors of UGT1A1 may increase the incidence of adverse 
reactions due to potential increase in systemic exposure to SN-38. Avoid administering UGT1A1 inhibitors with TRODELVY.
UGT1A1 Inducers: Exposure to SN-38 may be substantially reduced in patients concomitantly receiving UGT1A1 enzyme 
inducers. Avoid administering UGT1A1 inducers with TRODELVY.
USE IN SPECIFIC POPULATIONS:
Also see Warnings and Precautions, Clinical Pharmacology, and Nonclinical Toxicology and Nonclinical Toxicology and
Pregnancy: TRODELVY can cause teratogenicity and/or embryo-fetal lethality when administered to a pregnant woman. There 
are no available data in pregnant women to inform the drug-associated risk. Advise pregnant women and females of 
reproductive potential of the potential risk to a fetus.
Lactation: There is no information regarding the presence of sacituzumab govitecan-hziy or SN-38 in human milk, the effects on 
the breastfed child, or the effects on milk production. Because of the potential for serious adverse reactions in a breastfed child, 
advise women not to breastfeed during treatment and for 1 month after the last dose of TRODELVY.
Females and Males of Reproductive Potential: Verify the pregnancy status of females of reproductive potential prior to 
initiation. TRODELVY can cause fetal harm when administered to a pregnant woman. Advise females of reproductive potential to 
use effective contraception during treatment with TRODELVY and for 6 months after the last dose.
Males: Advise male patients with female partners of reproductive potential to use effective contraception during treatment with 
TRODELVY and for 3 months after the last dose.
InfertilityInfertility: Based on findings in animals, TRODELVY may impair fertility in females of reproductive potential.
Pediatric Use: Safety and effectiveness of TRODELVY have not been established in pediatric patients.
Geriatric Use: Of the patients who received TRODELVY, 264/795 (33%) of all patients were ≥ 65 years old, and 11% were ≥75 
years old. No overall differences in safety and effectiveness were observed between these patients and younger patients.
Hepatic Impairment: No adjustment to the starting dose is required when administering TRODELVY to patients with mild 
hepatic impairment (bilirubin ≤ 1.5 ULN and AST/ALT < 3 ULN). The safety of TRODELVY in patients with moderate or severe 
hepatic impairment has not been established, and no recommendations can be made for the starting dose in these patients.
See PATIENT COUNSELING INFORMATION and FDA-approved patient labeling.

TRODELVY, the TRODELVY logo, GILEAD and the GILEAD logo are trademarks of Gilead Sciences, Inc.  ©2021 Gilead Sciences, Inc. All rights reserved. 2021-US-TROT-00040 05/21
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CARCIK-CD19 Protocol Provides 
Lymphodepleted Patients Access to 
CAR T-cell Treatment in B-ALL
B y  T o n y  B e r b e r a b e ,  M P H
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CHIMERIC ANTIGEN RECEPTOR 
(CAR) T cells manufactured using 
the Sleeping Beauty transposon in 

donor-derived cells that were differentiated 
toward the cytokine-induced killer (CIK) cell 
protocol (CARCIK-CD19) induced a sustained 
response with minimal toxicities in patients 
with B-cell acute lymphoblastic leukemia 
(B-ALL). Findings from the phase 1/2a study 
(NCT03389035) were presented at the 4th 
European CAR T-Cell Meeting organized by 
the European Bone Marrow Transplant and 
European Hematology Association.

Thirty-two patients who relapsed after 
hematopoietic stem cell transplant (HSCT) 
were screened from January 2018 to Septem-
ber 2021. Investigators enrolled 26 (6 chil-
dren and 20 adults) patients in the trial and 
infused 21 (4 children and 17 adults). Of the 
21 patients who were infused, CARCIK-CD19 
were obtained by HLA-identical sibling (n = 6; 
29%), matched unrelated (n = 7; 33%), and 
haploidentical donors (n = 8; 38%). 

Three patients (14%) received the fi rst 
dose level of 1 × 106 CARCIK-CD19 cells/kg, 
3 (14%) received the second dose at 3 × 106, and 
3 (14%) patients received the third dose of 
7.5 × 106. Twelve patients (57%) received the 
fourth and last planned dose of 15 × 106 cells/
kg. No dose-limiting toxicities were observed.

The primary objective of the study was to 
defi ne the maximum tolerated dose and to deter-
mine safety and feasibility. Secondary objec-
tives were to assess the complete response rate, 
CARCIK-CD19 kinetics, and antitumor activity.

In the study, anti-leukemic activity was 
observed in heavily pretreated patients 
with advanced-stage disease. The median
age among the infused patients was 
36 years (range, 1-62) and the majority (52%) 
were female. At baseline, the Karnofsky 
performance status was 90 to 100 for 61% of 
patients and 60 to 80 for 38%. The median 
number of prior therapies was 4 (range, 
1-7), with 33% of patients treated with prior 
inotuzumab ozogamicin (Besponsa) and 33% 
treated with prior blinatumomab (Blincyto).

At enrollment, investigators reported that 
the percentage of blasts in the bone marrow 
was 60% (median, 5%-100%). Post lymphode-
pletion (n = 20), the bone marrow blast rate 
was 11% (median, 0%-95%).

“Eleven out of 15 patients [73%] who 
received the highest doses achieved a 
complete response at day 28,” lead author 
Chiara F. Magnani, PhD, Department of 
Pediatrics, Tettamanti Research Center, Uni-
versity of Milano-Bicocca, Monza, Italy, said 
during a presentation of the data. “Donor 
type did not infl uence the achievement 
of a complete response 28 days post infu-
sion,” Magnani added.

At a median follow-up of 2.05 years, inves-
tigators reported that the 6-month overall 
survival (OS) rate was 73% and the OS rate at 
1 year was 48% in patients treated with the 
highest dose of the CAR T-cell therapy. Fur-
ther, 8 of 11 patients were minimal residual 
disease (MRD) negative. For patients treated 
with the low dose, the OS was 16% at 1 year. 

Among patients who achieved a complete 
response, 2 children underwent a second 
allogeneic HSCT, whereas adult patients 
received no further anti-leukemic treat-
ment. Expansion of CARCIK-CD19 cells was 
achieved in most patients, with those cells 
measurable for up to 22 months.

Magnani reported an acceptable safety 
profi le with the protocol with 4 patients 
receiving tocilizumab (Actemra). Cytokine 
release syndrome (CRS) was observed in 
6 patients; 3 patients (14%) had grade 1 and 
3 patients (14%) had grade 2 severity. There 
were no CRS events greater than grade 3. 
Two patients experienced grade 3 immune 
effector cell-associated neurotoxicity syn-
drome (ICANS). Although 9 of 21 patients had 
experienced acute or chronic graft-vs-host 
disease (GVHD) after the initial HSCT, sec-
ondary GVHD was not observed in patients 
who received CARCIK-CD19. Magnani noted 
that 8 of 16 patients experienced persistent 
cytopenia at month 3.

Magnani noted that a phase 2 study in 
relapsed/refractory B-ALL in patients with 
greater than 1% MRD was launched in 
October 2021. This study is evaluating the 
possibility of a second infusion with the 
CARCIK-CD19 protocol. TT
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Magnani CF, Gaipa G, Lussana F, et al. Sleeping beauty-engineered 

CARCIK-CD19 in B-ALL patients. Presented at: 4th European CAR 

T-Cell Meeting; February 10-12, 2022; virtual. Accessed February 10, 

2022. https://bit.ly/3HY3vRz
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ARI-0001, A CD19-DIRECTED chime-
ric antigen receptor (CAR) T-cell ther-
apy, is feasible, safe, and effi cacious 

in patients with relapsed or refractory (R/R) 
high-risk chronic lymphocytic leukemia 
(CLL) and Richter transformation, according 
to analysis results presented at the EBMT-
EHA 4th European CAR T-Cell Meeting.

The analysis looked at 9 patients treated 
on the CART19-BE-01 trial (NCT03144583) or 
through a compassionate use program. Seven 
patients responded by International Workshop 
on CLL criteria, including complete responses 
in 6 patients. One patient had a response last-
ing more than 51 months. All 6 patients with 
Richter transformation responded. 

Measurable residual disease–negative com-
plete response was documented in the periph-
eral blood and bone marrow of all patients 
analyzed. At a median follow-up of 5.6 months 
(range, 1.2-45.3), 2 patients with Richter 
transformation experienced a CD19-negative 
relapse in their lymph nodes 2.1 months and 
3 months after cell infusion, respectively. The 
2-year overall survival rate was 62.5% (95% 
CI, 32%-100%) from the ARI-0001 cell infu-
sion and 51.4% (95% CI, 24%-100%) overall.

ARI-0001 is constructed of an anti-
CD19 single-chain variable fragment with 
a CD8 hinge and 2 signaling domains: 
4-1BB and CD3z. 

Before their ARI-0001 cell infusion, 
patients were given 90 mg/m2 fl udarabine 
each day plus 900 mg/m2 of cyclophospha-
mide on days 6, 5, and 4. This was then 
followed by a dose of 1 × 106 CAR T-cells/kg 
for patients with CLL. Patients with Richter 
transformation were given a dose of 5 × 106 

CAR T-cells/kg as a single infusion on day 
0 or split up by 10%, 30%, and 60% on 3 days 
separated by 24 hours each. 

Successful CAR T-cell production was 
achieved in all 11 patients who underwent 
apheresis and cell production but were still 
alive at the time of infusion. However, infu-
sion is still pending for 2 patients. 

Of the 9 evaluable patients, the median age 
was 58 years (range, 47-74) and 33% were 
female. Patients had received a median of 
5 prior lines of therapy (range, 2-9), includ-
ing ibrutinib (Imbruvica) in 100%, veneto-
clax (Venclexta) in 55%, R-CHOP (rituximab, 
cyclophosphamide, doxorubicin, vincristine, 

and prednisone) in 55%, and allogeneic stem 
cell transplant in 22%. Six of the patients 
had Richter transformation and 8 had extra-
medullary disease. Six patients had high- to 
very high-risk CLL, with 6 having TP53
alterations and 3 having complex karyotype.

All of the infused patients experienced abso-
lute B-cell aplasia (ABCA), with active ABCA 
ongoing up to 4.2 years. Median peak ARI-
0001 cell expansion reached 5.7 copies/ng.
Measurable CAR T cells were seen as 
far as 2.5 years. 

The observed rate of cytokine release syn-
drome (CRS) in the 9 patients was 89% with a 
grade 3 or higher CRS rate of 11%. The median
time to CRS was 1 day (range, 0-3) and the 
median duration of CRS was 5 days (range, 
1-17). Four patients required tocilizumab 
(Actemra) and 2 required steroids for CRS. 

“Regarding specifi c toxicities, almost 90% 
of patients didn’t [experience] any major grade 
of CRS, but [there] were mild [cases of] CRS 
of grade 1 to 2,” Valentín Ortiz-Maldonado,
MD, of the Department of Hematology at the 
Hospital Clínic de Barcelona, Spain, said 
during his presentation. “On the other hand, 
there [were] no cases of ICANS [immune 
effector cell-associated neurotoxicity syn-
drome] or related mortality.”

Three patients died during the trial, with 
1 patient having died from their disease 
while waiting for infusion that was delayed 

due to the COVID-19 pandemic. One patient 
who responded to the treatment with stable 
disease progressed to diffuse large B-cell 
lymphoma and died after a CD19 relapse 
in 7 months, and another who had a partial 
response to treatment later progressed to 
plasmablastic lymphoma and died after 
3.7 months. The patient with the highest 
CRS grade of 3 was alive and free of disease 
4.2 months after treatment, and the lon-
gest outcome was 45.4 months. Seven 
patients continued to be followed at the time 
of data cutoff. 

Comparatively, Ortiz-Maldonado said that 
complete response rates for patients with 
R/R CLL treated with CD19-directed CAR 
T cells were between 19% and 45%. Overall 
response rates were between 19% and 82%. 

“[In conclusion, our data seem] to be in line 
with other outcomes from academic or industry 
teams for a small cohort of [patients with] CLL. 
Our long tails [of the survival curves] have 
been able to show long-term remission in CLL, 
and further research in standalone therapy [is 
warranted],” Ortiz-Maldonado concluded. TT
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Ortiz-Maldonado V, Frigola G, Español-Rego M, et al. ARI-0001 

CART19 cells in patients with relapsed/refractory chronic lymphocytic

leukaemia and Richter’s transformation. Presented at: EMBT-EHA 

4th European CAR T-Cell Meeting; February 10-12, 2022; virtual. 
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ARI-0001 CAR T-Cell Treatment Shows Promise 
in R/R CLL, Small Study Shows 
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Focusing on ADCs, Immodulators 
in Cervical and Endometrial Cancers
B y  T o n y  B e r b e r a b e ,  M P H

13th  ANNUAL OVARIAN AND OTHER GYNECOLOGIC MALIGNANCIES
Vir tual

May 14,  2022
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Ursula A. Matulonis, MD
Professor of Medicine
Harvard Medical School 
Chief
Division of Gynecologic Oncology
Brock-Wilson Family Chair 
Dana-Farber Cancer Institute
Boston, MA

Malignancies™ conference scheduled for May 14, 
2022.1 The virtual conference allows for greater
international involvement as faculty, presenters, 
and attendees will learn about key clinical topics 
in cervical, ovarian, and endometrial malignancies. 

The presentations are stratifi ed by disease set-
ting, said Ursula A. Matulonis, MD, cochair of this 
year’s conference, during an interview with Targeted
Therapies in Oncology™. Presentations that focus 
on cervical cancer will kick off the meeting, with 
cochair Bradley J. Monk, MD, professor, clinical 
scholar track at the University of Arizona College of 
Medicine and medical director, gynecologic oncology
research at US Oncology, addressing the role of bio-
markers for immunotherapy in cervical cancer. 

Targeted Antibodies
“We devote a signifi cant portion of presentations 
on targeted antibodies and immunomodulating 
agents,” said Matulonis, professor of medicine, 
Harvard Medical School and chief, Division of 
Gynecologic Oncology and the Brock-Wilson 
Family Chair at Dana-Farber Cancer Institute, 
both in Boston, Massachusetts.

Robert L. Coleman, MD, FACOG, FACS, cochair 
of the conference and chief scientifi c offi cer for US 
Oncology Research, will address antibody-drug 
conjugates (ADCs) in the cervical cancer setting 
and will touch on tisotumab vedotin (Tivdak).

On September 20, 2021, the FDA approved tiso-
tumab vedotin for the treatment of patients with 
recurrent or metastatic cervical cancer with disease 
progression on or after chemotherapy.2 Accelerated 
approval for the antibody-drug conjugate was based 

on the fi ndings of the phase 2 innovaTV 204 clinical 
trial (NCT03438396), updated data from which were 
published in the Lancet and previously presented 
during the European Society of Medical Oncology 
(ESMO) Virtual Congress 2020.3

The innovaTV 204 trial is a single-arm, global, 
multicenter study of tisotumab vedotin in patients 
with recurrent or metastatic cervical cancer who had 
progressed during or following doublet chemothera-
py with bevacizumab (Avastin). Twenty-four percent 
of patients had an objective response rate (ORR) 
(95% CI, 15.9%-33.3%) that included 7% of patients 
experiencing a complete response and 17% with 
a partial response to tisotumab vedotin.3,4 Target 
lesions were reduced in 79% of patients after at least 
1 post-baseline scan. Researchers also found that 49% 
of patients had stable disease and 24% had progres-
sive disease after a median follow-up of 10 months.

ORR was the primary end point of the study, 
and secondary end points included overall sur-
vival (OS), duration of response (DOR), time to 
response (TTR), progression-free survival (PFS), 
and safety. Median DOR was 8.3 months (95% 
CI, 4.2-not reached [NR]) with most respons-
es considered rapid with a median TTR of 
1.4 months (range, 1.1-5.1 months) and activity 
observed within the fi rst 2 treatment cycles.

In another study, the addition of bevaci-
zumab (Avastin) to combination chemotherapy in 
patients with recurrent, persistent, or metastatic 
cervical cancer resulted in an increase of 3.7 months 
in median OS (NCT00803062). Findings were pub-
lished in the New England Journal of Medicine.5

Investigators used a 2 × 2 design to randomize 452 
patients to receive chemotherapy with or without 
bevacizumab delivered at a dose of 15 mg/kg. The 

CONTINUED FROM COVER
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chemotherapy regimen included cisplatin at
50 mg/m2 plus paclitaxel at 135 mg/m2 or 
175 mg/m2 or topotecan at 0.75 mg/m2 on days 
1 to 3, plus paclitaxel at 175 mg/m2 on day 1.

With the data for the 2 chemotherapy 
regimens combined, the addition of bevaci-
zumab to chemotherapy was associated with 
increased OS (17.0 months vs. 13.3 months; 
HR, 0.71; 98% Cl, 0.54-0.95; P = .004 in a 
1-sided test) and higher response rates (48% 
vs. 36%, P =  .008).

Immunomodulators
On the immunotherapy front for cervical 
cancer, the FDA granted an accelerated 

approval to dostarlimab-gxly (Jemperli), a 
programmed cell death receptor-1 blocking 
antibody, for the treatment of adult patients 
with mismatch repair-defi cient recurrent or 
advanced solid tumors that have progressed 
on or following prior treatment and who have 
no satisfactory alternative treatment options.6

The effi cacy of dostarlimab was evaluated 
in the GARNET trial (NCT02715284), a 
non-randomized, multicenter, open-label, 
multi-cohort trial. The overall response rate 
was 41.6%, with a 9.1% complete response rate 
and a 32.5% partial response rate. Median DOR 
was 34.7 months, with 95.4% of patients with 
duration greater than or equal to 6 months.

For a subset of patients with persistent, 
recurrent, or metastatic cervical cancer whose 
tumors express PD-L1 and a combined positive 
score (CPS) greater than 1 or more, pembroli-
zumab (Keytruda) in combination with chemo-
therapy, with or without bevacizumab has been 
approved by the FDA.7 Results from the random-
ized, placebo-controlled KEYNOTE-826 trial 
(NCT03635567) examined pembrolizumab with 
paclitaxel and cisplatin or paclitaxel and carbo-
platin, with or without bevacizumab. The trial 
enrolled 617 patients with persistent, recurrent, 
or fi rst-line metastatic cervical cancer who had 
not been treated with chemotherapy. Patients 
were randomized 1:1 to pembrolizumab 200 mg
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plus chemotherapy with or without bevacizumab
or placebo plus chemotherapy with or without 
bevacizumab. Pembrolizumab was continued 
until disease progression, unacceptable toxicity, 
or 24 months of treatment.

The main effi cacy outcome measures were 
OS and PFS assessed by the investigator using 
RECIST v1.1, modifi ed to follow a maximum of 
10 target lesions and a maximum of 5 target 
lesions per organ. Additional outcome mea-
sures were ORR and DOR. For patients with 
tumors expressing PD-L1 (CPS ≥ 1, n = 548), 
the median OS was NR (95% CI, 19.8-NR) in 
the pembrolizumab arm and was 16.3 months 
(95% CI, 14.5-19.4) in the placebo arm (HR, 0.64; 
95% CI, 0.50-0.81; P = .0001). Median PFS was 
10.4 months (95% CI, 9.7-12.3) in the pembroli-
zumab arm and 8.2 months (95% CI, 6.3-8.5) in 
the placebo arm (HR, 0.62; 95% CI, 0.50-0.77; 
P < .0001). The ORRs were 68% (95% CI, 62-74) 
and 50% (95% CI, 44-56) with median DOR of 
18.0 and 10.4 months in the pembrolizumab 
and placebo arms, respectively.

Endometrial Cancer
Results of KEYNOTE-775 (NCT03517449) led 
to signifi cantly longer PFS and OS for patients 
who received lenvatinib (Lenvima) plus pem-
brolizumab compared with chemotherapy in 
patients with advanced endometrial cancer.8

Investigators reported that 827 patients were 

randomly assigned to receive lenvatinib plus 
pembrolizumab (n = 411) or chemotherapy 
(n = 416). Baseline characteristics revealed 
697 patients with profi cient mismatch 
repair gene expression (pMMR) disease and 
130 patients with mismatch repair–defi cient dis-
ease. The median PFS was longer with lenvatinib 
plus pembrolizumab than with chemotherapy 
(pMMR population: 6.6 months vs. 3.8 months; HR 
for progression or death, 0.60; 95% CI, 0.50-0.72; 
P < .001; overall: 7.2 months vs. 3.8 months; HR, 
0.56; 95% CI, 0.47-0.66; P < .001). The median OS 
was longer with lenvatinib plus pembrolizumab 
than with chemotherapy (pMMR population: 17.4 
months vs. 12.0 months; HR for death, 0.68; 95% 
CI, 0.56-0.84; P < .001; overall: 18.3 months vs. 
11.4 months; HR, 0.62; 95% CI, 0.51-0.75; P < .001).

Matulonis will present on the role of ADCs 
in endometrial cancer. ADCs have emerged as 
a promising approach in this setting because 
they combine the selectivity of a targeted 
treatment with the payload of cytotoxicity of 
chemotherapy agents. 

Although gemtuzumab ozogamicin 
(Mylotarg) was approved in 2000 and subse-
quently pulled from the market, it nonetheless 
paved the way for additional ADCs: brentuximab 
vedotin (Adcetris), ado-trastuzumab emtan-
sine (Kadcyla), and inotuzumab ozogamicin 
(Besponsa). These approaches and other emerg-
ing trends across all gynecologic malignancies 
will be explored during the conference. TT
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IF SHE RESPONDS
  TO CHEMOTHERAPY WITH ZEJULA1

YOU RESPOND

FOR YOUR ADULT PATIENTS WITH PLATINUM-          
RESPONSIVE ADVANCED OVARIAN CANCER1

Reduction in the risk 
of progression or death

MEDIAN PFS: 13.8 MONTHS WITH ZEJULA 
VS 8.2 MONTHS WITH PLACEBO 

(HR, 0.62; 95% CI, 0.50-0.76) P<0.0001

Reduction in the risk 
of progression or death

MEDIAN PFS: 21.9 MONTHS WITH ZEJULA 
VS 10.4 MONTHS WITH PLACEBO 

(HR, 0.43; 95% CI, 0.31-0.59) P<0.0001

PROVEN EFFICACY IN 1L MAINTENANCE
REGARDLESS OF BIOMARKER STATUS1,2

OVERALL POPULATION
(N=733)

HRd POPULATION
(n=373)

Allergic reactions to FD&C Yellow No. 5 (tartrazine): ZEJULA capsules 
contain FD&C Yellow No. 5 (tartrazine), which may cause allergic-type 
reactions (including bronchial asthma) in certain susceptible persons. 
Although the overall incidence in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.

The most common adverse reactions (Grades 1-4) in ≥10% of all 
patients who received ZEJULA in PRIMA were thrombocytopenia 
(66%), anemia (64%), nausea (57%), fatigue (51%), neutropenia 
(42%), constipation (40%), musculoskeletal pain (39%), leukopenia 
(28%), headache (26%), insomnia (25%), vomiting (22%), dyspnea 
(22%), decreased appetite (19%), dizziness (19%), cough (18%), 
hypertension (18%), AST/ALT elevation (14%), and acute kidney 
injury (12%). 

Common lab abnormalities (Grades 1-4) in ≥25% of all patients 
who received ZEJULA in PRIMA included: decreased hemoglobin 
(87%), decreased platelets (74%), decreased leukocytes (71%), 
increased glucose (66%), decreased neutrophils (66%), decreased 
lymphocytes (51%), increased alkaline phosphatase (46%), 

increased creatinine (40%), decreased magnesium (36%), increased 
AST (35%), and increased ALT (29%).

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2021. 
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer. 
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza 
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2021. 
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2020. 

1L = first-line; CI = confidence interval; CR = complete response; HR = hazard ratio; 
HRd = homologous recombination deficient; PFS = progression-free survival; 
PR = partial response.

Study Design1,2: PRIMA, a randomized, double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of ZEJULA in women 
(N=733) with newly diagnosed advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to first-line platinum-based 
chemotherapy. Patients were randomized 2:1 to receive ZEJULA or placebo once daily. The primary endpoint was PFS in patients who had tumors 
that were HRd and then in the overall population, as determined on hierarchical testing. PFS was measured from time of randomization to time of 
disease progression or death. At the time of the PFS analysis, limited overall survival data were available with 11% deaths in the overall population.

Visit ZEJULAHCP.COM to explore the PRIMA data
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ZEJULA is the only once-daily oral PARP inhibitor 
maintenance monotherapy approved for all eligible 
first-line platinum responders with advanced ovarian 
cancer, regardless of biomarker status1-4

Trademarks are property of their respective owners.

Important Safety Information

Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) out of 
1,785 patients treated with ZEJULA monotherapy in clinical trials. The 
duration of therapy in patients who developed secondary MDS/cancer 
therapy-related AML varied from 0.5 months to 4.9 years. These patients 
had received prior chemotherapy with platinum agents and/or other 
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if 
MDS/AML is confirmed.  

Hematologic adverse reactions (thrombocytopenia, anemia, neutropenia, 
and/or pancytopenia) have been reported in patients receiving ZEJULA. In 
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia, and 
neutropenia were reported, respectively, in 39%, 31%, and 21% of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients. 
In patients who were administered a starting dose of ZEJULA based on 
baseline weight or platelet count, Grade ≥3 thrombocytopenia, anemia, 
and neutropenia were reported, respectively, in 22%, 23%, and 15% of 
patients receiving ZEJULA. Discontinuation due to thrombocytopenia, 
anemia, and neutropenia occurred, respectively, in 3%, 3%, and 2% 
of patients. Do not start ZEJULA until patients have recovered from 
hematological toxicity caused by prior chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the next 
11 months, and periodically thereafter. If hematological toxicities do not 
resolve within 28 days following interruption, discontinue ZEJULA, and 
refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6% 
of patients receiving ZEJULA vs 1% of patients receiving placebo, with 
no reported discontinuations. Monitor blood pressure and heart rate at 
least weekly for the first two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Manage hypertension with 
antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary.  
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has 
also been described in postmarketing reports. Monitor all patients for 
signs and symptoms of PRES, which include seizure, headache, altered 
mental status, visual disturbance, or cortical blindness, with or without 
associated hypertension. Diagnosis requires confirmation by brain 
imaging. If suspected, promptly discontinue ZEJULA and administer 
appropriate treatment. The safety of reinitiating ZEJULA is unknown.

Embryo-fetal toxicity and lactation: Based on its mechanism of action, 
ZEJULA can cause fetal harm. Advise females of reproductive potential 
of the potential risk to a fetus and to use effective contraception during 
treatment and for 6 months after receiving their final dose of ZEJULA. 
Because of the potential for serious adverse reactions from ZEJULA 
in breastfed infants, advise lactating women not to breastfeed during 
treatment with ZEJULA and for 1 month after receiving the final dose.

Important Safety Information (continued)

Indication

ZEJULA is indicated for the maintenance treatment of adult patients with 
advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer who 
are in a complete or partial response to first-line platinum-based chemotherapy.
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neutropenia were reported, respectively, in 39%, 31%, and 21% of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients. 
In patients who were administered a starting dose of ZEJULA based on 
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refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6% 
of patients receiving ZEJULA vs 1% of patients receiving placebo, with 
no reported discontinuations. Monitor blood pressure and heart rate at 
least weekly for the first two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Manage hypertension with 
antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary.  
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has 
also been described in postmarketing reports. Monitor all patients for 
signs and symptoms of PRES, which include seizure, headache, altered 
mental status, visual disturbance, or cortical blindness, with or without 
associated hypertension. Diagnosis requires confirmation by brain 
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Embryo-fetal toxicity and lactation: Based on its mechanism of action, 
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Important Safety Information (continued)

Indication

ZEJULA is indicated for the maintenance treatment of adult patients with 
advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer who 
are in a complete or partial response to first-line platinum-based chemotherapy.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only; see full prescribing 
information for complete product information available at 
www.ZEJULA.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer 
ZEJULA is indicated for the maintenance treatment of adult patients 
with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-
line platinum-based chemotherapy.
1.2 Maintenance Treatment of Recurrent Ovarian Cancer
ZEJULA is indicated for the maintenance treatment of adult patients 
with recurrent epithelial ovarian, fallopian tube, or primary peritoneal 
cancer who are in a complete or partial response to platinum-based 
chemotherapy.
1.3 Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
ZEJULA is indicated for the treatment of adult patients with advanced 
ovarian, fallopian tube, or primary peritoneal cancer who have been 
treated with 3 or more prior chemotherapy regimens and whose 
cancer is associated with homologous recombination deficiency 
(HRD) positive status defined by either: 

•a deleterious or suspected deleterious BRCA mutation, or
•genomic instability and who have progressed more than 

6 months after response to the last platinum-based 
chemotherapy [see Clinical Studies (14.3) of full prescribing 
information].

Select patients for therapy based on an FDA-approved companion 
diagnostic for ZEJULA.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including cases with fatal outcome, have been reported in patients 
who received monotherapy with ZEJULA in clinical trials. In 1,785 
patients treated with ZEJULA in clinical trials, MDS/AML occurred in 
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed 
secondary MDS/cancer therapy-related AML varied from 0.5 months 
to 4.9 years. All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA-damaging agents including 
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia, 
neutropenia, and/or pancytopenia have been reported in patients 
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia, 
anemia, and neutropenia were reported in 39%, 31%, and 21%, 
respectively, of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%, 
and 2%, respectively, of patients. In patients who were administered 
a starting dose of ZEJULA based on baseline weight or platelet count, 
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported 
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, and neutropenia 
occurred in 3%, 3%, and 2%, respectively, of patients.
In NOVA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia were 
reported in 29%, 25%, and 20%, respectively, of patients receiving 
ZEJULA. Discontinuation due to thrombocytopenia, anemia, and 
neutropenia occurred in 3%, 1%, and 2%, respectively, of patients.
In QUADRA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia 
were reported in 28%, 27%, and 13%, respectively, of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred in 4%, 2%, and 1%, respectively, of 
patients.
Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically after this time. If 
hematological toxicities do not resolve within 28 days following 

interruption, discontinue ZEJULA and refer the patient to a 
hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics [see Dosage and 
Administration (2.3) of full prescribing information]. 
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. 
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients 
treated with ZEJULA compared with 1% of placebo-treated patients 
with a median time from first dose to first onset of 43 days (range: 1 
to 531 days) and with a median duration of 12 days (range: 1 to 61 
days). There were no discontinuations due to hypertension.
In NOVA, Grade 3 to 4 hypertension occurred in 9% of patients treated 
with ZEJULA compared with 2% of placebo-treated patients with a 
median time from first dose to first onset of 77 days (range: 4 to 504 
days) and with a median duration of 15 days (range: 1 to 86 days). 
Discontinuation due to hypertension occurred in <1% of patients. 
In QUADRA, Grade 3 to 4 hypertension occurred in 5% of patients 
treated with ZEJULA with a median time from first dose to first onset 
of 15 days (range: 1 to 316 days) and with a median duration of 
7 days (range: 1 to 118 days). Discontinuation due to hypertension 
occurred in <0.2% of patients.
Monitor blood pressure and heart rate at least weekly for the first 
2 months, then monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular disorders, especially coronary insufficiency, cardiac 
arrhythmias, and hypertension. Medically manage hypertension with 
antihypertensive medications and adjustment of the dose of ZEJULA, 
if necessary [see Dosage and Administration (2.3) and Nonclinical 
Toxicology (13.2) of full prescribing information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and 
has also been described in postmarketing reports [see Adverse 
Reactions (6.2)]. Signs and symptoms of PRES include seizure, 
headache, altered mental status, visual disturbance, or cortical 
blindness, with or without associated hypertension. A diagnosis of 
PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging. 
Monitor all patients treated with ZEJULA for signs and symptoms 
of PRES. If PRES is suspected, promptly discontinue ZEJULA and 
administer appropriate treatment. The safety of reinitiating ZEJULA 
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. ZEJULA has the potential to 
cause teratogenicity and/or embryo-fetal death since niraparib 
is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions (5.2) 
and Nonclinical Toxicology (13.1) of full prescribing information]. Due 
to the potential risk to a fetus based on its mechanism of action, 
animal developmental and reproductive toxicology studies were not 
conducted with niraparib. 
Apprise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment and for 6 months after the last dose of ZEJULA [see 
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No.5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may 
cause allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

•MDS/AML [see Warnings and Precautions (5.1)]
•Bone marrow suppression [see Warnings and Precautions (5.2)]
• Hypertension and cardiovascular effects [see Warnings and 

Precautions (5.3)]
• Posterior reversible encephalopathy syndrome [see Warnings 

and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
The most common adverse reactions of all grades in >10% of 
1,314 patients who received ZEJULA in the pooled PRIMA, NOVA, 
and QUADRA trials were nausea (65%), thrombocytopenia (60%), 
anemia (56%), fatigue (55%), constipation (39%), musculoskeletal 
pain (36%), abdominal pain (35%), vomiting (33%), neutropenia 

(31%), decreased appetite (24%), leukopenia (24%), insomnia 
(23%), headache (23%), dyspnea (22%), rash (21%), diarrhea (18%), 
hypertension (17%), cough (16%), dizziness (14%), acute kidney injury 
(13%), urinary tract infection (12%), and hypomagnesemia (11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced 
ovarian cancer following first-line treatment with platinum-based 
chemotherapy was studied in the PRIMA trial, a placebo-controlled, 
double-blind study in which 728 patients received niraparib or 
placebo. Among patients who received ZEJULA, the median duration 
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions 
occurred in 32% of patients receiving ZEJULA. Serious adverse 
reactions in >2% of patients were thrombocytopenia (16%), anemia 
(6%), and small intestinal obstruction (2.9%). Fatal adverse reactions 
occurred in 0.4% of patients, including intestinal perforation and 
pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in 
12% of patients who received ZEJULA. Adverse reactions resulting 
in permanent discontinuation in >1% of patients who received 
ZEJULA included thrombocytopenia (3.7%), anemia (1.9%), and 
nausea and neutropenia (1.2% each). Adverse reactions led to dose 
reduction or interruption in 80% of patients, most frequently from 
thrombocytopenia (56%), anemia (33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in all patients 
treated with ZEJULA in the PRIMA study.

Table 1: Adverse Reactions Reported in ≥10% of All Patients 
Receiving ZEJULA in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%

Blood and lymphatic system disorders

Thrombocytopenia 66 5 39 0.4

Anemia 64 18 31 2

Neutropeniac 42 8 21 1

Leukopeniad 28 9 5 0.4

Gastrointestinal disorders

Nausea 57 28 1 1

Constipation 40 20 1 0.4

Vomiting 22 12 1 1

General disorders and administration site conditions

Fatigue 51 41 3 1

Investigations

AST/ALT elevation 14 7 3 0.8

Metabolism and nutrition disorders

Decreased appetite 19 8 1 0

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 39 38 1 0

Nervous system disorders

Headache 26 15 0.4 0

Dizziness 19 13 0 0.4

Psychiatric disorders

Insomnia 25 15 1 0.4

Renal and urinary disorders

Acute kidney injurye 12 5 0.2 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 22 13 0.4 1

Cough 18 15 0 0.4

Vascular disorders

Hypertension 18 7 6 1

AST/ALT=Aspartate transaminase/alanine aminotransferase 
aAll adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
cIncludes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

dIncludes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

eIncludes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 2: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=484)

%

Placebo 
(n=244) 

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%
Decreased 
hemoglobin 87 66 29 1

Decreased 
platelets 74 13 37 0

Decreased 
leukocytes 71 36 9 0

Increased glucose 66 57 3 3

Decreased 
neutrophils 66 25 23 1

Decreased 
lymphocytes 51 29 7 3

Increased alkaline 
phosphatase 46 21 1 0

Increased creatinine 40 23 0 0

Decreased 
magnesium 36 34 1 0

Increased aspartate 
aminotransferase 35 17 1 0.4

Increased alanine 
aminotransferase 29 17 2 1

Patients Receiving ZEJULA with Dose Based on Baseline Weight 
or Platelet Count in PRIMA: Among patients who received ZEJULA 
with the dose based on weight and platelet count, the median 
duration of treatment was 11 months (range: 1 day to 16 months).
Serious adverse reactions occurred in 27% of patients receiving 
ZEJULA. Serious adverse reactions in >2% of patients were 
anemia (8%) and thrombocytopenia (7%). No fatal adverse 
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in 
14% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >2% of patients who received ZEJULA 
included thrombocytopenia and anemia (3% each) and nausea 
(2.4%). Adverse reactions led to dose reduction or interruption in 72% 
of patients, most frequently from thrombocytopenia (40%), anemia 
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal 
laboratory findings in the group of patients who received ZEJULA.

Table 3: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA Based on Baseline Weight or Platelet Count in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=169) 

%

Placebo 
(n=86) 

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86) 

%

Blood and lymphatic system disorders

Thrombocytopenia 54 5 21 1

Anemia 50 28 23 1

Neutropeniac 36 8 15 1

Leukopeniad 28 11 5 0

Gastrointestinal disorders

Nausea 53 21 1 0

Constipation 31 15 1 1

Vomiting 17 9 0 1

General disorders and administration site conditions

Fatigue 48 36 3 0

Metabolism and nutrition disorders

Decreased appetite 19 5 1 0

Nervous system disorders

Headache 22 17 1 0

Dizziness 14 13 0 0

Psychiatric disorders

Insomnia 21 14 0 0

Renal and urinary disorders

Acute kidney injurye 21 14 0 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 18 10 0 1

Vascular disorders

Hypertension 17 9 5 2

aAll adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache, and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
cIncludes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

dIncludes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

eIncludes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA Based on Baseline Weight or Platelet Count 
in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169)

 %

Placebo 
(n=86) 

%

ZEJULA 
(n=169)

%

Placebo 
(n=86) 

%

Decreased 
hemoglobin 81 70 21 0

Decreased 
leukocytes 70 36 6 0

Decreased 
platelets 63 15 18 0

Increased glucose 63 56 2 1
Decreased 
neutrophils 60 27 15 0

Decreased 
lymphocytes 52 30 5 4

Increased alkaline 
phosphatase 43 17 1 0

Decreased 
magnesium 44 30 0 0

Increased creatinine 41 22 0 0
Increased aspartate 
aminotransferase 31 19 1 0

Increased alanine 
aminotransferase 28 15 2 2

Maintenance Treatment of Recurrent Ovarian Cancer
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in 367 patients with platinum-sensitive recurrent ovarian, 
fallopian tube, and primary peritoneal cancer in the NOVA trial. 
Adverse reactions in NOVA led to dose reduction or interruption in 
69% of patients, most frequently from thrombocytopenia (41%) and 
anemia (20%). The permanent discontinuation rate due to adverse 
reactions in NOVA was 15%. The median exposure to ZEJULA in these 
patients was 250 days.

Table 5 and Table 6 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in NOVA.

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA 

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

Blood and lymphatic system disorders

Thrombocytopenia 61 5 29 0.6

Anemia 50 7 25 0

Neutropeniab 30 6 20 2

Leukopenia 17 8 5 0

Cardiac disorders

Palpitations 10 2 0 0

Gastrointestinal disorders

Nausea 74 35 3 1

Constipation 40 20 0.8 2

Vomiting 34 16 2 0.6

Mucositis/stomatitis 20 6 0.5 0

Dyspepsia 18 12 0 0

Dry mouth 10 4 0.3 0

General disorders and administration site conditions

Fatigue/asthenia 57 41 8 0.6

Metabolism and nutrition disorders

Decreased appetite 25 15 0.3 0.6

Infections and infestations
Urinary tract 
infection 13 8 0.8 1

Investigations

AST/ALT elevation 10 5 4 2

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA Cont’d

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%
Musculoskeletal and connective tissue disorders
Back pain 18 12 0.8 0
Nervous system disorders
Headache 26 11 0.3 0
Dizziness 18 8 0 0
Dysgeusia 10 4 0 0
Psychiatric disorders
Insomnia 27 8 0.3 0
Anxiety 11 7 0.3 0.6
Respiratory, thoracic, and mediastinal disorders
Nasopharyngitis 23 14 0 0
Dyspnea 20 8 1 1
Cough 16 5 0 0
Skin and subcutaneous tissue disorders
Rash 21 9 0.5 0
Vascular disorders
Hypertension 20 5 9 2

AST/ALT=Aspartate transaminase/alanine aminotransferase.
aCommon Terminology Criteria for Adverse Events version 4.02.
bIncludes preferred terms of neutropenic infection, neutropenic 
sepsis, and febrile neutropenia.

Table 6: Abnormal Laboratory Findings in ≥25% of Patients 
Receiving ZEJULA in NOVA

Grades 1-4 Grades 3-4

Abnormal Laboratory 
Finding

ZEJULA 
(n=367)

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367)

%

Placebo 
(n=179) 

%

Decrease in 
hemoglobin 85 56 25 0.5

Decrease in platelet 
count 72 21 35 0.5

Decrease in 
white blood cell count 66 37 7 0.7

Decrease in absolute 
neutrophil count 53 25 21 2

Increase in aspartate 
aminotransferase 36 23 1 0

Increase in alanine 
aminotransferase 28 15 1 2

The following adverse reactions and laboratory abnormalities 
have been identified in ≥1 to <10% of the 367 patients receiving 
ZEJULA in the NOVA trial and not included in the table: tachycardia, 
peripheral edema, hypokalemia, bronchitis, conjunctivitis, gamma-
glutamyl transferase increased, blood creatinine increased, blood 
alkaline phosphatase increased, weight decreased, depression, 
and epistaxis.
Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in QUADRA, a single-arm study in 463 patients with recurrent 
high-grade serous epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who had been treated with 3 or more prior lines of 
therapy. The median duration of overall study treatment was 3 months 
(range: 0.03 to 32 months). For the indicated QUADRA population, the 
median duration was 4 months (range: 0.1 to 30 months).
Fatal adverse reactions occurred in 2% of patients, including 
cardiac arrest.
Serious adverse reactions occurred in 43% of patients receiving 
ZEJULA. Serious adverse reactions in >3% of patients were small 
intestinal obstruction (7%), vomiting (6%), nausea (5%), and 
abdominal pain (4%).
Permanent discontinuation due to adverse reactions (Grade 1 to 4) 
occurred in 21% of patients who received ZEJULA.
Adverse reactions led to dose reduction or interruption in 73% of 
patients receiving ZEJULA. The most common adverse reactions 
(≥5%) resulting in dose reduction or interruption of ZEJULA were 
thrombocytopenia (40%), anemia (21%), neutropenia (11%), 
nausea (13%), vomiting (11%), fatigue (9%), and abdominal pain 
(5%). 
Table 7 and Table 8 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in QUADRA.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only; see full prescribing 
information for complete product information available at 
www.ZEJULA.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer 
ZEJULA is indicated for the maintenance treatment of adult patients 
with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-
line platinum-based chemotherapy.
1.2 Maintenance Treatment of Recurrent Ovarian Cancer
ZEJULA is indicated for the maintenance treatment of adult patients 
with recurrent epithelial ovarian, fallopian tube, or primary peritoneal 
cancer who are in a complete or partial response to platinum-based 
chemotherapy.
1.3 Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
ZEJULA is indicated for the treatment of adult patients with advanced 
ovarian, fallopian tube, or primary peritoneal cancer who have been 
treated with 3 or more prior chemotherapy regimens and whose 
cancer is associated with homologous recombination deficiency 
(HRD) positive status defined by either: 

•a deleterious or suspected deleterious BRCA mutation, or
•genomic instability and who have progressed more than 

6 months after response to the last platinum-based 
chemotherapy [see Clinical Studies (14.3) of full prescribing 
information].

Select patients for therapy based on an FDA-approved companion 
diagnostic for ZEJULA.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including cases with fatal outcome, have been reported in patients 
who received monotherapy with ZEJULA in clinical trials. In 1,785 
patients treated with ZEJULA in clinical trials, MDS/AML occurred in 
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed 
secondary MDS/cancer therapy-related AML varied from 0.5 months 
to 4.9 years. All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA-damaging agents including 
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia, 
neutropenia, and/or pancytopenia have been reported in patients 
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia, 
anemia, and neutropenia were reported in 39%, 31%, and 21%, 
respectively, of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%, 
and 2%, respectively, of patients. In patients who were administered 
a starting dose of ZEJULA based on baseline weight or platelet count, 
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported 
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, and neutropenia 
occurred in 3%, 3%, and 2%, respectively, of patients.
In NOVA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia were 
reported in 29%, 25%, and 20%, respectively, of patients receiving 
ZEJULA. Discontinuation due to thrombocytopenia, anemia, and 
neutropenia occurred in 3%, 1%, and 2%, respectively, of patients.
In QUADRA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia 
were reported in 28%, 27%, and 13%, respectively, of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred in 4%, 2%, and 1%, respectively, of 
patients.
Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically after this time. If 
hematological toxicities do not resolve within 28 days following 

interruption, discontinue ZEJULA and refer the patient to a 
hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics [see Dosage and 
Administration (2.3) of full prescribing information]. 
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. 
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients 
treated with ZEJULA compared with 1% of placebo-treated patients 
with a median time from first dose to first onset of 43 days (range: 1 
to 531 days) and with a median duration of 12 days (range: 1 to 61 
days). There were no discontinuations due to hypertension.
In NOVA, Grade 3 to 4 hypertension occurred in 9% of patients treated 
with ZEJULA compared with 2% of placebo-treated patients with a 
median time from first dose to first onset of 77 days (range: 4 to 504 
days) and with a median duration of 15 days (range: 1 to 86 days). 
Discontinuation due to hypertension occurred in <1% of patients. 
In QUADRA, Grade 3 to 4 hypertension occurred in 5% of patients 
treated with ZEJULA with a median time from first dose to first onset 
of 15 days (range: 1 to 316 days) and with a median duration of 
7 days (range: 1 to 118 days). Discontinuation due to hypertension 
occurred in <0.2% of patients.
Monitor blood pressure and heart rate at least weekly for the first 
2 months, then monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular disorders, especially coronary insufficiency, cardiac 
arrhythmias, and hypertension. Medically manage hypertension with 
antihypertensive medications and adjustment of the dose of ZEJULA, 
if necessary [see Dosage and Administration (2.3) and Nonclinical 
Toxicology (13.2) of full prescribing information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and 
has also been described in postmarketing reports [see Adverse 
Reactions (6.2)]. Signs and symptoms of PRES include seizure, 
headache, altered mental status, visual disturbance, or cortical 
blindness, with or without associated hypertension. A diagnosis of 
PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging. 
Monitor all patients treated with ZEJULA for signs and symptoms 
of PRES. If PRES is suspected, promptly discontinue ZEJULA and 
administer appropriate treatment. The safety of reinitiating ZEJULA 
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. ZEJULA has the potential to 
cause teratogenicity and/or embryo-fetal death since niraparib 
is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions (5.2) 
and Nonclinical Toxicology (13.1) of full prescribing information]. Due 
to the potential risk to a fetus based on its mechanism of action, 
animal developmental and reproductive toxicology studies were not 
conducted with niraparib. 
Apprise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment and for 6 months after the last dose of ZEJULA [see 
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No.5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may 
cause allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

•MDS/AML [see Warnings and Precautions (5.1)]
•Bone marrow suppression [see Warnings and Precautions (5.2)]
• Hypertension and cardiovascular effects [see Warnings and 

Precautions (5.3)]
• Posterior reversible encephalopathy syndrome [see Warnings 

and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
The most common adverse reactions of all grades in >10% of 
1,314 patients who received ZEJULA in the pooled PRIMA, NOVA, 
and QUADRA trials were nausea (65%), thrombocytopenia (60%), 
anemia (56%), fatigue (55%), constipation (39%), musculoskeletal 
pain (36%), abdominal pain (35%), vomiting (33%), neutropenia 

(31%), decreased appetite (24%), leukopenia (24%), insomnia 
(23%), headache (23%), dyspnea (22%), rash (21%), diarrhea (18%), 
hypertension (17%), cough (16%), dizziness (14%), acute kidney injury 
(13%), urinary tract infection (12%), and hypomagnesemia (11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced 
ovarian cancer following first-line treatment with platinum-based 
chemotherapy was studied in the PRIMA trial, a placebo-controlled, 
double-blind study in which 728 patients received niraparib or 
placebo. Among patients who received ZEJULA, the median duration 
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions 
occurred in 32% of patients receiving ZEJULA. Serious adverse 
reactions in >2% of patients were thrombocytopenia (16%), anemia 
(6%), and small intestinal obstruction (2.9%). Fatal adverse reactions 
occurred in 0.4% of patients, including intestinal perforation and 
pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in 
12% of patients who received ZEJULA. Adverse reactions resulting 
in permanent discontinuation in >1% of patients who received 
ZEJULA included thrombocytopenia (3.7%), anemia (1.9%), and 
nausea and neutropenia (1.2% each). Adverse reactions led to dose 
reduction or interruption in 80% of patients, most frequently from 
thrombocytopenia (56%), anemia (33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in all patients 
treated with ZEJULA in the PRIMA study.

Table 1: Adverse Reactions Reported in ≥10% of All Patients 
Receiving ZEJULA in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%

Blood and lymphatic system disorders

Thrombocytopenia 66 5 39 0.4

Anemia 64 18 31 2

Neutropeniac 42 8 21 1

Leukopeniad 28 9 5 0.4

Gastrointestinal disorders

Nausea 57 28 1 1

Constipation 40 20 1 0.4

Vomiting 22 12 1 1

General disorders and administration site conditions

Fatigue 51 41 3 1

Investigations

AST/ALT elevation 14 7 3 0.8

Metabolism and nutrition disorders

Decreased appetite 19 8 1 0

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 39 38 1 0

Nervous system disorders

Headache 26 15 0.4 0

Dizziness 19 13 0 0.4

Psychiatric disorders

Insomnia 25 15 1 0.4

Renal and urinary disorders

Acute kidney injurye 12 5 0.2 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 22 13 0.4 1

Cough 18 15 0 0.4

Vascular disorders

Hypertension 18 7 6 1

AST/ALT=Aspartate transaminase/alanine aminotransferase 
aAll adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
cIncludes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

dIncludes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

eIncludes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 2: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=484)

%

Placebo 
(n=244) 

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%
Decreased 
hemoglobin 87 66 29 1

Decreased 
platelets 74 13 37 0

Decreased 
leukocytes 71 36 9 0

Increased glucose 66 57 3 3

Decreased 
neutrophils 66 25 23 1

Decreased 
lymphocytes 51 29 7 3

Increased alkaline 
phosphatase 46 21 1 0

Increased creatinine 40 23 0 0

Decreased 
magnesium 36 34 1 0

Increased aspartate 
aminotransferase 35 17 1 0.4

Increased alanine 
aminotransferase 29 17 2 1

Patients Receiving ZEJULA with Dose Based on Baseline Weight 
or Platelet Count in PRIMA: Among patients who received ZEJULA 
with the dose based on weight and platelet count, the median 
duration of treatment was 11 months (range: 1 day to 16 months).
Serious adverse reactions occurred in 27% of patients receiving 
ZEJULA. Serious adverse reactions in >2% of patients were 
anemia (8%) and thrombocytopenia (7%). No fatal adverse 
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in 
14% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >2% of patients who received ZEJULA 
included thrombocytopenia and anemia (3% each) and nausea 
(2.4%). Adverse reactions led to dose reduction or interruption in 72% 
of patients, most frequently from thrombocytopenia (40%), anemia 
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal 
laboratory findings in the group of patients who received ZEJULA.

Table 3: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA Based on Baseline Weight or Platelet Count in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=169) 

%

Placebo 
(n=86) 

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86) 

%

Blood and lymphatic system disorders

Thrombocytopenia 54 5 21 1

Anemia 50 28 23 1

Neutropeniac 36 8 15 1

Leukopeniad 28 11 5 0

Gastrointestinal disorders

Nausea 53 21 1 0

Constipation 31 15 1 1

Vomiting 17 9 0 1

General disorders and administration site conditions

Fatigue 48 36 3 0

Metabolism and nutrition disorders

Decreased appetite 19 5 1 0

Nervous system disorders

Headache 22 17 1 0

Dizziness 14 13 0 0

Psychiatric disorders

Insomnia 21 14 0 0

Renal and urinary disorders

Acute kidney injurye 21 14 0 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 18 10 0 1

Vascular disorders

Hypertension 17 9 5 2

aAll adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache, and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
cIncludes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

dIncludes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

eIncludes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA Based on Baseline Weight or Platelet Count 
in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169)

 %

Placebo 
(n=86) 

%

ZEJULA 
(n=169)

%

Placebo 
(n=86) 

%

Decreased 
hemoglobin 81 70 21 0

Decreased 
leukocytes 70 36 6 0

Decreased 
platelets 63 15 18 0

Increased glucose 63 56 2 1
Decreased 
neutrophils 60 27 15 0

Decreased 
lymphocytes 52 30 5 4

Increased alkaline 
phosphatase 43 17 1 0

Decreased 
magnesium 44 30 0 0

Increased creatinine 41 22 0 0
Increased aspartate 
aminotransferase 31 19 1 0

Increased alanine 
aminotransferase 28 15 2 2

Maintenance Treatment of Recurrent Ovarian Cancer
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in 367 patients with platinum-sensitive recurrent ovarian, 
fallopian tube, and primary peritoneal cancer in the NOVA trial. 
Adverse reactions in NOVA led to dose reduction or interruption in 
69% of patients, most frequently from thrombocytopenia (41%) and 
anemia (20%). The permanent discontinuation rate due to adverse 
reactions in NOVA was 15%. The median exposure to ZEJULA in these 
patients was 250 days.

Table 5 and Table 6 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in NOVA.

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA 

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

Blood and lymphatic system disorders

Thrombocytopenia 61 5 29 0.6

Anemia 50 7 25 0

Neutropeniab 30 6 20 2

Leukopenia 17 8 5 0

Cardiac disorders

Palpitations 10 2 0 0

Gastrointestinal disorders

Nausea 74 35 3 1

Constipation 40 20 0.8 2

Vomiting 34 16 2 0.6

Mucositis/stomatitis 20 6 0.5 0

Dyspepsia 18 12 0 0

Dry mouth 10 4 0.3 0

General disorders and administration site conditions

Fatigue/asthenia 57 41 8 0.6

Metabolism and nutrition disorders

Decreased appetite 25 15 0.3 0.6

Infections and infestations
Urinary tract 
infection 13 8 0.8 1

Investigations

AST/ALT elevation 10 5 4 2

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA Cont’d

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%
Musculoskeletal and connective tissue disorders
Back pain 18 12 0.8 0
Nervous system disorders
Headache 26 11 0.3 0
Dizziness 18 8 0 0
Dysgeusia 10 4 0 0
Psychiatric disorders
Insomnia 27 8 0.3 0
Anxiety 11 7 0.3 0.6
Respiratory, thoracic, and mediastinal disorders
Nasopharyngitis 23 14 0 0
Dyspnea 20 8 1 1
Cough 16 5 0 0
Skin and subcutaneous tissue disorders
Rash 21 9 0.5 0
Vascular disorders
Hypertension 20 5 9 2

AST/ALT=Aspartate transaminase/alanine aminotransferase.
aCommon Terminology Criteria for Adverse Events version 4.02.
bIncludes preferred terms of neutropenic infection, neutropenic 
sepsis, and febrile neutropenia.

Table 6: Abnormal Laboratory Findings in ≥25% of Patients 
Receiving ZEJULA in NOVA

Grades 1-4 Grades 3-4

Abnormal Laboratory 
Finding

ZEJULA 
(n=367)

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367)

%

Placebo 
(n=179) 

%

Decrease in 
hemoglobin 85 56 25 0.5

Decrease in platelet 
count 72 21 35 0.5

Decrease in 
white blood cell count 66 37 7 0.7

Decrease in absolute 
neutrophil count 53 25 21 2

Increase in aspartate 
aminotransferase 36 23 1 0

Increase in alanine 
aminotransferase 28 15 1 2

The following adverse reactions and laboratory abnormalities 
have been identified in ≥1 to <10% of the 367 patients receiving 
ZEJULA in the NOVA trial and not included in the table: tachycardia, 
peripheral edema, hypokalemia, bronchitis, conjunctivitis, gamma-
glutamyl transferase increased, blood creatinine increased, blood 
alkaline phosphatase increased, weight decreased, depression, 
and epistaxis.
Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in QUADRA, a single-arm study in 463 patients with recurrent 
high-grade serous epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who had been treated with 3 or more prior lines of 
therapy. The median duration of overall study treatment was 3 months 
(range: 0.03 to 32 months). For the indicated QUADRA population, the 
median duration was 4 months (range: 0.1 to 30 months).
Fatal adverse reactions occurred in 2% of patients, including 
cardiac arrest.
Serious adverse reactions occurred in 43% of patients receiving 
ZEJULA. Serious adverse reactions in >3% of patients were small 
intestinal obstruction (7%), vomiting (6%), nausea (5%), and 
abdominal pain (4%).
Permanent discontinuation due to adverse reactions (Grade 1 to 4) 
occurred in 21% of patients who received ZEJULA.
Adverse reactions led to dose reduction or interruption in 73% of 
patients receiving ZEJULA. The most common adverse reactions 
(≥5%) resulting in dose reduction or interruption of ZEJULA were 
thrombocytopenia (40%), anemia (21%), neutropenia (11%), 
nausea (13%), vomiting (11%), fatigue (9%), and abdominal pain 
(5%). 
Table 7 and Table 8 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in QUADRA.



Table 7: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in QUADRA

Adverse Reaction
Grades 1-4a

(n=463) 
%

Grades 3-4a

(n=463) 
%

Blood and lymphatic system disorders

Anemiab 51 27

Thrombocytopeniac 52 28

Neutropeniad 20 13

Gastrointestinal disorders

Nausea 67 10

Vomiting 44 8

Constipation 36 5

Abdominal pain 34 7

Diarrhea 17 0.2

General disorders and administration site conditions

Fatigue 56 7

Infections and infestations

Urinary tract infection 15 2

Investigations
Blood alkaline phosphatase 
increased 11 2

AST/ALT elevation 11 1

Metabolism and nutrition disorders

Decreased appetite 27 2

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 29 3

Nervous system disorders

Headache 19 0.4

Dizziness 11 0

Psychiatric disorders

Insomnia 21 1

Renal and urinary disorders

Acute kidney injury 17 1

Respiratory, thoracic and mediastinal disorders

Dyspnea 22 3

Cough 13 0

Vascular disorders

Hypertension 14 5

AST/ALT=Aspartate transaminase/alanine aminotransferase. 
aCommon Terminology Criteria for Adverse Events version 4.02.
bAnemia includes events with preferred terms of anemia, hemoglobin 
decreased, anemia macrocytic, aplastic anemia, and normochromic 
normocytic anemia.

cThrombocytopenia includes events with preferred terms of 
thrombocytopenia and platelet count decreased.

dNeutropenia includes events with preferred terms of neutropenia, 
neutrophil count decreased, neutropenic infection, and neutropenic 
sepsis.

Table 8: Abnormal Laboratory Findings in ≥25% of Patients Receiving 
ZEJULA in QUADRA

Abnormal Laboratory Finding
Grades 1-4

(n=463) 
%

Grades 3-4
(n=463) 

%
Decreased hemoglobin 83 26

Increased glucose 66 5

Decreased platelets 60 28

Decreased lymphocytes 57 18

Decreased leukocytes 53 9

Decreased magnesium 46 1

Increased alkaline phosphatase 40 4
Increased gamma glutamyl 
transferase 40 8

Increased creatinine 36 0.4

Decreased sodium 34 6

Decreased neutrophils 34 15

Increased aspartate aminotransferase 29 2

Decreased albumin 27 2

6.2 Postmarketing Experience
The following adverse reactions have been identified during 
postapproval use of ZEJULA. Because these reactions are reported 
voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal 
relationship to drug exposure.
Blood and Lymphatic System Disorders: Pancytopenia.
Immune System Disorders: Hypersensitivity (including anaphylaxis).
Nervous System Disorders: Posterior reversible encephalopathy 
syndrome (PRES).
Psychiatric Disorders: Confusional state/disorientation,  hallucination, 
cognitive impairment (e.g., memory impairment, concentration 
impairment).
Respiratory, Thoracic, and Mediastinal Disorders: Non-infectious 
pneumonitis.
Skin and Subcutaneous Tissue Disorders: Photosensitivity.
Vascular Disorders: Hypertensive crisis.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to pregnant women [see Clinical Pharmacology 
(12.1) of full prescribing information]. There are no data regarding 
the use of ZEJULA in pregnant women to inform the drug-associated 
risk. ZEJULA has the potential to cause teratogenicity and/or embryo-
fetal death since niraparib is genotoxic and targets actively dividing 
cells in animals and patients (e.g., bone marrow) [see Warnings 
and Precautions (5.2) and Nonclinical Toxicology (13.1) of full 
prescribing information]. Due to the potential risk to a fetus based 
on its mechanism of action, animal developmental and reproductive 
toxicology studies were not conducted with niraparib. Apprise 
pregnant women of the potential risk to a fetus. 
The background risk of major birth defects and miscarriage for the 
indicated population is unknown. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage 
in clinically recognized pregnancies is 2% to 4% and 15% to 20%, 
respectively.
8.2 Lactation
Risk Summary
No data are available regarding the presence of niraparib or its 
metabolites in human milk, or on its effects on the breastfed child 
or milk production. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to 
breastfeed during treatment with ZEJULA and for 1 month after 
receiving the final dose.
8.3 Females and Males of Reproductive Potential
ZEJULA can cause fetal harm when administered to a pregnant 
woman [see Use in Specific Populations (8.1)].
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior 
to initiating treatment with ZEJULA.
Contraception
Females: Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months following the last dose. 
Infertility 
Males: Based on animal studies, ZEJULA may impair fertility in 
males of reproductive potential [see Nonclinical Toxicology (13.1) of 
full prescribing information].
8.4 Pediatric Use 
The safety and effectiveness of ZEJULA have not been established 
in pediatric patients.
8.5 Geriatric Use
In PRIMA, 39% of patients were aged 65 years or older and 10% were 
aged 75 years or older. In NOVA, 35% of patients were aged 65 years 
or older and 8% were aged 75 years or older. No overall differences 
in safety and effectiveness of ZEJULA were observed between these 
patients and younger patients but greater sensitivity of some older 
individuals cannot be ruled out.
8.6 Renal Impairment
No dose adjustment is necessary for patients with mild (CLcr: 60 to 
89 mL/min) to moderate (CLcr: 30 to 59 mL/min) renal impairment. 
The degree of renal impairment was determined by creatinine 
clearance as estimated by the Cockcroft-Gault equation. The safety 
of ZEJULA in patients with severe renal impairment or end stage 
renal disease undergoing hemodialysis is unknown. 
8.7 Hepatic Impairment
For patients with moderate hepatic impairment, reduce the 
starting dosage of niraparib to 200 mg once daily [see Dosage 
and Administration (2.4) of full prescribing information]. Niraparib 
exposure increased in patients with moderate hepatic impairment 

[total bilirubin ≥1.5 x upper level of normal (ULN) to 3.0 x ULN and any 
aspartate transaminase (AST) level]. Monitor patients for hematologic 
toxicity and reduce the dose further, if needed [see Dosage and 
Administration (2.3) of full prescribing information].
For patients with mild hepatic impairment (total bilirubin <1.5 
x ULN and any AST level or bilirubin ≤ULN and AST>ULN), no dose 
adjustment is needed.
The recommended dose of ZEJULA has not been established for 
patients with severe hepatic impairment (total bilirubin >3.0 x 
ULN and any AST level) [see Clinical Pharmacology (12.3) of full 
prescribing information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling 
(Patient Information).
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Advise patients to contact their healthcare provider if they experience 
weakness, feeling tired, fever, weight loss, frequent infections, 
bruising, bleeding easily, breathlessness, blood in urine or stool, and/
or laboratory findings of low blood cell counts or a need for blood 
transfusions. This may be a sign of hematological toxicity or MDS or 
AML, which has been reported in patients treated with ZEJULA [see 
Warnings and Precautions (5.1)].
Bone Marrow Suppression
Advise patients that periodic monitoring of their blood counts is 
required. Advise patients to contact their healthcare provider for new 
onset of bleeding, fever, or symptoms of infection [see Warnings and 
Precautions (5.2)]. 
Hypertension and Cardiovascular Effects
Advise patients to undergo blood pressure and heart rate monitoring 
at least weekly for the first 2 months, then monthly for the first year of 
treatment and periodically thereafter. Advise patients to contact their 
healthcare provider if blood pressure is elevated [see Warnings and 
Precautions (5.3)].
Posterior Reversible Encephalopathy Syndrome
Inform patients that they are at risk of developing posterior reversible 
encephalopathy syndrome (PRES) that can present with signs and 
symptoms including seizure, headaches, altered mental status, or 
vision changes. Advise patients to contact their healthcare provider 
if they develop any of these signs or symptoms [see Warnings and 
Precautions (5.4)].
Dosing Instructions
Inform patients on how to take ZEJULA [see Dosage and Administration 
(2.2) of full prescribing information]. ZEJULA should be taken once 
daily. Instruct patients that if they miss a dose of ZEJULA not to take an 
extra dose to make up for the one that they missed. They should take 
their next dose at the regularly scheduled time. Each capsule should be 
swallowed whole. ZEJULA may be taken with or without food. Bedtime 
administration may be a potential method for managing nausea. 
Embryo-Fetal Toxicity
Advise females to inform their healthcare provider if they are pregnant 
or become pregnant. Inform female patients of the risk to a fetus and 
potential loss of the pregnancy [see Warnings and Precautions (5.5) 
and Use in Specific Populations (8.1)]. 
Contraception
Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months after receiving the last dose [see Use in Specific Populations 
(8.3)].
Lactation
Advise patients not to breastfeed while taking ZEJULA and for 1 
month after the last dose [see Use in Specific Populations (8.2)].
Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
Advise patients that ZEJULA capsules contain FD&C Yellow No. 5 
(tartrazine), which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible persons or in patients who 
also have aspirin hypersensitivity [see Warnings and Precautions 
(5.6)].
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Sotorasib Produces 
Encouraging Results in KRAS
G12C+ Pancreatic Cancer
B y  N i c h o l e  T u c k e r

SOTORASIB (LUMAKRAS) DEMON-
STRATED encouraging and clini-
cally meaningful anticancer activ-

ity coupled with a positive benefi t-risk 
profi le in patients with KRAS G12C-
mutated advanced pancreatic cancer. Find-
ings were presented  from the phase 1/2 
CodeBreaK 100 study (NCT03600883) during 
the February 2022 American Society of Clinical 
Oncology (ASCO) Plenary Series.1

The confi rmed objective response rate 
(ORR) with sotorasib in the phase 1/2 pancre-
atic cancer cohorts was 21.1% (95% CI, 9.55%-
37.32%). In addition, the median duration of 
response (DOR) was 5.7 months (95% CI, 1.6 
to not evaluable), achieving a disease control 
rate (DCR) of 84.2% (95% CI, 68.75%-93.98%).

There is a 5-year survival rate of 10% associ-
ated with pancreatic cancer, and the therapies 
currently approved by the FDA in the second 
line demonstrate just 6-month survival
and a response rate of 16%. Once patients prog-
ress on frontline and second-line therapy,
there are no next-line options.

It is estimated that 90% of all pancreatic 
ductal adenocarcinoma (PDAC) tumors harbor 
a KRAS mutation, with p.G12C in 1% to 2% of 
the mutations. Targeted therapy with sotorasib 
is being considered for this population.

The global, open-label CodeBreaK100 
study is evaluating the safety, tolerabil-
ity, pharmacokinetics (PK), and effi cacy 
of sotorasib in patients with solid tumors 
harboring a KRAS G12C mutation. Previous 
study fi ndings showed modest activity for 
the agent in patients with colorectal cancer2

and durable clinical benefi t in the non–small 
cell lung cancer population.3 The pancreatic 
cancer cohort evaluated 38 patients with 
locally advanced or metastatic disease who 
received at least 1 prior systemic therapy or 
who were intolerant or ineligible for avail-
able therapies that provided clinical benefi t.

According to the ASCO Plenary data and 
presenter, John H. Strickler, MD, associate 

professor of medicine at Duke University 
Medical School and a medical oncologist at 
Duke University Medical Center, in Durham, 
North Carolina, the median age in the study 
was 65.5 years; most patients were male with 
an ECOG performance status of 1 or 2; all 
patients had stage IV disease at enrollment; 
55% had received a diagnosis of de novo stage 
IV metastatic disease at initial diagnosis. In 
addition, 84% had 1 or 2 sites of metastasis, 
with liver metastases being the most com-
mon, followed by lung and bone metastases.

Strickler explained that the majority of 
patients were heavily pretreated. Approxi-
mately 79% of patients had received at least 
2 prior lines of therapy before being enrolled 
in CodeBreaK 100, 76% of patients had 
received prior FOLFIRINOX (irinotecan, fl uo-
rouracil, folinic acid, oxaliplatin), and nearly 
two-thirds had received prior gemcitabine in 
combination with nab paclitaxel.

Sotorasib was administered at 960 mg 
orally once daily. The primary end points 
assessed in the phase 1 dose-escalation cohort 
were safety and tolerability. The secondary 
end points were PK, ORR, DOR, DCR, and 
progression-free survival (PFS). In the phase 
2 portion, 26 patients were assessed for the 
primary end point of ORR by blinded indepen-
dent review committee and the secondary end 
points were DOR, DCR, PFS, overall survival 
(OS), time to response, and safety.

A waterfall plot of tumor responses showed 
that 30 of 38 patients experienced a decrease 
in the sum of diameters of lesions as eval-
uated with RECIST criteria compared with 
baseline measurements.

Treatment with sotorasib in the study con-
tinued for a median duration of 4.1 months, 
with the longest treatment duration of 11 
months. Two patients in the study had ongo-
ing responses at the time of the data cutoff. 
Investigators reported that 8 patients had a 
partial response, 24 had stable disease, and 
5 patients had progressive disease.

Secondary survival outcomes were esti-
mated using a Kaplan-Meier analysis. At 
a median follow-up of 16.8 months (range, 
0.6-16.8), the estimated median PFS was 
4.0 months (95% CI, 2.8-5.6), and the estimated 
median OS was 6.9 months (95% CI, 5.0-9.1).

Any-grade treatment-related adverse events 
(TRAEs) were observed in 42.1% of patients. 
The majority had grade 2 or greater severity 
TRAEs (31.6%). Overall, 13.2% of AEs led to 
reduction in or interruption of sotorasib, 7.9% 
of patients experienced serious AEs, and no 
AEs were fatal or led to treatment discon-
tinuation. Grade 3 TRAEs included diarrhea 
(5.3%), fatigue (5.3%), as well as abdominal 
pain, alanine aminotransferase increase, 
aspartate aminotransferase increase, pleu-
ral effusion, and pulmonary embolism in 
2.6% of patients each. Overall, the therapy 
was considered to be well-tolerated.

The CodeBreaK 100 study represents 
the largest data set evaluating a KRAS 
G12C inhibitor in heavily pretreated KRAS
G12C-mutated pancreatic cancer that resulted
in a centrally confi rmed ORR of 21.1% and 
disease control rate of 84%.

“These data support further exploration 
of sotorasib in this patient population 
with high unmet medical need,” Strick-
ler concluded. TT
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ALTHOUGH PRIOR RESEARCH 
has suggested that daily aspirin use 
may have antitumor effects, a recent 

study found no difference in invasive dis-
ease–free survival between patients with 
HER2-negative breast cancer who took a 
full-strength aspirin daily and those who 
did not. “Although infl ammation may still 
play a key role in cancer, it’s also important 
to remember that aspirin may have different 
effects in other cancers, such as colon, or 
in a different setting, such as primary vs 
secondary prevention,” study author Wendy 
Y. Chen, MD, MPH, a medical oncologist at 
the Dana-Farber Cancer Institute in Boston, 
Massachusetts, explained during a presen-
tation of the data. 

The study (NCT02927249), which was 
presented at the February 2022 Ameri-
can Society of Clinical Oncology (ASCO) 
Plenary Series,1 included more than 3000 
patients under 70 years with HER2-negative 
breast cancer who were randomly split into 
2 groups: half received 300 mg of aspirin 
every day, and the other received a placebo 
(FIGURE1). The main goal of the study was to 
compare invasive disease–free survival. 

“Aspirin users had a slightly worse survival
than those patients who received placebo,” 
Chen said. Findings showed that the aspirin 
users had a higher amount of disease events 
than the placebo group (111 compared with 
90, respectively), although the difference 
was not statistically signifi cant and the types 
of events were relatively balanced between 
the 2 groups, the investigators explained.

There was also a similar amount of severe 
AEs between the arms. “The incidence of 
grade 3 or higher [AEs] was similar for aspi-
rin vs placebo. Further, there were no grade 
4 cardiac, hematologic, or gastrointestinal 
events in the aspirin group,” Chen said.

However, another expert involved in the 
ASCO Plenary Series noted that the charac-
teristics of the patient population may play a 
role in the outcomes that were observed. “From 
these data, we can conclude that this high 

event rate among a postmenopausal, over-
weight population who had hormone receptor–
positive, high-risk disease was to be expected. 
And this is exactly the group that one would 
want to try to intervene upon, because we’d 
expect this group to have high levels of infl am-
mation,” said Angela DeMichele, MD, MSCE, 
coleader of the Breast Cancer Research Pro-
gram and director of the Breast Cancer Clini-
cal Trials Unit at Penn Medicine’s Abramson 
Cancer Center in Philadelphia, Pennsylvania.

Additionally, DeMichele pointed out that 
about 44% of patients dropped out in the 
early stages of the trial, although the rea-
sons why were not made known and could be 
interesting to consider. Study participants 
reported on whether they were adherent to 
taking their aspirin or placebo daily, and 
DeMichele noted, “Self-report can be notori-
ous for overestimates of adherence.”

Despite potential reasons for the poorer 
aspirin outcomes, this was not the fi rst study 
to show that aspirin use may not improve 
cancer-related outcomes. 

In 2018, fi ndings from the Aspirin in 
Reducing Events in Elderly trial (ASPREE; 
NCT01038583)1 were published, and they 
showed worse outcomes for patients who were 

over age 70 years and who took daily aspirin.
“Aspirin users [in the ASPREE trial] were 

found to have an increased risk of death—that 
was mainly driven by increased risk of can-
cer deaths. Of note, 19% had a prior history of 
cancer,” Chen said.

The United States Preventive Services Task 
Force recommends daily aspirin for the pre-
vention of colorectal cancer in individuals 
aged 50 to 59 years who have a 10-year car-
diovascular risk of 10% or higher. However, 
the jury is out when it comes to the risks and 
benefi ts of aspirin use in older adults.

“What we can take away from this study... 
is that at this time, aspirin should not be used 
simply to prevent breast cancer recurrence. 
For those situations in which there are other 
options, decisions about aspirin use for other 
indications should include an individualized 
risk/benefi t discussion between physician and 
patient,” DeMichele said. TT
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• Age < 70 years

• HER2-negative

•  If HR-positive: 
Node positive within 
10 years of diagnosis

•  If HR-negative: High-risk 
node negative 
(ER-negative and > 2 cm) 
or node positive within 
18 months of diagnosis

BMI, body mass index; ER, estrogen receptor; HR, hormone receptor.
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STIMULATOR OF INTERFERON genes 
(STING) is an endoplasmic protein that 
induces the production of proinfl ammatory 

cytokines and has become a target of interest to 
obtain or boost antitumor immune responses.1 First-
generation STING agonists are structurally unsta-
ble, which has driven development of compounds 
with greater stability and more potency.1

Numerous classes of STING agonists are being 
evaluated for use, including novel cyclic dinucle-
otides (CDNs), next-generation noncyclic dinucle-
otides (non-CDNs), bacterial vectors, and ENPP1 
(ectonucleotide pyrophosphatase/phosphodies-
terase 1) inhibitors. Systemic delivery of STING 
agonists is also being studied using antibody-drug 
conjugates, nanoparticle vaccines, antigen-
presenting cell (APC)-targeted tumor vaccines, and 
exosome-based therapies (FIGURE1).

“Most immunotherapies rely on a preexistent 
antibody antitumor response, and the vast major-
ity of [patients’ physiologies] have ‘immunologi-
cal ignorance’ toward cancer,” Jason Luke, MD, 
FACP, associate professor of medicine, Division 
of Hematology/Oncology, University of Pittsburgh 
School of Medicine in Pennsylvania, said during 
an interview with Targeted Therapies in Oncol-
ogy™. Luke, the director of the Cancer Immu-
notherapeutics Center, UPMC Hillman Cancer 
Center, explained that “STING is essentially an on 
switch that should activate the immune system to 
recognize the cancer.” 

First-Generation STING Agonists
DMXAA: Surprising Results, Wrong Species
DMXAA (Vadimezan), a 5,6-dimethylxanthe-
none-4-acetic acid and a vascular disrupting 
agent, was the fi rst STING agonist to be extensively
evaluated.1 “DMXAA showed potential, but no one 
fully understood the pathway or why it was work-

ing at the time,” Michael A. Curran, PhD, asso-
ciate professor of immunology and coscientifi c
director of the Oncology Research for Biologics 
and Immunotherapy Translation program at The 
University of Texas MD Anderson Cancer Center 
in Houston, said when interviewed by Targeted 
Therapies in Oncology™. 

Preclinical data were encouraging, but didn't 
last for long.2,3 A randomized phase 2 study 
(NCT00832494) incorporating DMXAA produced 
an adequate safety profi le, but a follow-up phase 3 
placebo-controlled trial (NCT00662597) showed no 
benefi t to overall survival or progression-free sur-
vival with the addition of DMXAA to carboplatin and 
paclitaxel in both trials.4,5 In both trials, patients had 
non–small cell lung cancer. For NCT00832494, effi -
cacy—including improved tumor response rate, time 
to tumor progression, and survival—was observed 
when DMXAA was added to the chemotherapy duo, 
as well as manageable safety. Further research 
revealed that DMXAA binds the ligand-binding site 
of murine STING with high affi nity but is ineffective 
in humans because of interspecies differences in 
STING.6 Therefore, the focus turned toward devel-
oping new agents with improved stability and the 
ability to bind to all known alleles of human STING. 

ADU-S100/MIW815: 
First-In-Human Clinical Trial
ADU-S100 (MIW815)—a synthetic CDN that mimics 
an endogenous cyclic dinucleotide called cGAMP is 
the native substrate of human STING and activates 
all known variants of human STING—was the fi rst 
STING agonist to be evaluated as a cancer immu-
notherapy in clinical trials.1 In preclinical studies 
using a variety of murine tumor models, intratu-
moral injection of ADU-S100 induced tumor-specifi c
CD8-positive T cells, leading to tumor clearance. 
Investigators found that combining ADU-S100 with 

The Potential 
of STING Agonists 
Is Explored in Cancer 
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immune checkpoint modulation produced a 
synergistic effect; the CD8 T-cell expansion 
driven by ADU-S100 enhanced the effi cacy of 
checkpoint inhibition, generating stronger, 
more durable eradication of tumors, includ-
ing at distal noninjected sites.7-10

Two phase 1 dose-escalation trials have 
examined treatment of advanced/metastatic 
solid tumors and lymphomas with intratu-
moral ADU-S100. The fi rst-in-human trial 
of ADU-S100 monotherapy (NCT02675439) 
enrolled 47 patients. 

There was only 1 dose-limiting tox-
icity (DLT), but clinical effi cacy was 
limited, with a single confi rmed par-
tial response (PR). In NCT03172936, 
66 patients received ADU-S100 in combina-
tion with the anti–PD-1 monoclonal antibody 
spartalizumab. There were no DLTs, and 
several patients experienced PRs.11,12

The NCT02675439 trial also evaluated 
ADU-S100 in combination with ipilimumab 
(Yervoy), and a phase 2 trial (NCT03937141) 
evaluated ADU-S100 in combination with 
pembrolizumab (Keytruda) in head and 
neck squamous cell carcinoma (HNSCC). 
Both trials were discontinued due to lack of 
substantial antitumor activity.1 Additionally, 
Novartis removed ADU-S100 from its port-
folio in late 2019 based on a review of the 
clinical data generated to date.13

Luke commented, “The ADU-S100 trials 
generated more questions than answers 
because no linear association between 
dose and likelihood of tumor size reduction 
was observed.” 

MK-1454: Possibilities in 
Combination Therapy
Ulevostinag (MK-1454) is a synthetic CDN 
that produced an acceptable safety profi le in 
a phase 1, open-label dose-escalation study 
in patients with advanced solid tumors or 
lymphomas (NCT03010176).14 MK-1454 was 
evaluated as monotherapy (arm 1) and in 
combination with pembrolizumab (arm 2). 
No complete responses or PRs were observed 
in arm 1, but the response rate in arm 2 was 
24% (6 of 25; all PRs), with an 83% median 
reduction in the size of injected and nonin-
jected lesions.14

Adverse events occurred in 83% of arm 
1 patients and 82% of arm 2, with grade 
3 or higher events occurring in 9% and 
14% of patients, respectively.14 Currently, 
MK-1454 is being evaluated in a phase 2 trial 
(NCT04220866) in patients with metastatic or 
unresectable recurrent HNSCC. Intratumor-
ally injected MK-1454 in combination with 
IV [intravenous] pembrolizumab is being 
compared with IV pembrolizumab alone.15

Next-Generation STING Agonists
BMS-986301
BMS-986301 is a novel CDN with promising 
preclinical results. In the CT26 and MC38 
murine tumor models, more than 90% 
regression was observed in injected and 
noninjected tumors, compared with 13% 
with ADU-S100. Further, complete regres-
sion of 80% of injected and noninjected 
tumors was achieved with a single dose of 
BMS-986301 in combination with an 
anti–PD-1 agent; in contrast, there were no 
responses to anti–PD-1 alone.16 A phase 1 trial 
evaluating BMS-986301 intratumoral or IV 
injection as monotherapy or in combination 
with nivolumab (Opdivo) and ipilimumab
in patients with advanced solid cancers is 
currently recruiting (NCT03956680).1

E7766
E7766 is a macrocycle-bridged STING agonist 
that binds to both human and murine STING 
proteins.1 Compared with reference CDNs, 
E7766 shows activity across a broader range 
of major human STING variants.17 Complete 
regression or signifi cant tumor growth 
delay was observed with single intratumoral 
injections in mouse models.18 In CT26 model 
mice bearing subcutaneous and liver tumors, 
a single injection of E7766 caused 90% of 
tumors to resolve, with no recurrence for 
over 8 months.19 A dose-dependent antitumor 
response and strong interferon-β induction 
were also observed in a mouse model of 

BCG-unresponsive non–muscle-invasive blad-
der cancer following intravesical adminis-
tration of E7766.20 A phase 1/1b clinical trial 
evaluating the effi cacy of E7766 monotherapy 
in patients with advanced solid tumors and 
lymphomas is under way (NCT04144140).1

GSK3745417
GSK3745417, a non-CDN small molecule with 
a dimeric amidobenzimidazole scaffold, is 
being studied in a phase 1 dose-escalation 
study (NCT03843359) as monotherapy or in 
combination with dostarlimab (Jemperli) in 
patients with relapsed/refractory solid tumors. 
GSK3745417 is administered via IV injection, 
and study completion is expected in 2025.1,21

SB11285
Another CDN being evaluated for IV use in 
patients with advanced solid tumors is the 
small molecule SB 11285. Preclinical studies 
have shown signifi cantly higher inhibition 
of tumor growth in mice with intratumoral 
injection of SB11285 vs control, and a syn-
ergistic effect was observed when SB11285 
was combined with cyclophosphamide.22 A 
phase 1a/1b, nonrandomized dose-escalation 
study is under way to evaluate IV SB11285 as 
monotherapy or in combination with atezoli-
zumab (Tecentriq) in patients with advanced 
solid tumors (NCT04096638).1

Of the systemic drugs, Curran says SB 
11285 may have the best therapeutic window. 
“SB 11285 is more graded in its activity without 

F I G U R E .  N OV E L  S T I N G  AG O N I S T  S T R AT E G I E S  A N D  AG E N T S  I N  D E V E LO P M E N T 1

This figure is reprinted under Attribution 4.0 International (CC BY 4.0), under the Creative Commons Attribution License.
Source: Amouzegar A, Chelvanambi M, Filderman JN, Storkus WJ, Luke JJ. STING agonists as cancer therapeutics. 
Cancers. 2021;13(11):2695. doi: 10.3390/cancers13112695  

Figure 1. Novel STING agonist strategies and agents in development.Figure 1. Novel STING agonist strategies and agents in development.
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being hyperactive at lower doses, and it 
has a natural predilection in the way it 
was made for uptake by lymphocytes spe-
cifi cally, so it’s not going to have as great a 
potential for organ toxicity.”

Ryvu’s STING Agonists
The biopharmaceutical company Ryvu 
Therapeutics is developing new-generation 
non-CDN, nonmacrocyclic small-molecule 
STING agonists (Ryvu’s agonists) intended 
for systemic administration. Initial preclin-
ical study results indicated high cellular 
potency, with cytokine production in human 
immune cells at low nanomolar range.1,23

Additionally, high activity is maintained 
regardless of the human STING variant. In 
the CT26 murine model, IV administration 
led to signifi cant tumor growth inhibition, 
complete tumor regression, and development 
of immunological memory.1,23

The Future of STING Agonists
Although preclinical data are exciting, clini-
cal results with STING agonists remain elu-
sive. “Every single company has preclinical 
modeling to indicate their version of this is the 
best,” said Luke, “but beyond ADU-S100 and 
DMXAA, we have zero clinical data to indi-
cate there are direct applications in the fi eld.”

He noted that there is even a lupus-like 
autoimmune condition in humans called 
STING-associated vasculopathy with onset 
in infancy in which STING is hyperactive.24

This raises another concern mentioned by 
both Luke and Curran. “STING is everywhere, 
almost all cells have some degree of STING 
pathway, and it’s active in a lot of them,” 
Curran said. “If you’re giving something that 
accumulates more effi ciently in…the liver and 
not the target tumor, then you’re going to have 
concerns about the appropriate therapeutic 
window.” Curran noted one way to circumvent 
this problem: targeting of STING agonists to 
tumors using systemic delivery approaches 
such as antibody-drug conjugation and other 
tumor-targeted delivery vehicles.

One fundamental obstacle associated with 
STING agonists is knowing which cells to 
target. “We may need to be targeting other 
antigen-presenting populations, such as mono-
cytes or myeloid cells,” said Luke. Expanding 
on this topic, Curran suggested that a “pan-
myeloid” approach is required. “There’s a dif-
ferent benefi t depending on the myeloid subset. 
On the suppressive myeloid side, you need to 
depolarize them from how the tumor has pro-
grammed them, but on the dendritic cell side, 
you’re looking to create an active dendritic cell 
population and wake up the tumor response.” 
STING agonists have the potential to do both.

The combination of STING agonists and 
current immunotherapies is certainly appeal-
ing. “CTLA-4 and PD-L1 blockades are really 
good at rescuing failed T-cell responses,
but they require T cells and access to the core 
of the tumor,” Curran said. He continued, 
“STING agonists function as an in situ vac-
cine to prime [the] T-cell response, but they 
also lower the myelosuppressive threshold 
that creates immune exclusion. The 2 [types 
of drug] together are ideal.”

There are many open-ended questions 
regarding STING agonist therapy at this 
time, but the immense potential keeps Luke 
engaged with the research. “This should 
work; we just haven’t fi gured out why it 
doesn’t yet in humans. That’s partly why I 
remain so interested. If we can keep work-
ing on it in a logical, hypothesis-driven way, 
then we should get there.” TT
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Cutaneous Reactions (continued)
Monitor patients for new or worsening cutaneous reactions, including photosensitivity reactions. Withhold ZYNLONTA for 
severe (Grade 3) cutaneous reactions until resolution. Advise patients to minimize or avoid exposure to direct natural or 
artificial sunlight including exposure through glass windows. Instruct patients to protect skin from exposure to sunlight by 
wearing sun-protective clothing and/or the use of sunscreen products. If a skin reaction or rash develops, dermatologic 
consultation should be considered.
Embryo-Fetal Toxicity
Based on its mechanism of action, ZYNLONTA can cause embryo-fetal harm when administered to a pregnant woman 
because it contains a genotoxic compound (SG3199) and affects actively dividing cells. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with ZYNLONTA and for 9 months after the last dose. Advise male patients with female 
partners of reproductive potential to use effective contraception during treatment with ZYNLONTA and for 6 months after 
the last dose. 
ADVERSE REACTIONS
In a pooled safety population of 215 patients (Phase 1 and LOTIS-2), the most common (>20%) adverse reactions, 
including laboratory abnormalities, were thrombocytopenia, increased gamma-glutamyltransferase, neutropenia, anemia, 
hyperglycemia, transaminase elevation, fatigue, hypoalbuminemia, rash, edema, nausea, and musculoskeletal pain.
In LOTIS-2, serious adverse reactions occurred in 28% of patients receiving ZYNLONTA. The most common serious adverse 
reactions that occurred in ≥2% receiving ZYNLONTA were febrile neutropenia, pneumonia, edema, pleural effusion, and 
sepsis. Fatal adverse reactions occurred in 1%, due to infection.
Permanent treatment discontinuation due to an adverse reaction of ZYNLONTA occurred in 19% of patients. Adverse reactions 
resulting in permanent discontinuation of ZYNLONTA in ≥2% were gamma-glutamyltransferase increased, edema, and effusion.
Dose reductions due to an adverse reaction of ZYNLONTA occurred in 8% of patients. Adverse reactions resulting in dose 
reduction of ZYNLONTA in ≥4% was gamma-glutamyltransferase increased.
Dosage interruptions due to an adverse reaction occurred in 49% of patients receiving ZYNLONTA. Adverse reactions leading 
to interruption of ZYNLONTA in ≥5% were gamma-glutamyltransferase increased, neutropenia, thrombocytopenia, and edema. 
You may report side effects to the FDA at (800) FDA-1088 or www.fda.gov/medwatch. 
You may also report side effects to ADC Therapeutics at 1-855-690-0340.

Please see Brief Summary of the full Prescribing Information on adjacent pages.

INDICATION AND USAGE  
ZYNLONTA is indicated for the treatment of adult patients with relapsed or refractory large B-cell lymphoma after two or 
more lines of systemic therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising 
from low-grade lymphoma, and high-grade B-cell lymphoma.
This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Effusion and Edema 
Serious effusion and edema occurred in patients treated with ZYNLONTA. Grade 3 edema occurred in 3% (primarily peripheral 
edema or ascites) and Grade 3 pleural effusion occurred in 3% and Grade 3 or 4 pericardial effusion occurred in 1%.
Monitor patients for new or worsening edema or effusions. Withhold ZYNLONTA for Grade 2 or greater edema or effusion 
until the toxicity resolves. Consider diagnostic imaging in patients who develop symptoms of pleural effusion or pericardial 
effusion, such as new or worsened dyspnea, chest pain, and/or ascites such as swelling in the abdomen and bloating. 
Institute appropriate medical management for edema or effusions.
Myelosuppression
Treatment with ZYNLONTA can cause serious or severe myelosuppression, including neutropenia, thrombocytopenia, and 
anemia. Grade 3 or 4 neutropenia occurred in 32%, thrombocytopenia in 20%, and anemia in 12% of patients. Grade 4 
neutropenia occurred in 21% and thrombocytopenia in 7% of patients. Febrile neutropenia occurred in 3%. 
Monitor complete blood counts throughout treatment. Cytopenias may require interruption, dose reduction, or 
discontinuation of ZYNLONTA. Consider prophylactic granulocyte colony-stimulating factor administration as applicable.
Infections
Fatal and serious infections, including opportunistic infections, occurred in patients treated with ZYNLONTA. Grade 3 or 
higher infections occurred in 10% of patients, with fatal infections occurring in 2%. The most frequent Grade ≥3 infections 
included sepsis and pneumonia. 
Monitor for any new or worsening signs or symptoms consistent with infection. For Grade 3 or 4 infection, withhold 
ZYNLONTA until infection has resolved.
Cutaneous Reactions
Serious cutaneous reactions occurred in patients treated with ZYNLONTA. Grade 3 cutaneous reactions occurred in  
4% and included photosensitivity reaction, rash (including exfoliative and maculo-papular), and erythema. 
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In LOTIS-2, serious adverse reactions occurred in 28% of patients receiving ZYNLONTA. The most common serious adverse 
reactions that occurred in ≥2% receiving ZYNLONTA were febrile neutropenia, pneumonia, edema, pleural effusion, and 
sepsis. Fatal adverse reactions occurred in 1%, due to infection.
Permanent treatment discontinuation due to an adverse reaction of ZYNLONTA occurred in 19% of patients. Adverse reactions 
resulting in permanent discontinuation of ZYNLONTA in ≥2% were gamma-glutamyltransferase increased, edema, and effusion.
Dose reductions due to an adverse reaction of ZYNLONTA occurred in 8% of patients. Adverse reactions resulting in dose 
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Dosage interruptions due to an adverse reaction occurred in 49% of patients receiving ZYNLONTA. Adverse reactions leading 
to interruption of ZYNLONTA in ≥5% were gamma-glutamyltransferase increased, neutropenia, thrombocytopenia, and edema. 
You may report side effects to the FDA at (800) FDA-1088 or www.fda.gov/medwatch. 
You may also report side effects to ADC Therapeutics at 1-855-690-0340.
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more lines of systemic therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising 
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This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
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IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Effusion and Edema 
Serious effusion and edema occurred in patients treated with ZYNLONTA. Grade 3 edema occurred in 3% (primarily peripheral 
edema or ascites) and Grade 3 pleural effusion occurred in 3% and Grade 3 or 4 pericardial effusion occurred in 1%.
Monitor patients for new or worsening edema or effusions. Withhold ZYNLONTA for Grade 2 or greater edema or effusion 
until the toxicity resolves. Consider diagnostic imaging in patients who develop symptoms of pleural effusion or pericardial 
effusion, such as new or worsened dyspnea, chest pain, and/or ascites such as swelling in the abdomen and bloating. 
Institute appropriate medical management for edema or effusions.
Myelosuppression
Treatment with ZYNLONTA can cause serious or severe myelosuppression, including neutropenia, thrombocytopenia, and 
anemia. Grade 3 or 4 neutropenia occurred in 32%, thrombocytopenia in 20%, and anemia in 12% of patients. Grade 4 
neutropenia occurred in 21% and thrombocytopenia in 7% of patients. Febrile neutropenia occurred in 3%. 
Monitor complete blood counts throughout treatment. Cytopenias may require interruption, dose reduction, or 
discontinuation of ZYNLONTA. Consider prophylactic granulocyte colony-stimulating factor administration as applicable.
Infections
Fatal and serious infections, including opportunistic infections, occurred in patients treated with ZYNLONTA. Grade 3 or 
higher infections occurred in 10% of patients, with fatal infections occurring in 2%. The most frequent Grade ≥3 infections 
included sepsis and pneumonia. 
Monitor for any new or worsening signs or symptoms consistent with infection. For Grade 3 or 4 infection, withhold 
ZYNLONTA until infection has resolved.
Cutaneous Reactions
Serious cutaneous reactions occurred in patients treated with ZYNLONTA. Grade 3 cutaneous reactions occurred in  
4% and included photosensitivity reaction, rash (including exfoliative and maculo-papular), and erythema. 



ZYNLONTATM (loncastuximab tesirine-lpyl) for injection, for intravenous use
The following is a Brief Summary; refer to full Prescribing Information for complete product information.

Table 1: Adverse Reactions (≥10%) in Patients with Relapsed 
or Refractory DLBCL who received ZYNLONTA in LOTIS-2

Adverse Reaction
ZYNLONTA 
(N=145)

All Grades (%) Grades 3 or 4 (%)
General Disorders and Administration Site Conditions

Fatigueb 38 1a

Edemac 28 3a

Skin and Subcutaneous Tissue Disorders

Rashd 30 2a

Pruritus 12 0

Photosensitivity reaction 10 2a

Gastrointestinal Disorders

Nausea 23 0

Diarrhea 17 2a

Abdominal paine 14 3

Vomiting 13 0

Constipation 12 0

Musculoskeletal and Connective Tissue Disorders

Musculoskeletal painf 23 1a

Metabolism and Nutrition Disorders

Decreased appetite 15 0

Respiratory Disorders

Dyspneag 13 1a

Pleural effusion 10 2a

Infection

Upper respiratory tract infectionh 10 <1a

Table 2: Select Laboratory Abnormalities (≥10%) That Worsened from 
Baseline in Patients with Relapsed or Refractory DLBCL Who Received 
ZYNLONTA in LOTIS-2

Laboratory 
Abnormality

ZYNLONTAa

All Grades (%) Grade 3 or 4 (%)
Hematologic
Platelets decreased 58 17

Neutrophils decreased 52 30

Hemoglobin decreased 51 10b

Chemistry
GGT increased 57 21

Glucose increased 48 8

AST increased 41 <1b

Albumin decreased 37 <1b

ALT increased 34 3

TM

ZYNLONTA is a trademark of ADC Therapeutics SA.  
© 2021 ADC Therapeutics SA. All rights reserved. 
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TREATMENT OPTIONS HAVE expanded 
widely for patients with multiple myeloma 
over the past several years, resulting in sig-

nifi cantly improved outcomes for these patients. 
Two decades ago, the median survival was 

approximately 3 years, and now it is 8 to 10 years1—
and can be even longer for many patients, according 
to Kenneth C. Anderson, MD, program director 
of the Jerome Lipper Multiple Myeloma Center 
and LeBow Institute for Myeloma Therapeutics at 
Dana-Farber Cancer Institute and the Kraft Family 
Professor of Medicine at Harvard Medical School, 
both in Boston, Massachusetts. The reason? Ander-
son attributed it to combining classes of drugs like 
proteasome inhibitors, immunomodulatory drugs 
(IMiDs), and monoclonal antibodies for newly diag-
nosed patients and those with relapsed/refractory 
multiple myeloma. “We can increase the frequency 
of response and the extent of response, so we get 
very deep responses,” he said.

In 2021, there were an estimated 34,910 new cases 
of myeloma, accounting for 1.8% of all new cancer 
cases. Last year, approximately 12,410 individuals 
died from myeloma. Death rates have decreased 
slightly in the past decade, from 3.4 per 100,000 in 
2012 to 3.0 per 100,000 in 2019, the last year data 
were available (FIGURE).2

In the past decade, the FDA approved 13 new 
agents and 29 treatments for multiple myeloma, 
which have transformed the treatment paradigm 
for patients with newly diagnosed and relapsed/
refractory multiple myeloma, according to Ander-
son. “Most importantly, it’s changed the outlook 
and the outcome for our patients,” he said in an 
interview with Targeted Therapies in OncologyTM. 

What follows are the 10 top advances in multiple 
myeloma from the past decade. 

The Starting Point
In the 1980s, doctors relied on high-dose chemo-
therapy and autologous stem cell transplantation 
(ASCT) from bone marrow, Anderson said. In the 
1990s, treatment included high-dose therapy and 
peripheral blood as a source of stem cell trans-
plant.3 By the late 1990s and the fi rst decade of 

2000, IMiDs and proteosome inhibitor drugs were 
approved for use in multiple myeloma. 

Around 2012, lenalidomide (Revlimid) and 
dexamethasone (Rd), followed by ASCT, became a 
standard-of-care treatment option. Intermediate- 
or high-risk patients might have received a borte-
zomib (Velcade)–based induction therapy, followed 
by ASCT, with bortezomib-based maintenance. 
Patients ineligible for ASCT might have received 
Rd for standard-risk disease or a bortezomib-based 
treatment for intermediate- or high-risk disease.4

“The big debate at that time was, ‘Was is it good to 
combine our 2 most active agents, or should we try 
and sequence agents so that we preserve or save 
treatments for later on?’” Sagar Lonial, MD, FACP, 
said. Lonial is chief medical offi cer of Winship Can-
cer Institute of Emory University and professor and 
chair of the Department of Hematology and Medi-
cal Oncology as well as the Anne and Bernard Gray 
Family Chair in Cancer at Emory University School 
of Medicine in Atlanta, Georgia. 

These patients may have experienced increased 
survival rates from the treatment, but almost all 
would relapse.5

Redefi ning Whom to Treat
The past decade saw paradigm shifts in myeloma 
management, including early intervention. The 
International Myeloma Working Group updated its 
diagnostic criteria in 2014 to add validated biomark-
ers beyond the standard CRAB features (hyper-
calcemia, renal failure, anemia, and bone lesions) 
for defi ning multiple myeloma.6 Additionally,
treatment options were added for some patients 
with smoldering multiple myeloma; patients could 
be treated earlier, based on their risk of end-organ 
damage, according to Shaji Kumar, MD, a profes-
sor of medicine and consultant for the Division of 
Hematology at Mayo Clinic in Rochester, Minnesota. 

“Clinical trials have shown that there’s an advan-
tage to starting to treat patients with smoldering 
multiple myeloma who are at a very high risk of 
disease progression,” Kumar said. 

Previously, patients with smoldering myeloma were 
treated only when they developed complications, such 

Multiple Myeloma: Top 10 Advances 
in the Past 10 Years 
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as high blood calcium, kidney dysfunction, 
anemia, or bone disease, Anderson said. With 
the advent of effective and well-tolerated novel 
agents, these complications may be prevented. 

Current Frontline Treatments
The current standard induction regimen of 
lenalidomide, bortezomib, and dexamethasone 
(RVd)7 and single ASCT for eligible patients, 
followed by risk-adaptive maintenance, has 
shown median progression-free survival (PFS) 
of 65 months for all patients and 76.5 months 
for standard-risk patients. The median overall 
survival (OS) is 126.6 months.8

“I think what allowed us to do that was 
combining drugs together, getting deep 
responses, building on those deep responses 
with transplant, and then using risk-adapted 
maintenance,” Lonial said. Physicians cur-
rently debate the need for 4-drug regimens, 
such as with the addition of the anti-CD38 
monoclonal antibody daratumumab (Darza-
lex), to further improve outcomes. 

Transplant remains a standard of care 
for those who are eligible. “If you put the 
RVd and daratumumab before and after a 
transplant, you can get minimal residual 
disease [MRD]–negative responses in 70% 
of patients, which is quite remarkable, and 
that does correlate with much better out-
comes,” Anderson said.9

RVd lite is a modifi ed regimen with a 
lower dose of lenalidomide, which also has 
high response rates and a long PFS, with 
a favorable adverse event profi le for non-
transplant candidates, Anderson said. The 
median PFS with the modifi ed regimen was 
found to be 35.1 months,10 and this triplet as 
well as the daratumumab with lenalidomide 
and dexamethasone triplet have become 
preferred regimens for patients who are 
ineligible for transplant.7

Eliminating ASCT is a topic of discussion 
but not currently advised.11 “I would be 
cautious about throwing out transplant,” 
Lonial said. “We’ve been trying to do that for 
15 years, and it continues to survive and thrive 
even in the context of new treatments.” That 
is because every trial comparing transplant 
to no transplant, even with new drugs, has 
shown that transplant deepens the response 
and offers signifi cant benefi ts, he said.

Proteosome Inhibitors
In the past decade, the proteosome inhibitor 
class of drugs has expanded, with the FDA 
approval of carfi lzomib (Kyprolis) in 201212

and ixazomib (Ninlaro) in 2015,13 the fi rst 
FDA-approved oral proteasome inhibitor 
(TIMELINE). Carfi lzomib acts as a single 
agent or a doublet with dexamethasone.14

“Pomalidomide [Pomalyst] and carfi lzomib 
are playing a much greater role in the man-
agement of patients throughout their disease 
course now than they [did] a decade ago, and 
they have signifi cant advantages in terms of 
toxicity as well as potency that I think makes 
them...great drugs for us to have available 
for our patients,” Lonial said. 

Carfi lzomib is considered the more potent 
of the proteasome inhibitors.14-16 In the 
ENDEAVOR trial (NCT01568866), carfi lzo-
mib was compared with the fi rst-generation 
proteasome inhibitor bortezomib, both in 
combination with dexamethasone, in patients 
with relapsed/refractory multiple myeloma.
The median PFS was approximately
double for carfi lzomib/dexamethasone 
compared with bortezomib/dexamethasone 
at 18.7 months vs 9.4 months, respectively  
(HR, 0.53; 95% CI, 0.44-0.65; P < .0001).15

Ixazomib is advantageous as an oral agent, 
with the phase 3 TOURMALINE-MM1 trial 
(NCT01564537) showing a PFS advantage for 
oral ixazomib plus lenalidomide/dexameth-
asone vs lenalidomide/dexamethasone alone 
(20.6 months vs 14.7 months, respectively; 
HR, 0.74; P = .01) in patients with relapsed/
refractory disease.16 Although patients can 
get some peripheral neuropathy, recent clini-
cal trials show it is not as potent as with some 
other proteosome inhibitors,17 Kumar noted. 

Immune-Based Therapies
Anderson defi nes this past decade as the 
“immune era,” and Lonial agrees, noting that 
the revolution in myeloma treatment during 
the past 10 years has been in immune-based 
therapies. That includes daratumumab, 
which has become important for patients who 
are ineligible for ASCT, based on the results 

of the MAIA trial (NCT02252172).18 Inves-
tigators found a signifi cant PFS benefi t for 
daratumumab plus lenalidomide and dexa-
methasone vs lenalidomide and dexametha-
sone alone in transplant-ineligible patients 
with newly diagnosed multiple myeloma 
(not reached vs 34.4 months, respectively; 
HR, 0.53; 95% CI, 0.43-0.66; P < .0001). “The 
average remission is around 5 years. That’s 
better than anything else we’ve seen in that 
patient population,” Lonial said. “But it’s con-
tinuous therapy.”

Daratumumab has single-agent activity 
and “is potent in pretty much every combi-
nation we tested, whether it’s a proteosome 
inhibitor or an IMiD or in combination with 
other immune therapies,” Lonial noted. 

Daratumumab targeting CD38 and elo-
tuzumab (Empliciti) targeting SLAMF7 
were both approved in 2015.19,20 Elotuzumab 
“doesn’t have single-agent activity but does 
have effects in combination with both lena-
lidomide and pomalidomide in phase 3 trials, 
demonstrating superiority over lenalidomide 
and pomalidomide alone,” Lonial said. 

In the phase 3 ELOQUENT-2 trial 
(NCT01239797), elotuzumab in combina-
tion with lenalidomide and dexamethasone 
showed a signifi cant increase in PFS com-
pared with lenalidomide and dexamethasone 
alone (19.4 months vs 14.9 months, respec-
tively; HR, 0.70; 95% CI, 0.57-0.85; P < .001).21

A new formulation of daratumumab with 
hyaluronidase-fi hj (Darzalex Faspro) was 
approved in 2021.22 “[It] has been a big game 
changer for myeloma because it’s been com-
bined with a variety of different drugs, and the 
combinations of it are quite effective,” Kumar 
said, noting that it is also well tolerated.
Usage of the subcutaneous formulation 
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SEPTEMBER 26, 2019   FDA approval of daratumumab 
plus bortezomib, thalidomide, and dexamethasone for 
patients with newly diagnosed MM who are eligible for ASCT

JULY 3, 2019   FDA accelerated approval of selinexor 
plus dexamethasone for adult patients with R/R MM who 
have received ≥4 prior lines of therapy and whose disease is 
refractory to ≥2 Pis, ≥2 IMiDs, and an anti-CD38 mAb 

JUNE 27, 2019   FDA approval of daratumumab plus 
lenalidomide and dexamethasone for patients with newly 
diagnosed MM who are ineligible for ASCT

NOVEMBER 30, 2015   FDA approval of elotuzumab plus 
lenalidomide and dexamethasone for patients with MM who 
have received 1-3 prior lines of therapy

NOVEMBER 21, 2016   FDA approval of daratumumab 
plus lenalidomide or bortezomib and dexamethasone for 
patients with MM who have received ≥1 prior line of therapy

NOVEMBER 20, 2015   FDA approval of oral ixazomib 
plus lenalidomide and dexamethasone for patients with MM 
who have received  ≥1 prior line of therapy 

JULY 24, 2015   FDA approval of carfi lzomib plus 
lenalidomide and dexamethasone for patients with relapsed 
MM who have received 1-3 prior lines of therapy

FEBRUARY 8, 2013   FDA accelerated approval of 
pomaliomide for patients with MM who have received ≥2 prior 
lines of therapy, including lenalidomide and bortezomib 

TIMELINE OF SYSTEMIC THERAPY 
APPROVALS IN MULTIPLE MYELOMA

NOVEMBER 16, 2015   FDA accelerated approval of 
daratumumab for patients with MM previously treated with ≥3 
prior lines of therapy, including a PI and an IMiD, or who are 
refractory to a PI and an IMiD

FEBRUARY 23, 2015*   FDA accelerated approval of 
panobinostat plus bortezomib and dexamethasone for 
patients with MM who have received ≥2 prior therapies, 
including bortezomib and an IMiD

JULY 20, 2012   FDA accelerated approval of 
carfi lzomib injection for patients with MM who have received 
≥2 prior therapies, including bortezomib and an IMiD

became especially important during the COVID-19 pandemic, 
when oncologists sought to reduce the number of offi ce visits 
to safeguard patients’ health.

Pomalidomide was approved in 2013 as a second-generation 
IMiD that can overcome resistance to lenalidomide and tha-
lidomide (Thalomid).23 In the phase 3 NIMBUS/MM-003 trial 
(NCT01311687) that enrolled patients with relapsed/refractory 
multiple myeloma and at least 2 prior therapies, pomalido-
mide and low-dose dexamethasone showed an improved PFS 
compared with high-dose dexamethasone (4.0 months vs 
1.9 months, respectively; HR, 0.48; 95% CI, 0.39-0.60; P < .0001).24

Other Treatment Classes 
In the past decade, patients with multiple myeloma benefi ted 
from development and approvals in other treatment classes, 
including antibody-drug conjugates (ADC), nuclear transport 
inhibitors, and IMiDs. The ADC belantamab mafodotin-blmf 
(Blenrep) was approved in 202025; it has single-agent activity 
in relapsed/refractory myeloma and is being considered in 
combinations as well. The agent is labeled for use after at least 
4 prior therapies, but the prescribing label comes with a boxed 
warning for alterations in vision. Lonial highlighted that it 
is the fi rst of the B-cell maturation antigen (BCMA)–directed 
treatments, a promising novel therapeutic target in multiple 
myeloma due to its expression on mature B lymphomas and 
limited expression on hematopoietic stem cells.26

The XP01 nuclear transport inhibitor selinexor (Xpovio) 
was approved in 2019.27 It has a new target and mechanism of 
action, Lonial noted, and is approved alone, with dexametha-
sone, in combination with proteasome inhibitors, and in earlier
lines of relapse. 

The histone deacetylase inhibitor panobinostat (Farydak) 
received accelerated approval in 2015 from the FDA for pre-
viously treated multiple myeloma,28 but the indication was 
withdrawn in 2021 because the manufacturer could not com-
plete the necessary postapproval clinical research to maintain 
approval.29 “At this point, it’s something that cannot be easily 
used [for myeloma],” Kumar said.

CAR T and BiTEs
One of the decade’s big stories in myeloma is chimeric antigen 
receptor (CAR) T-cell and bispecifi c T-cell engager (BiTE) ther-
apies. The CAR T-cell therapy idecabtagene vicleucel (Abecma)
was approved in 2021.30 The anti-BCMA targeted therapy 
“clearly has activity and depth of response in a refractory 
patient population and is being tested in earlier lines of thera-
py as well,” Lonial said. He added that the average response is 
approximately a year and that the average response for cilta-
cabtagene autoleucel (cilta-cel; Carvykti), which was recently 
FDA approved,31 looks to be about 2 years. “CAR T cells offer 
us a window into a way to use BCMA as a mechanism by 
which to eradicate the clone,” he said. Cilta-cel was approved 
by the FDA on February 28, 2022, for adults with relapsed or 
refractory multiple myeloma after 4 or more prior lines of ther-
apy, including a proteasome inhibitor, an immunomodulatory 
agent, and an anti-CD38 monoclonal antibody.32

“The 2 CAR T-cell therapies have been remarkable in that 
they have achieved complete and even MRD-negative responses
in patients with far advanced relapsed/refractory myeloma, 
who literally have no other options,” Anderson said.

BiTEs are not yet FDA approved but look promising. 
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TIMELINE CONTINUED

JULY 9, 2021   FDA approval of subcutaneous daratu-
mumab and hyaluronidase plus pomalidomide and dexa-
methasone for adult patients with MM who have received 
≥1 prior line of therapy, including lenalidomide and a PI

MARCH 26, 2021   FDA approval of idecabtagene 
vicleucel for adult patients with R/R MM who have 
received ≥4 prior lines of therapy, including an anti-CD38 
mAb, a PI, and an IMiD 

DECEMBER 18, 2020   FDA approval of selinexor 
plus bortezomib and dexamethasone for adult patients 
with MM who have received ≥1 prior line of therapy

AUGUST 5, 2020   FDA approval of belantamab 
mafodotin for adult patients with R/R MM who have 
received ≥4 prior therapies, including an anti-CD38 
mAb, a PI, and an IMiD

MARCH 2, 2020   FDA approval of isatuximab, 
pomalidomide, and dexamethasone in patients 
previously treated with ≥2 prior therapies, including 
lenalidomide and a PI

MAY 1, 2020   FDA approval of subcutaneous 
daratumumab and hyaluronidase for patients with newly 
diagnosed or R/R MM

AUGUST 20, 2020   FDA approval of carfi lzomib and 
daratumumab plus dexamethasone for adult patients with 
R/R MM who have received 1-3 prior lines of therapy

MARCH 31, 2021   FDA approval of isatuximab plus 
carfi lzomib and dexamethasone for adult patients 
with R/R MM who have received 1-3 prior lines of therapy

DECEMBER 1, 2021   FDA approval of subcutaneous 
daratumumab and hyaluronidase plus carfi lzomib 
and dexamethasone for adult patients with R/R MM 
who have received 1-3 prior lines of therapy

FEBRUARY 28, 2022   FDA approval of 
ciltacabtagene autoleucel for adults with R/R multiple 
myeloma who received ≥4 prior lines of therapy, 
including a PI, an IMiD agent, and an anti-CD38 mAb

2020

2021

2022

“I think many of us were skeptical that [BiTEs] would be active 
in myeloma, given that T-cell health may be suboptimal in a 
refractory myeloma patient population. But that’s clearly not 
the case, with response rates between 60% and 80% with any 
of the BCMA-directed CAR T cell or bispecifi cs,” Lonial said, 
noting that he is excited about the potential of having an off-
the-shelf immune-stimulator product, which could be a great 
adjunct to CAR T cells. 

Between 6 and 12 BiTEs are in clinical trials for myeloma, 
Anderson said. Most CAR T and BiTE products target BCMA, 
as does belantamab mafodotin.26 “It’s a good target, and right 
now it’s only being targeted in far-advanced myeloma—but it’s 
going to be used earlier in the disease course,” he said.

MRD: The Potential End to Continuous Therapy
Clinicians are using end points like MRD to begin to potentially
move away from continuous therapy, Lonial said. “With the avail-
ability of potentially sustained MRD negativity as an end point, 
we may be getting to a point where we can stop therapy,” he said.

MRD is assessed with multicolor fl ow cytometry or gene 
sequencing,33 Anderson said. Triplet and quadruplet treatments 
can achieve MRD negativity in patients with newly diagnosed 
and relapsed/refractory multiple myeloma, he noted, and a dura-
ble response correlates with marked PFS and OS advantages.

Cytogenetics-Based Stratifi cation Standards
Myeloma is a heterogenous disease, and this newer revelation is 
leading to genetic risk stratifi cation at diagnosis to determine 
therapy, Kumar said. “A one-size-fi ts-all approach may not be 
the best way to deal with patients with multiple myeloma,”
he said. Different prognostic factors allow clinicians to better 
defi ne potential outcomes, helping them formulate individual 
treatment strategies.  

Fluorescence in situ hybridization testing is an accepted 
standard to help defi ne whether a patient has standard- or 
high-risk multiple myeloma. This has markedly improved the 
prognostication in myeloma, Anderson said.

There’s also a move toward molecular testing with gene 
sequencing or mutation analysis to determine disease risk, as 
well as mass spectrometry to determine treatment paths based 
on protein analyses. “Because mass spectrometry is a little bit 
more reproducible, it’s a little bit more objective,” Lonial said, 
noting that can make a difference when using antibodies like 
daratumumab and elotuzumab and potentially the BiTEs.

Looking Ahead
Each therapy is a building block to new treatments. The words 
“cure” or “functional cure” are now in play, Kumar said. By 
extending the duration that myeloma is under control, at least 
for older patients, myeloma may not be the cause of death. Due 
to drug combinations and better supportive care, each treat-
ment line can control the disease for 3 to 6 years, so patients 
are living longer with myeloma, he noted.

Perhaps ASCT will be eliminated if BiTEs and/or CAR T cells 
can show better results than ASCT. The future for multiple 
myeloma treatment includes determining optimal therapy 
combinations based on disease characteristics, with the pos-
sibility of discontinuing treatment. “But, of course, our goal is 
to try and cure the disease,” Kumar said. TT 

REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.
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ASCT, autologous stem cell transplantation; IMiD, immunomodulatory drug; mAb, monoclonal 
antibody; MM, multiple myeloma; PI, proteasome inhibitor; R/R, relapsed or refractory. 
* Indication was later withdrawn.



equivalent) until improvement to Grade 1 or less. Upon improvement to 
Grade 1 or less, initiate corticosteroid taper and continue to taper over 
at least 1 month. Consider administration of other systemic 
immunosuppressants in patients whose immune-mediated adverse 
reactions are not controlled with corticosteroids. 
Immune-mediated pneumonitis: LIBTAYO can cause immune-mediated 
pneumonitis. In patients treated with other PD-1/PD-L1–blocking antibodies, 
the incidence of pneumonitis is higher in patients who have received prior 
thoracic radiation. Immune-mediated pneumonitis occurred in 3.2% 
(26/810) of patients receiving LIBTAYO, including Grade 4 (0.5%), Grade 3 
(0.5%), and Grade 2 (2.1%). Pneumonitis led to permanent discontinuation 
in 1.4% of patients and withholding of LIBTAYO in 2.1% of patients. 
Systemic corticosteroids were required in all patients with pneumonitis. 
Pneumonitis resolved in 58% of the 26 patients. Of the 17 patients in 
whom LIBTAYO was withheld, 9 reinitiated after symptom improvement; 
of these, 3/9 (33%) had recurrence of pneumonitis. Withhold LIBTAYO for 
Grade 2, and permanently discontinue for Grade 3 or 4. Resume in patients 
with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. 
Permanently discontinue if no complete or partial resolution within 
12 weeks of initiating steroids or inability to reduce prednisone to less than 
10 mg per day (or equivalent) within 12 weeks of initiating steroids.  

 Important Safety Information (continued)
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Early identifi cation and management are essential to ensuring safe use of 
PD-1/PD-L1–blocking antibodies. The defi nition of immune-mediated 
adverse reactions included the required use of systemic corticosteroids or 
other immunosuppressants and the absence of a clear alternate etiology. 
Monitor closely for symptoms and signs that may be clinical 
manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and 
periodically during treatment. In cases of suspected immune-mediated 
adverse reactions, initiate appropriate workup to exclude alternative 
etiologies, including infection. Institute medical management promptly, 
including specialty consultation as appropriate.
No dose reduction for LIBTAYO is recommended. In general, withhold 
LIBTAYO for severe (Grade 3) immune-mediated adverse reactions. 
Permanently discontinue LIBTAYO for life-threatening (Grade 4) immune-
mediated adverse reactions, recurrent severe (Grade 3) immune-mediated 
adverse reactions that require systemic immunosuppressive treatment, or 
an inability to reduce corticosteroid dose to 10 mg or less of prednisone 
equivalent per day within 12 weeks of initiating steroids. 

Withhold or permanently discontinue LIBTAYO depending on severity. In 
general, if LIBTAYO requires interruption or discontinuation, administer 
systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or 

Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.

In an analysis of the subset of patients with advanced NSCLC* who had no EGFR, ALK, or ROS1 aberrations and known PD-L1 ≥50% (n=563):

Overall survival with LIBTAYO vs platinum-based chemotherapy in EMPOWER-Lung 13-5

For more information, 
scan this QR code with your phone, or visit LIBTAYOhcp.com/NSCLC

Clinical safety data1

• LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients;
•  Adverse reactions resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke, and 

increased aspartate aminotransferase
• Serious adverse reactions occurred in 28% of patients receiving LIBTAYO;
• The most frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis

•  Number of deaths: 25% of patients (70 out of 
283 patients) with LIBTAYO and 38% of patients 
(105 out of 280 patients) with chemotherapy4,5

•  72% of patients  who progressed on 
platinum-based chemotherapy crossed 
over to LIBTAYO treatment6
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(95% CI, 17.9-NE)
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(95% CI, 11.2-17.5)
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  Adapted with permission from Sezer et al, Lancet 2021.4

* Patients with locally advanced NSCLC who were not candidates for surgical resection or defi nitive chemoradiation or who had metastatic NSCLC.4 

 †Based on stratifi ed proportional hazards model.6

The EMPOWER-Lung 1 study was designed to enroll patients with PD-L1 ≥50%.4

•  A total of 710 patients were enrolled and randomized. For some patients, it was later determined that PD-L1 biomarker testing was not conducted 
according to the instructions for use, and required retesting4

•  An analysis was conducted in a subset of patients with known PD-L1 ≥50% (n=563). The analysis excluded 91 patients from the overall population 
whose PD-L1 status was unknown because their tumors could not be retested, and 56 patients from the overall population who had <50% PD-L1 
expression4 (LIBTAYO is not indicated in patients with <50% PD-L1 expression)

Median OS: Not Reached 
(95% CI,  17.9-NE) with LIBTAYO vs 
14.2 months  (95% CI, 11.2-17.5) 
with chemotherapy4,5
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While immune-mediated adverse reactions usually occur during treatment, 
they can also occur after discontinuation. Immune-mediated adverse 
reactions affecting more than one body system can occur simultaneously. 

 Important Safety Information
Warnings and Precautions
Severe and Fatal Immune-Mediated Adverse Reactions
Immune-mediated adverse reactions, which may be severe or fatal, can 
occur in any organ system or tissue at any time after starting treatment. 

Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.

NCCN Guidelines® for Non-Small Cell Lung Cancer recommend cemiplimab-rwlc (LIBTAYO) as a Category 1* (preferred)
systemic therapy option for advanced NSCLC2†

* Category 1 recommendation is based upon high-level evidence 
and uniform NCCN consensus that the intervention is appropriate.2

† See the NCCN Guidelines for the detailed recommendations, including other preferred options.

NCCN makes no warranties of any kind whatsoever regarding their content, use, or 
application, and disclaims any responsibility for their application or use in any way.

  ALK=anaplastic lymphoma kinase; EGFR=epidermal growth factor receptor; 
NCCN=National Comprehensive Cancer Network; PD-1=programmed death receptor-1; 
PD-L1=programmed death ligand 1; ROS1=ROS proto-oncogene 1, receptor tyrosine kinase.

PD-L1–POSITIVE (≥50%) ADVANCED NSCLC
A  preferred PD-1 inhibitor2

Negative for actionable molecular markers and 
no contraindications to PD-1 or PD-L1 inhibitors2

NCCN
PREFERRED

OPTION FOR
ADVANCED NSCLC2

CATEGORY 1*

Category 1* (preferred) recommendation2

LIBTAYO is indicated for the fi rst-line treatment of patients with non–small cell lung cancer (NSCLC) 
whose tumors have high PD-L1 expression [tumor proportion score (TPS) ≥50%] as 
determined by an FDA-approved test, with no EGFR, ALK, or ROS1 aberrations, and is1:
•  Locally advanced where patients are not candidates for surgical resection or defi nitive 

chemoradiation or1

• Metastatic1

ADVANCED NSCLC
A FIRST-LINE TREATMENT OPTION IN

DOR=duration of response; ECOG=Eastern Cooperative Oncology Group; IRC=independent review committee; IV=intravenous; ORR=objective response rate; PFS=progression-free survival; 
PS=performance status; Q3W=every 3 weeks; RECIST=Response Evaluation Criteria in Solid Tumors.

Study design
EMPOWER-Lung 1 was a large, phase 3, randomized, open-label, multicenter study that included patients with locally advanced NSCLC who were not
candidates for treatment with defi nitive concurrent chemoradiation or patients with stage IV disease who received no prior systemic treatment for recurrent or 
metastatic NSCLC. Key eligibility criteria included PD-L1 expression ≥50% and ECOG PS 0 or 1. Patients with type 1 diabetes mellitus or hypothyroidism only 
requiring hormone replacement were eligible. Patients with brain metastases that were treated and clinically stable (neurologically returned to baseline) for 
at least 2 weeks prior to randomization were permitted. Radiological confi rmation of stability or response was not required. Patients were excluded if they had 
EGFR, ALK, or ROS1 aberrations, a medical condition that required systemic immunosuppression, uncontrolled infections with hepatitis B, hepatitis C, or HIV, 
autoimmune disease that required systemic therapy within 2 years of treatment, and never-smokers.1,3,4

Patients were randomized 1:1 to receive LIBTAYO 350 mg IV Q3W for up to 108 weeks or investigator’s choice of the following platinum-doublet chemotherapy 
regimens for 4 to 6 cycles: paclitaxel + cisplatin or carboplatin; gemcitabine + cisplatin or carboplatin; or pemetrexed + cisplatin or carboplatin followed by 
optional pemetrexed maintenance in patients with nonsquamous histology. Treatment with LIBTAYO continued until RECIST 1.1-defi ned progressive disease, 
unacceptable toxicity, or for up to 108 weeks. Patients who experienced IRC-assessed RECIST 1.1-defi ned progressive disease on therapy with LIBTAYO were 
permitted to continue treatment with LIBTAYO 350 mg Q3W for up to 108 additional weeks, along with the addition of histology-specifi c chemotherapy for 
4 cycles until further progression was observed. Patients who experienced IRC-assessed RECIST 1.1-defi ned progressive disease on chemotherapy were 
permitted to receive treatment with LIBTAYO monotherapy until further progression, unacceptable toxicity, or for up to 108 weeks.1,3

The primary effi cacy endpoints were OS and PFS. Secondary endpoints included ORR (key), DOR, and safety and tolerability.1,4

The recommended dosage of LIBTAYO is 350 mg administered as an intravenous infusion over 30 minutes every 3 weeks until disease progression or 
unacceptable toxicity.1

HR=hazard ratio; NE=not evaluable; OS=overall survival.

‡ Patients with locally advanced NSCLC who are not candidates 
for surgical resection or defi nitive chemoradiation or who have 
metastatic NSCLC.1

§Based on stratifi ed proportional hazards model.1

Approved in patients with advanced NSCLC‡ with PD-L1 ≥50% and no EGFR, ALK, or ROS1 aberrations1

LIBTAYO signifi cantly EXTENDED SURVIVAL vs platinum-based chemotherapy in EMPOWER-Lung 11,3 
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Chemotherapy 354 303 254 205  172 126 93  73  52  41 27 12 7 4 3 0 0
304 254 223 198  147 120 87 71 48 37 27 18 8 3 1 0356

(95% CI, 0.53-0.87)§

P=0.0022

Reduction in 
risk of death

HR=0.68

32%

•  Number of deaths: 30% of patients (108 out of 
356 patients) with LIBTAYO and 40% of patients 
(141 out of 354 patients)  with chemotherapy1

•  Nearly 3 out of 4 patients (74%) who 
progressed on platinum-based chemotherapy 
crossed over to LIBTAYO treatment1

Median OS: 22.1 months
(95% CI, 17.7-NE) with LIBTAYO vs 
14.3 months (95% CI, 11.7-19.2) 
with chemotherapy1
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equivalent) until improvement to Grade 1 or less. Upon improvement to 
Grade 1 or less, initiate corticosteroid taper and continue to taper over 
at least 1 month. Consider administration of other systemic 
immunosuppressants in patients whose immune-mediated adverse 
reactions are not controlled with corticosteroids. 
Immune-mediated pneumonitis: LIBTAYO can cause immune-mediated 
pneumonitis. In patients treated with other PD-1/PD-L1–blocking antibodies, 
the incidence of pneumonitis is higher in patients who have received prior 
thoracic radiation. Immune-mediated pneumonitis occurred in 3.2% 
(26/810) of patients receiving LIBTAYO, including Grade 4 (0.5%), Grade 3 
(0.5%), and Grade 2 (2.1%). Pneumonitis led to permanent discontinuation 
in 1.4% of patients and withholding of LIBTAYO in 2.1% of patients. 
Systemic corticosteroids were required in all patients with pneumonitis. 
Pneumonitis resolved in 58% of the 26 patients. Of the 17 patients in 
whom LIBTAYO was withheld, 9 reinitiated after symptom improvement; 
of these, 3/9 (33%) had recurrence of pneumonitis. Withhold LIBTAYO for 
Grade 2, and permanently discontinue for Grade 3 or 4. Resume in patients 
with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. 
Permanently discontinue if no complete or partial resolution within 
12 weeks of initiating steroids or inability to reduce prednisone to less than 
10 mg per day (or equivalent) within 12 weeks of initiating steroids.  

 Important Safety Information (continued)
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Early identifi cation and management are essential to ensuring safe use of 
PD-1/PD-L1–blocking antibodies. The defi nition of immune-mediated 
adverse reactions included the required use of systemic corticosteroids or 
other immunosuppressants and the absence of a clear alternate etiology. 
Monitor closely for symptoms and signs that may be clinical 
manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and 
periodically during treatment. In cases of suspected immune-mediated 
adverse reactions, initiate appropriate workup to exclude alternative 
etiologies, including infection. Institute medical management promptly, 
including specialty consultation as appropriate.
No dose reduction for LIBTAYO is recommended. In general, withhold 
LIBTAYO for severe (Grade 3) immune-mediated adverse reactions. 
Permanently discontinue LIBTAYO for life-threatening (Grade 4) immune-
mediated adverse reactions, recurrent severe (Grade 3) immune-mediated 
adverse reactions that require systemic immunosuppressive treatment, or 
an inability to reduce corticosteroid dose to 10 mg or less of prednisone 
equivalent per day within 12 weeks of initiating steroids. 

Withhold or permanently discontinue LIBTAYO depending on severity. In 
general, if LIBTAYO requires interruption or discontinuation, administer 
systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or 

Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.

In an analysis of the subset of patients with advanced NSCLC* who had no EGFR, ALK, or ROS1 aberrations and known PD-L1 ≥50% (n=563):

Overall survival with LIBTAYO vs platinum-based chemotherapy in EMPOWER-Lung 13-5

For more information, 
scan this QR code with your phone, or visit LIBTAYOhcp.com/NSCLC

Clinical safety data1

• LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients;
•  Adverse reactions resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke, and 

increased aspartate aminotransferase
• Serious adverse reactions occurred in 28% of patients receiving LIBTAYO;
• The most frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis

•  Number of deaths: 25% of patients (70 out of 
283 patients) with LIBTAYO and 38% of patients 
(105 out of 280 patients) with chemotherapy4,5

•  72% of patients  who progressed on 
platinum-based chemotherapy crossed 
over to LIBTAYO treatment6
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  Adapted with permission from Sezer et al, Lancet 2021.4

* Patients with locally advanced NSCLC who were not candidates for surgical resection or defi nitive chemoradiation or who had metastatic NSCLC.4 

 †Based on stratifi ed proportional hazards model.6

The EMPOWER-Lung 1 study was designed to enroll patients with PD-L1 ≥50%.4

•  A total of 710 patients were enrolled and randomized. For some patients, it was later determined that PD-L1 biomarker testing was not conducted 
according to the instructions for use, and required retesting4

•  An analysis was conducted in a subset of patients with known PD-L1 ≥50% (n=563). The analysis excluded 91 patients from the overall population 
whose PD-L1 status was unknown because their tumors could not be retested, and 56 patients from the overall population who had <50% PD-L1 
expression4 (LIBTAYO is not indicated in patients with <50% PD-L1 expression)

Median OS: Not Reached 
(95% CI,  17.9-NE) with LIBTAYO vs 
14.2 months  (95% CI, 11.2-17.5) 
with chemotherapy4,5
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While immune-mediated adverse reactions usually occur during treatment, 
they can also occur after discontinuation. Immune-mediated adverse 
reactions affecting more than one body system can occur simultaneously. 

 Important Safety Information
Warnings and Precautions
Severe and Fatal Immune-Mediated Adverse Reactions
Immune-mediated adverse reactions, which may be severe or fatal, can 
occur in any organ system or tissue at any time after starting treatment. 

Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.

NCCN Guidelines® for Non-Small Cell Lung Cancer recommend cemiplimab-rwlc (LIBTAYO) as a Category 1* (preferred)
systemic therapy option for advanced NSCLC2†

* Category 1 recommendation is based upon high-level evidence 
and uniform NCCN consensus that the intervention is appropriate.2

† See the NCCN Guidelines for the detailed recommendations, including other preferred options.

NCCN makes no warranties of any kind whatsoever regarding their content, use, or 
application, and disclaims any responsibility for their application or use in any way.

  ALK=anaplastic lymphoma kinase; EGFR=epidermal growth factor receptor; 
NCCN=National Comprehensive Cancer Network; PD-1=programmed death receptor-1; 
PD-L1=programmed death ligand 1; ROS1=ROS proto-oncogene 1, receptor tyrosine kinase.

PD-L1–POSITIVE (≥50%) ADVANCED NSCLC
A  preferred PD-1 inhibitor2

Negative for actionable molecular markers and 
no contraindications to PD-1 or PD-L1 inhibitors2

NCCN
PREFERRED

OPTION FOR
ADVANCED NSCLC2

CATEGORY 1*

Category 1* (preferred) recommendation2

LIBTAYO is indicated for the fi rst-line treatment of patients with non–small cell lung cancer (NSCLC) 
whose tumors have high PD-L1 expression [tumor proportion score (TPS) ≥50%] as 
determined by an FDA-approved test, with no EGFR, ALK, or ROS1 aberrations, and is1:
•  Locally advanced where patients are not candidates for surgical resection or defi nitive 

chemoradiation or1

• Metastatic1

ADVANCED NSCLC
A FIRST-LINE TREATMENT OPTION IN

DOR=duration of response; ECOG=Eastern Cooperative Oncology Group; IRC=independent review committee; IV=intravenous; ORR=objective response rate; PFS=progression-free survival; 
PS=performance status; Q3W=every 3 weeks; RECIST=Response Evaluation Criteria in Solid Tumors.

Study design
EMPOWER-Lung 1 was a large, phase 3, randomized, open-label, multicenter study that included patients with locally advanced NSCLC who were not
candidates for treatment with defi nitive concurrent chemoradiation or patients with stage IV disease who received no prior systemic treatment for recurrent or 
metastatic NSCLC. Key eligibility criteria included PD-L1 expression ≥50% and ECOG PS 0 or 1. Patients with type 1 diabetes mellitus or hypothyroidism only 
requiring hormone replacement were eligible. Patients with brain metastases that were treated and clinically stable (neurologically returned to baseline) for 
at least 2 weeks prior to randomization were permitted. Radiological confi rmation of stability or response was not required. Patients were excluded if they had 
EGFR, ALK, or ROS1 aberrations, a medical condition that required systemic immunosuppression, uncontrolled infections with hepatitis B, hepatitis C, or HIV, 
autoimmune disease that required systemic therapy within 2 years of treatment, and never-smokers.1,3,4

Patients were randomized 1:1 to receive LIBTAYO 350 mg IV Q3W for up to 108 weeks or investigator’s choice of the following platinum-doublet chemotherapy 
regimens for 4 to 6 cycles: paclitaxel + cisplatin or carboplatin; gemcitabine + cisplatin or carboplatin; or pemetrexed + cisplatin or carboplatin followed by 
optional pemetrexed maintenance in patients with nonsquamous histology. Treatment with LIBTAYO continued until RECIST 1.1-defi ned progressive disease, 
unacceptable toxicity, or for up to 108 weeks. Patients who experienced IRC-assessed RECIST 1.1-defi ned progressive disease on therapy with LIBTAYO were 
permitted to continue treatment with LIBTAYO 350 mg Q3W for up to 108 additional weeks, along with the addition of histology-specifi c chemotherapy for 
4 cycles until further progression was observed. Patients who experienced IRC-assessed RECIST 1.1-defi ned progressive disease on chemotherapy were 
permitted to receive treatment with LIBTAYO monotherapy until further progression, unacceptable toxicity, or for up to 108 weeks.1,3

The primary effi cacy endpoints were OS and PFS. Secondary endpoints included ORR (key), DOR, and safety and tolerability.1,4

The recommended dosage of LIBTAYO is 350 mg administered as an intravenous infusion over 30 minutes every 3 weeks until disease progression or 
unacceptable toxicity.1

HR=hazard ratio; NE=not evaluable; OS=overall survival.

‡ Patients with locally advanced NSCLC who are not candidates 
for surgical resection or defi nitive chemoradiation or who have 
metastatic NSCLC.1

§Based on stratifi ed proportional hazards model.1

Approved in patients with advanced NSCLC‡ with PD-L1 ≥50% and no EGFR, ALK, or ROS1 aberrations1

LIBTAYO signifi cantly EXTENDED SURVIVAL vs platinum-based chemotherapy in EMPOWER-Lung 11,3 
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Chemotherapy 354 303 254 205  172 126 93  73  52  41 27 12 7 4 3 0 0
304 254 223 198  147 120 87 71 48 37 27 18 8 3 1 0356

(95% CI, 0.53-0.87)§

P=0.0022

Reduction in 
risk of death

HR=0.68

32%

•  Number of deaths: 30% of patients (108 out of 
356 patients) with LIBTAYO and 40% of patients 
(141 out of 354 patients)  with chemotherapy1

•  Nearly 3 out of 4 patients (74%) who 
progressed on platinum-based chemotherapy 
crossed over to LIBTAYO treatment1

Median OS: 22.1 months
(95% CI, 17.7-NE) with LIBTAYO vs 
14.3 months (95% CI, 11.7-19.2) 
with chemotherapy1
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Important Safety Information (continued)
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Immune-mediated colitis: LIBTAYO can cause immune-mediated colitis. 
The primary component of immune-mediated colitis was diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients 
with corticosteroid-refractory immune-mediated colitis treated with PD-1/
PD-L1–blocking antibodies. In cases of corticosteroid-refractory immune-
mediated colitis, consider repeating infectious workup to exclude alternative 
etiologies. Immune-mediated colitis occurred in 2.2% (18/810) of patients 
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (1.1%). Colitis led 
to permanent discontinuation in 0.4% of patients and withholding of 
LIBTAYO in 1.5% of patients. Systemic corticosteroids were required in all 
patients with colitis. Colitis resolved in 39% of the 18 patients. Of the 
12 patients in whom LIBTAYO was withheld, 4 reinitiated LIBTAYO after 
symptom improvement; of these, 3/4 (75%) had recurrence. Withhold 
LIBTAYO for Grade 2 or 3, and permanently discontinue for Grade 4. Resume 
in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone to less than 10 mg per day (or equivalent) within 12 weeks of 
initiating steroids.  
Immune-mediated hepatitis: LIBTAYO can cause immune-mediated 
hepatitis. Immune-mediated hepatitis occurred in 2% (16/810) of patients 
receiving LIBTAYO, including fatal (0.1%), Grade 4 (0.1%), Grade 3 (1.4%), 
and Grade 2 (0.2%). Hepatitis led to permanent discontinuation of LIBTAYO 
in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in all patients with hepatitis. 
Additional immunosuppression with mycophenolate was required in 19% 
(3/16) of these patients. Hepatitis resolved in 50% of the 16 patients. Of the 
5 patients in whom LIBTAYO was withheld, 3 reinitiated LIBTAYO after 
symptom improvement; of these, none had recurrence.
For hepatitis with no tumor involvement of the liver: Withhold LIBTAYO if AST 
or ALT increases to more than 3 and up to 8 times the upper limit of normal 
(ULN) or if total bilirubin increases to more than 1.5 and up to 3 times the 
ULN. Permanently discontinue LIBTAYO if AST or ALT increases to more than 
8 times the ULN or total bilirubin increases to more than 3 times the ULN. 
For hepatitis with tumor involvement of the liver: Withhold LIBTAYO if 
baseline AST or ALT is more than 1 and up to 3 times ULN and increases to 
more than 5 and up to 10 times ULN. Also, withhold LIBTAYO if baseline AST 
or ALT is more than 3 and up to 5 times ULN and increases to more than 
8 and up to 10 times ULN. Permanently discontinue LIBTAYO if AST or ALT 
increases to more than 10 times ULN or if total bilirubin increases to more 
than 3 times ULN. If AST and ALT are less than or equal to ULN at baseline, 
withhold or permanently discontinue LIBTAYO based on recommendations for 
hepatitis with no liver involvement. 
Resume in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone to less than 10 mg per day (or equivalent) within 
12 weeks of initiating steroids.  
Immune-mediated endocrinopathies: For Grade 3 or 4 endocrinopathies, 
withhold until clinically stable or permanently discontinue depending on severity.
• Adrenal insufficiency: LIBTAYO can cause primary or secondary adrenal 

insufficiency. For Grade 2 or higher adrenal insufficiency, initiate 
symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold LIBTAYO depending on severity. Adrenal insufficiency 
occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 
(0.4%). Adrenal insufficiency led to permanent discontinuation of LIBTAYO 
in 1 (0.1%) patient. LIBTAYO was not withheld in any patient due to 
adrenal insufficiency. Systemic corticosteroids were required in all patients 
with adrenal insufficiency; of these, 67% (2/3) remained on systemic 
corticosteroids. Adrenal insufficiency had not resolved in any patient at the 
time of data cutoff

• Hypophysitis: LIBTAYO can cause immune-mediated hypophysitis. 
Hypophysitis can present with acute symptoms associated with mass 
effect such as headache, photophobia, or visual field defects. Hypophysitis 
can cause hypopituitarism. Initiate hormone replacement as clinically 
indicated. Withhold or permanently discontinue depending on severity. 
Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, 
including Grade 3 (0.2%) and Grade 2 (0.1%) adverse reactions. 
Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) 
patient and withholding of LIBTAYO in 1 (0.1%) patient. Systemic 
corticosteroids were required in 67% (2/3) of patients with hypophysitis. 
Hypophysitis had not resolved in any patient at the time of data cutoff

• Thyroid disorders: LIBTAYO can cause immune-mediated thyroid 
disorders. Thyroiditis can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement 
or medical management of hyperthyroidism as clinically indicated. 
Withhold or permanently discontinue LIBTAYO depending on severity 

• Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving 
LIBTAYO, including Grade 2 (0.2%) adverse reactions. No patient 
discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of 
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any 
patient with thyroiditis. Thyroiditis had not resolved in any patient at the 
time of data cutoff. Blood thyroid stimulating hormone increased and 
blood thyroid stimulating hormone decreased have also been reported

• Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients 
receiving LIBTAYO, including Grade 2 (0.9%). No patient discontinued 
treatment and LIBTAYO was withheld in 0.5% of patients due to 
hyperthyroidism. Systemic corticosteroids were required in 3.8% (1/26) 
of patients. Hyperthyroidism resolved in 50% of 26 patients. Of the 
4 patients in whom LIBTAYO was withheld for hyperthyroidism, 2 patients 
reinitiated LIBTAYO after symptom improvement; of these, none had 
recurrence of hyperthyroidism

• Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients 
receiving LIBTAYO, including Grade 2 (6%). Hypothyroidism led to permanent 
discontinuation of LIBTAYO in 1 (0.1%) patient. Hypothyroidism led to 
withholding of LIBTAYO in 1.1% of patients. Systemic corticosteroids were 
not required in any patient with hypothyroidism. Hypothyroidism resolved in 
8.3% of the 60 patients. Majority of the patients with hypothyroidism 
required long-term thyroid hormone replacement. Of the 9 patients in whom 
LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after 
symptom improvement; 1 required ongoing hormone replacement therapy 

• Type 1 diabetes mellitus, which can present with diabetic ketoacidosis:
Monitor for hyperglycemia or other signs and symptoms of diabetes. Initiate 
treatment with insulin as clinically indicated. Withhold LIBTAYO depending 
on severity. Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, 
including Grade 4 (0.1%). No patient discontinued treatment due to type 1 
diabetes mellitus. Type 1 diabetes mellitus led to withholding of LIBTAYO in 
0.1% of patients

Immune-mediated nephritis with renal dysfunction: LIBTAYO can cause 
immune-mediated nephritis. Immune-mediated nephritis occurred in 0.6% 
(5/810) of patients receiving LIBTAYO, including fatal (0.1%), Grade 3 (0.1%), 
and Grade 2 (0.4%). Nephritis led to permanent discontinuation in 0.1% of 
patients and withholding of LIBTAYO in 0.4% of patients. Systemic corticosteroids 
were required in all patients with nephritis. Nephritis resolved in 80% of the 
5 patients. Of the 3 patients in whom LIBTAYO was withheld, 2 reinitiated 
LIBTAYO after symptom improvement; of these, none had recurrence. Withhold 
LIBTAYO for Grade 2 or 3 increased blood creatinine, and permanently 
discontinue for Grade 4 increased blood creatinine. Resume in patients with 
complete or partial resolution (Grade 0 to 1) after corticosteroid taper. 
Permanently discontinue if no complete or partial resolution within 
12 weeks of initiating steroids or inability to reduce prednisone to less than 
10 mg per day (or equivalent) within 12 weeks of initiating steroids.   
Immune-mediated dermatologic adverse reactions: LIBTAYO can cause 
immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and 
drug rash with eosinophilia and systemic symptoms (DRESS) has 
occurred with PD-1/PD-L1–blocking antibodies. Immune-mediated
dermatologic adverse reactions occurred in 1.6% (13/810) of patients 
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (0.6%). 
Immune-mediated dermatologic adverse reactions led to permanent 
discontinuation in 0.1% of patients and withholding of LIBTAYO in 1.4% 
of patients. Systemic corticosteroids were required in all patients with 
immune-mediated dermatologic adverse reactions. Immune-mediated 
dermatologic adverse reactions resolved in 69% of the 13 patients. Of 

Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.
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Important Safety Information (continued)
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Immune-mediated colitis: LIBTAYO can cause immune-mediated colitis. 
The primary component of immune-mediated colitis was diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients 
with corticosteroid-refractory immune-mediated colitis treated with PD-1/
PD-L1–blocking antibodies. In cases of corticosteroid-refractory immune-
mediated colitis, consider repeating infectious workup to exclude alternative 
etiologies. Immune-mediated colitis occurred in 2.2% (18/810) of patients 
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (1.1%). Colitis led 
to permanent discontinuation in 0.4% of patients and withholding of 
LIBTAYO in 1.5% of patients. Systemic corticosteroids were required in all 
patients with colitis. Colitis resolved in 39% of the 18 patients. Of the 
12 patients in whom LIBTAYO was withheld, 4 reinitiated LIBTAYO after 
symptom improvement; of these, 3/4 (75%) had recurrence. Withhold 
LIBTAYO for Grade 2 or 3, and permanently discontinue for Grade 4. Resume 
in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone to less than 10 mg per day (or equivalent) within 12 weeks of 
initiating steroids.  
Immune-mediated hepatitis: LIBTAYO can cause immune-mediated 
hepatitis. Immune-mediated hepatitis occurred in 2% (16/810) of patients 
receiving LIBTAYO, including fatal (0.1%), Grade 4 (0.1%), Grade 3 (1.4%), 
and Grade 2 (0.2%). Hepatitis led to permanent discontinuation of LIBTAYO 
in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in all patients with hepatitis. 
Additional immunosuppression with mycophenolate was required in 19% 
(3/16) of these patients. Hepatitis resolved in 50% of the 16 patients. Of the 
5 patients in whom LIBTAYO was withheld, 3 reinitiated LIBTAYO after 
symptom improvement; of these, none had recurrence.
For hepatitis with no tumor involvement of the liver: Withhold LIBTAYO if AST 
or ALT increases to more than 3 and up to 8 times the upper limit of normal 
(ULN) or if total bilirubin increases to more than 1.5 and up to 3 times the 
ULN. Permanently discontinue LIBTAYO if AST or ALT increases to more than 
8 times the ULN or total bilirubin increases to more than 3 times the ULN. 
For hepatitis with tumor involvement of the liver: Withhold LIBTAYO if 
baseline AST or ALT is more than 1 and up to 3 times ULN and increases to 
more than 5 and up to 10 times ULN. Also, withhold LIBTAYO if baseline AST 
or ALT is more than 3 and up to 5 times ULN and increases to more than 
8 and up to 10 times ULN. Permanently discontinue LIBTAYO if AST or ALT 
increases to more than 10 times ULN or if total bilirubin increases to more 
than 3 times ULN. If AST and ALT are less than or equal to ULN at baseline, 
withhold or permanently discontinue LIBTAYO based on recommendations for 
hepatitis with no liver involvement. 
Resume in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone to less than 10 mg per day (or equivalent) within 
12 weeks of initiating steroids.  
Immune-mediated endocrinopathies: For Grade 3 or 4 endocrinopathies, 
withhold until clinically stable or permanently discontinue depending on severity.
• Adrenal insufficiency: LIBTAYO can cause primary or secondary adrenal 

insufficiency. For Grade 2 or higher adrenal insufficiency, initiate 
symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold LIBTAYO depending on severity. Adrenal insufficiency 
occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 
(0.4%). Adrenal insufficiency led to permanent discontinuation of LIBTAYO 
in 1 (0.1%) patient. LIBTAYO was not withheld in any patient due to 
adrenal insufficiency. Systemic corticosteroids were required in all patients 
with adrenal insufficiency; of these, 67% (2/3) remained on systemic 
corticosteroids. Adrenal insufficiency had not resolved in any patient at the 
time of data cutoff

• Hypophysitis: LIBTAYO can cause immune-mediated hypophysitis. 
Hypophysitis can present with acute symptoms associated with mass 
effect such as headache, photophobia, or visual field defects. Hypophysitis 
can cause hypopituitarism. Initiate hormone replacement as clinically 
indicated. Withhold or permanently discontinue depending on severity. 
Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, 
including Grade 3 (0.2%) and Grade 2 (0.1%) adverse reactions. 
Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) 
patient and withholding of LIBTAYO in 1 (0.1%) patient. Systemic 
corticosteroids were required in 67% (2/3) of patients with hypophysitis. 
Hypophysitis had not resolved in any patient at the time of data cutoff

• Thyroid disorders: LIBTAYO can cause immune-mediated thyroid 
disorders. Thyroiditis can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement 
or medical management of hyperthyroidism as clinically indicated. 
Withhold or permanently discontinue LIBTAYO depending on severity 

• Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving 
LIBTAYO, including Grade 2 (0.2%) adverse reactions. No patient 
discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of 
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any 
patient with thyroiditis. Thyroiditis had not resolved in any patient at the 
time of data cutoff. Blood thyroid stimulating hormone increased and 
blood thyroid stimulating hormone decreased have also been reported

• Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients 
receiving LIBTAYO, including Grade 2 (0.9%). No patient discontinued 
treatment and LIBTAYO was withheld in 0.5% of patients due to 
hyperthyroidism. Systemic corticosteroids were required in 3.8% (1/26) 
of patients. Hyperthyroidism resolved in 50% of 26 patients. Of the 
4 patients in whom LIBTAYO was withheld for hyperthyroidism, 2 patients 
reinitiated LIBTAYO after symptom improvement; of these, none had 
recurrence of hyperthyroidism

• Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients 
receiving LIBTAYO, including Grade 2 (6%). Hypothyroidism led to permanent 
discontinuation of LIBTAYO in 1 (0.1%) patient. Hypothyroidism led to 
withholding of LIBTAYO in 1.1% of patients. Systemic corticosteroids were 
not required in any patient with hypothyroidism. Hypothyroidism resolved in 
8.3% of the 60 patients. Majority of the patients with hypothyroidism 
required long-term thyroid hormone replacement. Of the 9 patients in whom 
LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after 
symptom improvement; 1 required ongoing hormone replacement therapy 

• Type 1 diabetes mellitus, which can present with diabetic ketoacidosis:
Monitor for hyperglycemia or other signs and symptoms of diabetes. Initiate 
treatment with insulin as clinically indicated. Withhold LIBTAYO depending 
on severity. Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, 
including Grade 4 (0.1%). No patient discontinued treatment due to type 1 
diabetes mellitus. Type 1 diabetes mellitus led to withholding of LIBTAYO in 
0.1% of patients

Immune-mediated nephritis with renal dysfunction: LIBTAYO can cause 
immune-mediated nephritis. Immune-mediated nephritis occurred in 0.6% 
(5/810) of patients receiving LIBTAYO, including fatal (0.1%), Grade 3 (0.1%), 
and Grade 2 (0.4%). Nephritis led to permanent discontinuation in 0.1% of 
patients and withholding of LIBTAYO in 0.4% of patients. Systemic corticosteroids 
were required in all patients with nephritis. Nephritis resolved in 80% of the 
5 patients. Of the 3 patients in whom LIBTAYO was withheld, 2 reinitiated 
LIBTAYO after symptom improvement; of these, none had recurrence. Withhold 
LIBTAYO for Grade 2 or 3 increased blood creatinine, and permanently 
discontinue for Grade 4 increased blood creatinine. Resume in patients with 
complete or partial resolution (Grade 0 to 1) after corticosteroid taper. 
Permanently discontinue if no complete or partial resolution within 
12 weeks of initiating steroids or inability to reduce prednisone to less than 
10 mg per day (or equivalent) within 12 weeks of initiating steroids.   
Immune-mediated dermatologic adverse reactions: LIBTAYO can cause 
immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and 
drug rash with eosinophilia and systemic symptoms (DRESS) has 
occurred with PD-1/PD-L1–blocking antibodies. Immune-mediated
dermatologic adverse reactions occurred in 1.6% (13/810) of patients 
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (0.6%). 
Immune-mediated dermatologic adverse reactions led to permanent 
discontinuation in 0.1% of patients and withholding of LIBTAYO in 1.4% 
of patients. Systemic corticosteroids were required in all patients with 
immune-mediated dermatologic adverse reactions. Immune-mediated 
dermatologic adverse reactions resolved in 69% of the 13 patients. Of 

Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.
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Important Safety Information (continued)
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Immune-mediated dermatologic adverse reactions (continued): the 
11 patients in whom LIBTAYO was withheld for dermatologic adverse 
reactions, 7 reinitiated LIBTAYO after symptom improvement; of these, 
43% (3/7) had recurrence of the dermatologic adverse reaction. Topical 
emollients and/or topical corticosteroids may be adequate to treat mild to 
moderate non-exfoliative rashes. Withhold LIBTAYO for suspected SJS, 
TEN, or DRESS. Permanently discontinue LIBTAYO for confirmed SJS, TEN, 
or DRESS. Resume in patients with complete or partial resolution (Grade 
0 to 1) after corticosteroid taper. Permanently discontinue if no complete 
or partial resolution within 12 weeks of initiating steroids or inability to 
reduce prednisone to less than 10 mg per day (or equivalent) within 
12 weeks of initiating steroids.  
Other immune-mediated adverse reactions: The following clinically 
significant immune-mediated adverse reactions occurred at an incidence of 
<1% in 810 patients who received LIBTAYO or were reported with the use of 
other PD-1/PD-L1–blocking antibodies. Severe or fatal cases have been 
reported for some of these adverse reactions.  
• Cardiac/vascular: Myocarditis, pericarditis, and vasculitis. Permanently 

discontinue for Grades 2, 3, or 4 myocarditis  
• Nervous system: Meningitis, encephalitis, myelitis and demyelination, 

myasthenic syndrome/myasthenia gravis (including exacerbation), 
Guillain-Barré syndrome, nerve paresis, and autoimmune neuropathy. 
Withhold for Grade 2 neurological toxicities and permanently discontinue 
for Grades 3 or 4 neurological toxicities. Resume in patients with complete 
or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently 
discontinue if no complete or partial resolution within 12 weeks of 
initiating steroids or inability to reduce prednisone to less than 10 mg per 
day (or equivalent) within 12 weeks of initiating steroids 

• Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases 
can be associated with retinal detachment. Various grades of visual 
impairment to include blindness can occur. If uveitis occurs in 
combination with other immune-mediated adverse reactions, consider a 
Vogt-Koyanagi-Harada–like syndrome, as this may require treatment with 
systemic steroids to reduce the risk of permanent vision loss

• Gastrointestinal: Pancreatitis to include increases in serum amylase and 
lipase levels, gastritis, duodenitis, stomatitis

• Musculoskeletal and connective tissue: Myositis/polymyositis, 
rhabdomyolysis, and associated sequelae including renal failure, arthritis, 
polymyalgia rheumatica

• Endocrine: Hypoparathyroidism
• Other (hematologic/immune): Hemolytic anemia, aplastic anemia, 

hemophagocytic lymphohistiocytosis, systemic inflammatory
response syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenic purpura, solid 
organ transplant rejection

Infusion-related reactions
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients 
receiving LIBTAYO as a single agent. Monitor patients for signs and 
symptoms of infusion-related reactions. The most common symptoms of 
infusion-related reaction were nausea, pyrexia, rash, and dyspnea. Interrupt 
or slow the rate of infusion for Grade 1 or 2, and permanently discontinue for 
Grade 3 or 4.
Complications of allogeneic HSCT
Fatal and other serious complications can occur in patients who receive 
allogeneic hematopoietic stem cell transplantation (HSCT) before or after 
being treated with a PD-1/PD-L1–blocking antibody. Transplant-related 
complications include hyperacute graft-versus-host disease (GVHD), acute 
GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after reduced 
intensity conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur despite 
intervening therapy between PD-1/PD-L1 blockade and allogeneic HSCT. 
Follow patients closely for evidence of transplant-related complications and 
intervene promptly. Consider the benefit versus risks of treatment with a 
PD-1/PD-L1–blocking antibody prior to or after an allogeneic HSCT.   

Embryo-fetal toxicity
LIBTAYO can cause fetal harm when administered to a pregnant woman due 
to an increased risk of immune-mediated rejection of the developing fetus 
resulting in fetal death. Advise women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception during 
treatment with LIBTAYO and for at least 4 months after the last dose.

Adverse Reactions
• In the pooled safety analysis of 810 patients, the most common adverse 

reactions (≥15%) with LIBTAYO were musculoskeletal pain, fatigue, rash, 
and diarrhea  

• In the pooled safety analysis of 810 patients, the most common 
Grade 3-4 laboratory abnormalities (≥2%) with LIBTAYO were 
lymphopenia, hyponatremia, hypophosphatemia, increased aspartate 
aminotransferase, anemia, and hyperkalemia    

Use in Specific Populations
• Lactation: Because of the potential for serious adverse reactions in 

breastfed children, advise women not to breastfeed during treatment and 
for at least 4 months after the last dose of LIBTAYO

• Females and males of reproductive potential: Verify pregnancy status in 
females of reproductive potential prior to initiating LIBTAYO

Please see Brief Summary of full Prescribing Information on the 
following pages.

© 2021 Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC.
All rights reserved. LIB.21.08.0002  08/21

11569432 Libtayo NSCLC Post-launch Journal Ad - K2-size M6FR
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

Producer:
AD:
AE:
QC:
Production:
Digital Artist:
FR Spellcheck:

8-31-2021 1:24 PM
REGENERON PHARMACEUTICALS
REGENERON LIBTAYO
LIB.21.08.0002
9623624
PDFx1A
10.5" x 13"
None
None
4C

Sarah Diaz
None
Kaitlyn Nelson
None
Renee Krivine
Cannock, George (NYC-SRX)
None

Job info

Team

Special Instructions

Trade Gothic LT Std (Bold Condensed No. 20, 
Condensed No. 18), Trade Gothic (Condensed 
No. 18 Oblique, Condensed No. 18)

Fonts Images

Inks

PREPARED BY

Additional Information

Additional Comments for Sizing

None

None

None Cyan,  Magenta,  Yellow,  Black

alliance_lkup_k.ai (53.71%; 886KB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

11" w x 14.5" h  11" w x 14.5" h
10.5" w x 13" h  10.5" w x 13" h
9.5" w x 12.25" h  9.5" w x 12.25" h 

Path: PrePress:REGENERON:Libtayo:11569432_NSCLC_Post-launch_JA:LIB-21-08-0002_11569432_NSCLC_Post-launch_JA_K2_Size_M6FR.indd

PDFX1A _

S:9.5"
S:12.25"

T:10.5"
T:13"

B:11"
B:14.5"

LIB-21-08-0002_11569432_NSCLC_Post-launch_JA_K2_Size_M6FR.indd   4 8/31/21   1:24 PM



LIBTAYO® (cemiplimab-rwlc) injection, for intravenous use  
Brief Summary of Prescribing Information 
1        INDICATIONS AND USAGE 
1.3     Non-Small Cell Lung Cancer 
LIBTAYO is indicated for the first-line treatment of patients with non-small cell lung cancer (NSCLC) whose 
tumors have high PD-L1 expression [Tumor Proportion Score (TPS) ≥ 50%] as determined by an FDA-
approved test [see Dosage and Administration (2.1) in the full prescribing information]), with no EGFR,  
ALK or ROS1 aberrations, and is: 
•   locally advanced where patients are not candidates for surgical resection or definitive chemoradiation or 
•   metastatic. 
4        CONTRAINDICATIONS 
None. 
5        WARNINGS AND PRECAUTIONS 
5.1    Severe and Fatal Immune-Mediated Adverse Reactions 
LIBTAYO is a monoclonal antibody that belongs to a class of drugs that bind to either the programmed 
death receptor-1 (PD-1) or PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing 
inhibition of the immune response, potentially breaking peripheral tolerance and inducing immune- 
mediated adverse reactions. Important immune-mediated adverse reactions listed under Warnings and 
Precautions may not include all possible severe and fatal immune-mediated reactions. 
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or 
tissue. Immune-mediated adverse reactions can occur at any time after starting PD-1/PD-L1 blocking 
antibody. While immune-mediated adverse reactions usually manifest during treatment with PD-1/PD-L1 
blocking antibodies, immune-mediated adverse reactions can also manifest after discontinuation of  
PD-1/PD-L1 blocking antibodies. Immune-mediated adverse reactions affecting more than one body  
system can occur simultaneously. 
Early identification and management of immune-mediated adverse reactions are essential to ensure safe 
use of PD-1/PD-L1 blocking antibodies. Monitor closely for symptoms and signs that may be clinical  
manifestations of underlying immune-mediated adverse reactions. Evaluate liver enzymes, creatinine, and 
thyroid function at baseline and periodically during treatment. In cases of suspected immune-mediated 
adverse reactions, initiate appropriate workup to exclude alternative etiologies, including infection. 
Institute medical management promptly, including specialty consultation as appropriate. 
Withhold or permanently discontinue LIBTAYO depending on severity [see Dosage and Administration 
(2.3) in the full prescribing information]. In general, if LIBTAYO requires interruption or discontinuation, 
administer systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or equivalent) until improvement 
to Grade 1 or less. Upon improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper 
over at least 1 month. Consider administration of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with corticosteroids. 
Toxicity management guidelines for adverse reactions that do not necessarily require systemic steroids 
(e.g., endocrinopathies and dermatologic reactions) are discussed below. 
Immune-Mediated Pneumonitis
LIBTAYO can cause immune-mediated pneumonitis. The definition of immune-mediated pneumonitis 
included the required use of systemic corticosteroids or other immunosuppressants and the absence of a 
clear alternate etiology. In patients treated with other PD-1/PD-L1 blocking antibodies the incidence of 
pneumonitis is higher in patients who have received prior thoracic radiation. 
Immune-mediated pneumonitis occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 4 
(0.5%), Grade 3 (0.5%), and Grade 2 (2.1%) adverse reactions. Pneumonitis led to permanent 
discontinuation of LIBTAYO in 1.4% of patients and withholding of LIBTAYO in 2.1% of the patients. 
Systemic corticosteroids were required in all patients with pneumonitis. Pneumonitis resolved in 58% of 
the 26 patients. Of the 17 patients in whom LIBTAYO was withheld for pneumonitis, 9 reinitiated LIBTAYO 
after symptom improvement; of these, 3/9 (33%) had recurrence of pneumonitis. 
Immune-Mediated Colitis
LIBTAYO can cause immune-mediated colitis. The definition of immune-mediated colitis included the 
required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. The primary component of the immune-mediated colitis was diarrhea. Cytomegalovirus 
(CMV) infection/reactivation has been reported in patients with corticosteroid-refractory immune-mediated 
colitis treated with PD-1/PD-L1 blocking antibodies. In cases of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude alternative etiologies. 
Immune-mediated colitis occurred in 2.2% (18/810) of patients receiving LIBTAYO, including Grade 3 
(0.9%) and Grade 2 (1.1%) adverse reactions. Colitis led to permanent discontinuation of LIBTAYO in 
0.4% of patients and withholding of LIBTAYO in 1.5% of patients. 
Systemic corticosteroids were required in all patients with colitis. Colitis resolved in 39% of the 18 patients. 
Of the 12 patients in whom LIBTAYO was withheld for colitis, 4 reinitiated LIBTAYO after symptom 
improvement; of these, 3/4 (75%) had recurrence of colitis. 
Immune-Mediated Hepatitis
LIBTAYO can cause immune-mediated hepatitis. The definition of immune-mediated hepatitis included  
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. 
Immune-mediated hepatitis occurred in 2% (16/810) of patients receiving LIBTAYO, including fatal (0.1%), 
Grade 4 (0.1%), Grade 3 (1.4%), and Grade 2 (0.2%) adverse reactions. Hepatitis led to permanent 
discontinuation of LIBTAYO in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in all patients with hepatitis. Nineteen percent (19%) of these 
patients (3/16) required additional immunosuppression with mycophenolate. Hepatitis resolved in 50%  
of the 16 patients. Of the 5 patients in whom LIBTAYO was withheld for hepatitis, 3 patients reinitiated  
LIBTAYO after symptom improvement; of these, none had recurrence of hepatitis. 
Immune-Mediated Endocrinopathies
Adrenal Insufficiency
LIBTAYO can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically indicated. 
Withhold LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing 
information]. 
Adrenal insufficiency occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.4%) 
adverse reactions. Adrenal insufficiency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. 
LIBTAYO was not withheld in any patient due to adrenal insufficiency. Systemic corticosteroids were 
required in all patients with adrenal insufficiency; of these 67% (2/3) remained on systemic 
corticosteroids. Adrenal insufficiency had not resolved in any patient at the time of data cutoff. 
Hypophysitis
LIBTAYO can cause immune-mediated hypophysitis. Hypophysitis can present with acute symptoms 
associated with mass effect such as headache, photophobia, or visual field defects. Hypophysitis can 
cause hypopituitarism. Initiate hormone replacement as clinically indicated. Withhold or permanently 
discontinue LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing 
information]. 

Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.2%) and Grade 2 
(0.1%) adverse reactions. Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient 
and withholding of LIBTAYO in 1 (0.1%) patient. Systemic corticosteroids were required in 67% (2/3) 
patients with hypophysitis. Hypophysitis had not resolved in any patient at the time of data cutoff. 
Thyroid Disorders
LIBTAYO can cause immune-mediated thyroid disorders. Thyroiditis can present with or without 
endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement or medical 
management of hyperthyroidism as clinically indicated. Withhold or permanently discontinue LIBTAYO 
depending on severity [see Dosage and Administration (2.3) in the full prescribing information]. 
Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving LIBTAYO, including Grade 2 (0.2%) 
adverse reactions. No patient discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of 
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any patient with thyroiditis. Thyroiditis 
had not resolved in any patient at the time of data cutoff. 
Blood thyroid stimulating hormone increased and blood thyroid stimulating hormone decreased have also 
been reported.  
Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients receiving LIBTAYO, including 
Grade 2 (0.9%) adverse reactions. No patient discontinued treatment due to hyperthyroidism. 
Hyperthyroidism led to withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in 3.8% (1/26) of patients with hyperthyroidism. Hyperthyroidism 
resolved in 50% of the 26 patients. Of the 4 patients in whom LIBTAYO was withheld for hyperthyroidism,  
2 patients reinitiated LIBTAYO after symptom improvement; of these, none had recurrence of hyperthyroidism. 
Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients receiving LIBTAYO, including Grade 2 
(6%) adverse reactions. Hypothyroidism led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. 
Hypothyroidism led to withholding of LIBTAYO in 1.1% of patients. 
Systemic corticosteroids were not required in any patient with hypothyroidism. Hypothyroidism resolved 
in 8.3% of the 60 patients. The majority of patients with hypothyroidism required long-term thyroid  
hormone replacement. 
Of the 9 patients in whom LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after symptom 
improvement; 1 required ongoing hormone replacement therapy. 
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis.
Monitor patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with 
insulin as clinically indicated. Withhold LIBTAYO depending on severity [see Dosage and Administration 
(2.3) in the full prescribing information]. 
Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, including Grade 4 (0.1%) adverse reactions. 
No patient discontinued treatment due to Type 1 diabetes mellitus. Type 1 diabetes mellitus led to 
withholding of LIBTAYO in 0.1% of patients. 
Immune-Mediated Nephritis with Renal Dysfunction
LIBTAYO can cause immune-mediated nephritis. The definition of immune-mediated nephritis included  
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. 
Immune-mediated nephritis occurred in 0.6% (5/810) patients receiving LIBTAYO, including fatal (0.1%), 
Grade 3 (0.1%) and Grade 2 (0.4%) adverse reactions. Nephritis led to permanent discontinuation of  
LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 0.4% of patients. 
Systemic corticosteroids were required in all patients with nephritis. Nephritis resolved in 80% of the  
5 patients. Of the 3 patients in whom LIBTAYO was withheld for nephritis, 2 reinitiated LIBTAYO after 
symptom improvement; of these, none had recurrence of nephritis. 
Immune-Mediated Dermatologic Adverse Reactions
LIBTAYO can cause immune-mediated rash or dermatitis. The definition of immune-mediated dermatologic 
adverse reaction included the required use of systemic corticosteroids or other immunosuppressants and 
the absence of a clear alternate etiology. Exfoliative dermatitis, including Stevens-Johnson Syndrome 
(SJS), toxic epidermal necrolysis (TEN), and DRESS (Drug Rash with Eosinophilia and Systemic Symptoms), 
has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients and/or topical cortico steroids may 
be adequate to treat mild to moderate non-exfoliative rashes. Withhold or permanently discontinue 
LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing information]. 
Immune-mediated dermatologic adverse reactions occurred in 1.6% (13/810) of patients receiving LIBTAYO, 
including Grade 3 (0.9%) and Grade 2 (0.6%) adverse reactions. Dermatologic adverse reactions led to 
permanent discontinuation of LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 1.4% of patients. 
Systemic corticosteroids were required in all patients with immune-mediated dermatologic adverse 
reactions. Immune-mediated dermatologic adverse reactions resolved in 69% of the 13 patients. Of the  
11 patients in whom LIBTAYO was withheld for dermatologic adverse reaction, 7 reinitiated LIBTAYO after 
symptom improvement; of these 43% (3/7) had recurrence of the dermatologic adverse reaction. 
Other Immune-Mediated Adverse Reactions
The following clinically significant immune-mediated adverse reactions occurred at an incidence of < 1% 
in 810 patients who received LIBTAYO or were reported with the use of other PD-1/PD-L1 blocking 
antibodies. Severe or fatal cases have been reported for some of these adverse reactions. 
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
Nervous System: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome / myasthenia  
gravis (including exacerbation), Guillain-Barre syndrome, nerve paresis, autoimmune neuropathy 
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases can be associated with retinal 
detachment. Various grades of visual impairment to include blindness can occur. If uveitis occurs in 
combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-Harada like 
syndrome, as this may require treatment with systemic steroids to reduce the risk of permanent vision loss. 
Gastrointestinal: Pancreatitis to include increases in serum amylase and lipase levels, gastritis, duodenitis,  
stomatitis 
Musculoskeletal and Connective Tissue: Myositis/polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica 
Endocrine: Hypoparathyroidism 
Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia, hemophagocytic lymphohistiocytosis,  
systemic inflammatory response syndrome, histiocytic necrotizing lymphadenitis (Kikuchi lymphadenitis),  
sarcoidosis, immune thrombocytopenic purpura, solid organ transplant rejection 
5.2    Infusion-Related Reactions 
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients receiving LIBTAYO as a single 
agent. Monitor patients for signs and symptoms of infusion-related reactions. The most common 
symptoms of infusion-related reaction were nausea, pyrexia, rash and dyspnea. 
Interrupt or slow the rate of infusion or permanently discontinue LIBTAYO based on severity of reaction 
[see Dosage and Administration (2.3) in the full prescribing information]. 
5.3    Complications of Allogeneic HSCT 
Fatal and other serious complications can occur in patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after being treated with a PD-1/PD-L1 blocking antibody. Transplant-
related complications include hyperacute graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, 
hepatic veno-occlusive disease (VOD) after reduced intensity conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious cause). These complications may occur despite intervening 
therapy between PD-1/PD-L1 blockade and allogeneic HSCT. 
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Follow patients closely for evidence of transplant-related complications and intervene promptly. Consider the 
benefit versus risks of treatment with a PD-1/PD-L1 blocking antibody prior to or after an allogeneic HSCT. 
5.4    Embryo-Fetal Toxicity 
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman. 
Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing fetus resulting in fetal death. Advise women of the potential 
risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment 
with LIBTAYO and for at least 4 months after the last dose [see Use in Specific Populations (8.1, 8.3)]. 
6        ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in the labeling. 
•   Severe and Fatal Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1)]
•   Infusion-Related Reactions [see Warnings and Precautions (5.2)] 
•   Complications of Allogeneic HSCT [see Warnings and Precautions (5.3)]
6.1    Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
The data described in Warnings and Precautions reflect exposure to LIBTAYO as a single agent in 810 patients 
in three open-label, single-arm, multicohort studies (Study 1423, Study 1540 and Study 1620), and one 
open-label randomized multi-center study (Study 1624). These studies included 219 patients with 
advanced CSCC (Studies 1540 and 1423), 132 patients with advanced BCC (Study 1620), 355 patients 
with NSCLC (Study 1624), and 104 patients with other advanced solid tumors (Study 1423). LIBTAYO was 
administered intravenously at doses of 3 mg/kg every 2 weeks (n=235), 350 mg every 3 weeks (n=543), 
or other doses (n=32; 1 mg/kg every 2 weeks, 10 mg/kg every 2 weeks, 200 mg every 2 weeks). Among 
the 810 patients, 57% were exposed for ≥ 6 months and 25% were exposed for ≥ 12 months. In this 
pooled safety population, the most common adverse reactions (≥15%) were musculoskeletal pain, fatigue, 
rash, and diarrhea. The most common Grade 3-4 laboratory abnormalities (≥2%) were lymphopenia, 
hyponatremia, hypophosphatemia, increased aspartate aminotransferase, anemia, and hyperkalemia. 
Non-Small Cell Lung Cancer (NSCLC)
The safety of LIBTAYO was evaluated in 355 patients with locally advanced or metastatic NSCLC in Study 1624 
[see Clinical Studies (14.3) in the full prescribing information]. Patients received LIBTAYO 350 mg every  
3 weeks (n=355) or investigator’s choice of chemotherapy (n=342), consisting of paclitaxel plus cisplatin or 
carboplatin; gemcitabine plus cisplatin or carboplatin; or pemetrexed plus cisplatin or carboplatin followed 
by optional pemetrexed maintenance. The median duration of exposure was 27.3 weeks (9 days to 115 weeks) 
in the LIBTAYO group and 17.7 weeks (18 days to 86.7 weeks) in the chemotherapy group. In the LIBTAYO 
group, 54% of patients were exposed to LIBTAYO for ≥ 6 months and 22 % were exposed for ≥ 12 months. 

The safety population characteristics were: median age of 63 years (31 to 79 years), 44% of patients 65 or 
older, 88% male, 86% White, 82% had metastatic disease and 18% had locally advanced disease and ECOG 
performance score (PS) of 0 (27%) and 1 (73%). 

LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients; adverse reactions 
resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke 
and increased aspartate aminotransferase. Serious adverse reactions occurred in 28% of patients. The most 
frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis.  

Table 6 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 7 summarizes Grade 3 
or 4 laboratory abnormalities in patients receiving LIBTAYO. 
Table 6:  Adverse Reactions in ≥ 10% of Patients with Locally Advanced or Metastatic NSCLC Receiving  

LIBTAYO in Study 1624

(continued) 

6.2    Immunogenicity 
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by several 
factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies to 
cemiplimab-rwlc in the studies described below with the incidence of antibodies in other studies or to 
other products may be misleading. 
Anti-drug antibodies (ADA) were tested in 823 patients who received LIBTAYO. The incidence of cemiplimab-rwlc 
treatment-emergent ADAs was 2.2% using an electrochemiluminescent (ECL) bridging immunoassay; 0.4% 
were persistent ADA responses. In the patients who developed anti-cemiplimab-rwlc antibodies, there was 
no evidence of an altered pharmacokinetic profile of cemiplimab-rwlc. 
8        USE IN SPECIFIC POPULATIONS 
8.1    Pregnancy 
Risk Summary
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman 
[see Clinical Pharmacology (12.1) in the full prescribing information]. There are no available data on the 
use of LIBTAYO in pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1 
pathway can lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal 
death (see Data). Human IgG4 immunoglobulins (IgG4) are known to cross the placenta; therefore,  
LIBTAYO has the potential to be transmitted from the mother to the developing fetus. Advise women of  
the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively. 
Data
Animal Data 
Animal reproduction studies have not been conducted with LIBTAYO to evaluate its effect on reproduction 
and fetal development. A central function of the PD-1/PD-L1 pathway is to preserve pregnancy by 
maintaining maternal immune tolerance to the fetus. In murine models of pregnancy, blockade of PD-L1 
signaling has been shown to disrupt tolerance to the fetus and to result in an increase in fetal loss; therefore, 
potential risks of administering LIBTAYO during pregnancy include increased rates of abortion or stillbirth. 
As reported in the literature, there were no malformations related to the blockade of PD-1/PD-L1 signaling 
in the offspring of these animals; however, immune-mediated disorders occurred in PD-1 and PD-L1 
knockout mice. Based on its mechanism of action, fetal exposure to cemiplimab-rwlc may increase the 
risk of developing immune-mediated disorders or altering the normal immune response. 
8.2    Lactation 
Risk Summary
There is no information regarding the presence of cemiplimab-rwlc in human milk, or its effects on the 
breastfed child or on milk production. Because of the potential for serious adverse reactions in breastfed 
children, advise women not to breastfeed during treatment and for at least 4 months after the last dose of 
LIBTAYO. 
8.3    Females and Males of Reproductive Potential 
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating LIBTAYO [see Use in Specific 
Populations (8.1)]. 
Contraception
LIBTAYO can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations 
(8.1)]. 
Females
Advise females of reproductive potential to use effective contraception during treatment with LIBTAYO and 
for at least 4 months after the last dose. 
8.4    Pediatric Use 
The safety and effectiveness of LIBTAYO have not been established in pediatric patients. 
8.5    Geriatric Use 
Of the 810 patients who received LIBTAYO in clinical studies, 32% were 65 years up to 75 years and 22% 
were 75 years or older. No overall differences in safety or effectiveness were observed between these 
patients and younger patients. 
Of the 219 patients with mCSCC or laCSCC who received LIBTAYO in clinical studies, 34% were 65 years 
up to 75 years and 41% were 75 years or older. No overall differences in safety or effectiveness were 
observed between these patients and younger patients. 
Of the 132 patients with BCC who received LIBTAYO in Study 1620, 27% were 65 years up to 75 years, 
and 32% were 75 years or older. No overall differences in safety or effectiveness were observed between 
these patients and younger patients. 

© 2021 Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC.  
All rights reserved.  
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Adverse Reactions LIBTAYO  
N=355

Chemotherapy 
N=342

All Grades 
%

Grades 3-4 
%

All Grades 
%

Grades 3-4 
%

Musculoskeletal and connective tissue disorders

  Musculoskeletal paina 26 0.6 27 1.5

Skin and subcutaneous tissue disorders

  Rashb 15 1.4 6 0

Blood and lymphatic system disorders

  Anemia 15 3.4 50 16

General disorders and administration site conditions

  Fatiguec 14 1.1 26 2

Metabolism and nutrition disorders

  Decreased appetite 12 0.6 18 0.3

Infections and infestations

  Pneumoniad 11 5 12 5

Respiratory, thoracic and mediastinal disorders

  Coughe 11 0 8 0.3

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.03 
a. Musculoskeletal pain is a composite term that includes back pain, arthralgia, pain in extremity, musculoskeletal pain, 

musculoskeletal chest pain, bone pain, myalgia, neck pain, spinal pain, and musculoskeletal stiffness 
b. Rash is a composite term that includes rash, dermatitis, urticaria, rash maculo-papular, erythema, rash erythematous, 

rash pruritic, psoriasis, autoimmune dermatitis, dermatitis acneiform, dermatitis allergic, dermatitis atopic, dermatitis 
bullous, drug eruption, dyshidrotic eczema, lichen planus, and skin reaction 

c. Fatigue is a composite term that includes fatigue, asthenia, and malaise 
d. Pneumonia is a composite term that includes atypical pneumonia, embolic pneumonia, lower respiratory tract infection, 

lung abscess, paracancerous pneumonia, pneumonia, pneumonia bacterial, and pneumonia klebsiella 
e. Cough is a composite term that includes cough and productive cough

Table 7:  Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥1% of Patients with  
Locally Advanced or Metastatic NSCLC Receiving LIBTAYO in Study 1624

Laboratory Abnormality LIBTAYO 
N=355

Chemotherapy 
N=342

Grades 3-4a

%
Chemistry

Increased aspartate aminotransferase 3.9 1.2
Increased alanine aminotransferase 2.7 0.3
Increased alkaline phosphatase 2.4 0.3
Increased blood bilirubin 2.1 0.3

Table 7:  Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥1% of Patients with  
Locally Advanced or Metastatic NSCLC Receiving LIBTAYO in Study 1624 (continued)

Laboratory Abnormality LIBTAYO 
N=355

Chemotherapy 
N=342

Grades 3-4a

%
Chemistry

Hypoalbuminemia 1.8 1.3
Increased creatinine 1.2 1.6

Hematology
Lymphopenia 7 9
Anemia 2.7 16

Electrolytes

Hyponatremia 6 7

Hyperkalemia 4.2 1.9

Hypocalcemia 3.9 3.4

Hypophosphatemia 2.4 4.1

Hypermagnesemia 2.1 1.6

Hypokalemia 1.5 2.2

Hypercalcemia 1.2 2.2

Toxicity graded per NCI CTCAE v. 4.03 
a. Percentages are based on the number of patients with at least 1 post-baseline value available for that parameter. 
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C L I N I C A L  H I G H L I G H T S

Novel CTLA-4 Agents Build on 
Immunotherapy Foundation, 
Aim to Improve Ef� cacy/Safety
B y  L i s a  A s t o r

INVESTIGATORS DEVELOPING NEWER 
cytotoxic T-lymphocyte–associated antigen 
4 (CTLA-4) monoclonal antibodies will 

build upon the foundation and legacy of early 
immune checkpoint inhibitors (ICIs) while 
improving the treatment of patients with can-
cer with greater effi cacy and reduced toxicity.

CTLA-4 was the fi rst immune checkpoint to 
be targeted with an ICI, with the fully human 
immunoglobulin G1 (IgG1) anti–CTLA-4 mono-
clonal antibody ipilimumab (Yervoy) approved 
by the FDA in 2011.1 Early exploration of 
CTLA-4 launched research into ICIs, which has 
produced such signifi cant clinical results that 
James P. Allison, PhD, was awarded the Nobel 
Prize in Physiology or Medicine in 2018.2

Role of CTLA-4 
CTLA-4 is a CD28 homologue that binds to 
CD80/CD86 (B7 ligands) with high avidity 
and affi nity to inhibit T-cell function.1,3 It 
is expressed on the surface of activated 
CD4-positive (+) and CD8+ T cells. CTLA-4 
is also expressed constitutively on regulatory 
T lymphocytes (Tregs), which helps support 
their suppressive function.

CTLA-4 is understood to mediate immuno-
suppression by blocking the T-lymphocyte 
response, reducing the proliferation of T lym-
phocytes and increasing the activity of Tregs.4-6

By blocking this checkpoint using anti–
CTLA-4 antibodies, investigators have been 
able to release the brakes on the immune 

system, thus increasing the function of 
effector CD4+ and CD8+ T cells, as well as 
depleting intratumoral Tregs.1

Over the past decade, cancer regimens fea-
turing CTLA-4 inhibitor monotherapy have 
largely been replaced by combination regi-
mens pairing these agents with anti–PD-1/
PD-L1 antibodies. Anti–CTLA-4 antibodies 
have been shown  to enhance the effi cacy of 
PD-1/PD-L1 blockade in various solid tumors, 
with additive or even synergistic effects. 
However, the mechanism underlying this is 
not completely understood.

A Big First
Ipilimumab is an anti–CTLA-4 monoclonal 
antibody that was developed by Bristol Myers 
Squibb. It has a half-life of 12 to 14 days. 

The agent was fi rst approved at 3 mg/kg
for use in patients with unresectable or 
metastatic melanoma, representing the fi rst 
therapy, at that time, to demonstrate a signif-
icant improvement in overall survival (OS) in 
patients.7 In a phase 3 study (NCT00094653), 
patients treated with ipilimumab monotherapy 
had a median OS of 10.1 months (95% CI, 8.0-
13.8) and a 1-year OS rate of 45.6%.8

Currently, ipilimumab has 9 indications in 
melanoma, renal cell carcinoma, colorectal 
cancer, hepatocellular carcinoma, non–small 
cell lung cancer (NSCLC), and malignant 
pleural mesothelioma. With the exception of 
2 of the melanoma indications, all the indica-
tions for ipilimumab are in combination with 
nivolumab (Opdivo), a PD-1 inhibitor.9

“The major issue of anti–CTLA-4 is it induces
these autoimmune adverse events…. That’s a 
manageable problem because we know how to 
manage toxicity and most of these patients can 
manage it successfully,” said Mario Sznol, MD, 

professor of medicine and leader of the Melano-
ma Program at Yale Cancer Center, in an inter-
view with Targeted Therapies in Oncology™. 
However, he added that we do not yet know the 
optimal dose of ipilimumab, either as a single 
agent or in combination with other drugs. 

A dose-ranging phase 2 study 
(NCT00289640) of ipilimumab in patients 
with pretreated advanced melanoma showed 
that higher doses of the CTLA-4 inhibitor led 
to greater response rates, but with higher 
rates of immune-related adverse events 
(irAEs). At 10 mg/kg, the overall response 
rate was 11.1% (95% CI, 4.9%-20.7%) compared 
with 4.2% (95% CI, 0.9%-11.7%) at 3 mg/kg 
and 0% (95% CI, 0.0%-4.9%) at 0.3 mg/kg 
(P = .0015). IrAEs were reported in 70.4% of 
patients treated with the 10-mg/kg dose, in 
64.8% with the 3-mg/kg dose, and in 26.4% 
with the 0.3-mg/kg dose.10

These irAEs have become more manageable 
with supportive measures, including the use 
of steroids, and an increased understanding 
of autoimmune toxicities.11 However, investi-
gators continue to explore whether different 
dosing schedules could reduce the incidence 
of these events without reducing effi cacy.12

For example, in the phase 3b/4 CheckMate 
511 trial (NCT02714218), 2 dosing regimens 
of nivolumab and ipilimumab were com-
pared for patients with advanced melanoma: 
nivolumab 3 mg/kg and ipilimumab 1 mg/kg
(NIVO3+IPI1) vs nivolumab 1 mg/kg and 
ipilimumab 3 mg/kg (NIVO1+IPI3). The 
objective response rate (ORR) with NIVO3+
IPI1 was 45.6% (95% CI, 38.1%-53.1%) com-
pared with 50.6% (95% CI, 43.0%-58.1%) with 
NIVO1+IPI3 (P = .35). The median progres-
sion-free survival (PFS) was 9.9 months and 
8.9 months with NIVO3+IPI1 and NIVO1+
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IPI3, respectively, and the median OS was not 
yet reached in either group. The rate of grade 
3 to 5 treatment-related AEs (TRAEs) was 
33.9% (95% CI, 27.0%-41.3%) with NIVO3+
IPI1 as compared with 48.3% (95% CI, 40.8%-
55.9%) with NIVO1+IPI3 (P = .006).13

Next Wave of CTLA-4 Blockade
“A major question, from the perspective of 
therapeutics development, is whether the 
risk-benefi t ratio and overall clinical activ-
ity of CTLA-4 inhibitors can be substantially 
improved, either by modifying dose and 
schedule, altering the biological activities or 
site of effects, or considering other types of 
combinations,” Sznol wrote in an editorial in 
Annals of Oncology.14

Tremelimumab
Tremelimumab is a fully human IgG2 
anti–CTLA-4 monoclonal antibody fi rst 
developed by Pfi zer that has a half-life of 
22.1 days.15 The rights were later acquired 
by AstraZeneca. Both tremelimumab
and ipilimumab bind to the same region on 
CTLA-4, but these agents have different anti-
body-dependent cell-mediated cytotoxicity and 
complement-dependent cytotoxicity activities. 
Structurally, both agents use similar VH frame-
work regions but very different VL regions.16

This anti–CTLA-4 antibody has yet to be 
FDA approved despite several preclinical 
and clinical studies. Trials with the agent 
have produced mixed results across clin-
ical settings. In the phase 3 MYSTIC trial 
(NCT02453282), the combination of tremeli-
mumab with the PD-L1 inhibitor durvalumab
(Imfi nzi) did not meet the primary end point of 
improved PFS compared with platinum-based 
chemotherapy for patients with previously 
untreated metastatic NSCLC.17 Later, the POSE-
IDON trial (NCT03164616) became the fi rst 
phase 3 study to show an OS benefi t with this 
CTLA-4 inhibitor; tremelimumab combined 
with durvalumab and chemotherapy was supe-
rior to chemotherapy alone in patients with 
previously untreated, metastatic NSCLC.18

Quavonlimab
Quavonlimab (MK-1308) is a new IgG1 anti–
CTLA-4 monoclonal antibody in development 
by Merck. Sznol suggested that quavonlimab 
has a higher binding affi nity for CTLA-4 
than ipilimumab.14

A phase 1/2 trial (NCT03179436) examined 
the combination of quavonlimab and pembroli-
zumab (Keytruda) in patients with advanced 
solid tumors. The goal of the dose-escalation 
phase was to determine the recommended 
phase 2 dose for quavonlimab when given in 
combination with pembrolizumab; then, the 

dose-confi rmation portion of the study eval-
uated this dose in patients with previously 
untreated stage IIIB/IV NSCLC. In dose esca-
lation, patients received a fl at dose of quavon-
limab at 25 mg, 75 mg, or 200 mg, followed by 
4 cycles of quavonlimab at the same dose 
combined with pembrolizumab.19

The maximum tolerated dose of quavon-
limab was not reached. The recommended 
phase 2 dose was determined to be 25 mg 
given every 6 weeks, as this led to the lowest 
toxicity without reducing effi cacy.  

Among patients with treatment-naïve 
NSCLC, the ORR was 35.1%. The median PFS 
was 6.1 months, and the median OS was 
16.5 months. Fifty-eight percent of respond-
ing patients had responses lasting at least 
12 months as of data cutoff. 

Sznol noted that response rates and the 
rate of grade 3 or higher AEs for the combi-
nation were similar to those of ipilimumab 
and nivolumab.14

Quavonlimab is being explored further in 
clinical trials in other settings, including in 
a phase 3 trial in combination with pembroli-
zumab compared with other combinations in 
patients with advanced clear cell renal cell 
carcinoma (NCT04736706).

Zalifrelimab
Zalifrelimab (AGEN1884) is a fully human-
ized IgG1 anti–CTLA-4 monoclonal antibody 
in development by Agenus.20

The agent was investigated in combination 
with a novel PD-1 inhibitor, balstilimab, in 
patients with advanced cervical cancer in 
a phase 1/2 trial (NCT03495882). Patients 
received zalifrelimab at a dose of 1 mg/kg 
once every 6 weeks plus 3 mg/kg balstilimab 
once every 2 weeks for up to 24 months.21

The ORR was 25.6% (95% CI, 18.8%-33.9%), 
and the disease control rate (DCR) was 52% 
(95% CI, 43.3%-60.6%). The median duration 
of response had not been reached at the time 
of data cutoff. 

This CTLA-4 inhibitor is being studied fur-
ther in phase 2 studies as a monotherapy in 
patients with solid tumors (NCT03104699) 
and in combination with balstilimab for 
patients with recurrent and/or metastatic 
cervical cancer (NCT03894215). 

GIGA-564
GIGA-564 is an anti–CTLA-4 antibody in 
development by GigaGen Inc that has a novel 
mechanism of action: instead of blocking 
the CTLA-4–B7 ligand interaction, GIGA-564 
depletes intratumoral Tregs via enhanced Fc 
receptor activity. The agent binds to a CTLA-
4 epitope very close to that of ipilimumab; 
nonetheless, it exhibits strongly reduced 

checkpoint inhibition. Depite the weaker inhi-
bition, low doses of GIGA-564 showed superior 
antitumor activity and reduced toxicity com-
pared with ipilimumab in murine models.22

This agent has yet to be studied in clinical 
settings, but if validated, it could prompt a 
new approach to designing CTLA-4 agents.

CBT-509
CBT-509 is a novel IgG1 humanized anti–
CTLA-4 monoclonal antibody that binds to a 
distinct epitope of CTLA-4 vs ipilimumab. This 
agent has demonstrated more than 4-fold high-
er binding affi nity to CTLA-4 vs ipilimumab.23

In preclinical research, CBT-509 showed 
more potent human T-cell activation in vitro and 
greater effi cacy in killing tumor cells in vivo 
compared with ipilimumab. In a murine col-
orectal cancer model, CBT-509 achieved tumor 
eradication in 7 of 8 mice compared with 4 of 
8 mice treated with ipilimumab. 

AGEN1181
AGEN1181 is a next-generation anti–CTLA-4 
monoclonal antibody in development by Age-
nus with enhanced Fc  receptor–dependent 
functionality, which promotes enhanced T-cell 
priming and intratumoral Treg depletion. 
Additionally, AGEN1181 binds to both high-
and low-affi nity versions of Fc RIIIA, which 
expands the therapeutic potential of the agent 
while avoiding complement-mediated toxicity. 
AGEN1181 has a half-life of 13.4 days.24,25

In a phase 1/2 trial (NCT03860272), 
AGEN1181 was explored as monotherapy and in 
combination with balstilimab in patients with 
advanced solid tumors. The DCR was 44.8% 
with AGEN1181 monotherapy, which increased 
to 64.4% when the agent was combined with 
balstilimab. Responses were observed across 
9 treatment-resistant, poorly immunogenic 
tumor types in heavily pretreated patients. In 
patients with microsatellite-stable colorectal 
cancer (n = 20), the DCR was 70% and included 
4 partial responses.25

The maximum tolerated dose was not 
reached for either the monotherapy or the 
combination. Grade 3 to 5 TRAEs were report-
ed in 20.7% of patients. Discontinuation due 
to TRAEs was observed in 16% of patients, 
primarily due to diarrhea/colitis. No immune-
related hypophysitis, pneumonitis, or high-
grade hepatitis was reported in the study. 

Phase 2 and 3 potentially registrational 
studies are being initiated to evaluate for 
AGEN1181 both as monotherapy and in com-
bination with balstilimab for patients with 
microsatellite-stable colorectal cancer and 
gynecologic cancers. TT 

REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.
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New Clinical Trials 
by State
Targeted Oncology™ off ers an online 
resource that fi lters by state and 
disease type to help oncologists fi nd 
studies in their practice area. 

Scan the QR code to fi nd more 
trials in your practice 
area or visit 
targetedonc.com/
link/1312

California
DISEASE TYPE  Epstein-Barr Virus–Positive Nasopharyngeal Cancer     
CLINICAL TRIAL  NCT04925544

An open-label phase 2 trial looking at the novel small molecule EBNA1 inhibitor, VK 2019, in 
patients with Epstein-Barr virus (EBV)–positive nasopharyngeal cancer and other EBV-associ-
ated cancers. The agent can drive the proliferation of EBV-infected cells. VK 2019 also inhibits 
EBNA1, which is a key regulator of EBV replication and maintenance. 

The estimated study completion date is February 2026. Approximately 30 patients will re-
ceive 1800 mg of VK 2019 once daily in 28-day cycles for up to 12 cycles. 

Eligible patients are those with locoregionally recurrent or metastatic EBV-positive nasopha-
ryngeal carcinoma not amenable to curative treatment with no eff ective standard-of-care ther-
apy. Patients must have an ECOG performance status of 0 to 2 and adequate organ function. 
Prior treatment was allowed. 

Recruitment has begun at Stanford University with investigator A. Dimitrios Colevas, MD.
For more details, visit targetedonc.com/link/1627

Maryland
DISEASE TYPE  B-Cell Lymphoma     CLINICAL TRIAL  NCT03223610

A phase 1b/2 trial is exploring the combination of venetoclax (Venclexta), ibrutinib (Imbruvica), 
prednisone, obinutuzumab (Gazyva), and lenalidomide (Revlimid) in patients with relapsed or 
refractory B-cell lymphoma. The estimated study completion date is March 2023. 

Approximately 130 patients will be enrolled and treated in 21-day cycles for up to 6 cycles, con-
sisting of oral venetoclax on days 2 through 14 at doses between 200 mg and 800 mg, oral ibruti-
nib on days 1 through 14 at 560 mg, oral prednisone on days 1 through 7 at 100 mg, intravenous 
obinutuzumab on days 1 and 2 at 1000 mg, and oral lenalidomide on days 1 through 15 at 15 mg.  

Eligible patients are those with relapsed/refractory disease after at least 1 prior regimen, 
including prior anthracycline and doxorubicin for aggressive B-cell lymphoma and an anti-CD20 
antibody for indolent disease. 

Recruitment has begun at the National Institutes of Health Clinical Center in Bethesda, Mary-
land, with principal investigator Christopher J. Melani, MD.
For more details, visit targetedonc.com/link/1625

STANFORD, CA

BETHESDA, MD
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The SURVIVE trial is a prospective, randomized, placebo-controlled, multicenter 
phase 2 study of the peptide vaccine, SurVaxM, in patients with newly diagnosed 
glioblastoma. The estimated study completion date is April 18, 2024.  

Approximately 265 patients will be enrolled and treated with either SurVaxM in 
emulsion with Montanide administered under the skin plus oral adjuvant temozolo-
mide (Temodar) or temozolomide alone. SurVaxM consists of a synthetic peptide 
conjugate that stimulates immune responses capable of killing cancer cells that ex-
press the surviving molecule. Patients in the investigational group will also receive 
an injection of sargramostim to boost the immune system. 

Eligible patients are those with glioblastoma of the cerebrum and available MGMT 
methylation and IDH1 mutation testing results. Patients must have a Karnofsky per-
formance status of 70 or higher near-total or gross-total resection. Participants must 
have completed initial radiation therapy with temozolomide and no evidence of dis-
ease following chemoradiation. 

Recruitment has begun at Dana-Farber Cancer Institute in Boston, Massachusetts, 
with investigator David Reardon, MD; Atlantic Health in Summit, New Jersey, with 
investigator Robert Aiken, MD; and at Roswell Park Comprehensive Cancer Center in 
Buff alo, New York, with investigator Ajay Abad, MD.
For more details, visit targetedonc.com/link/1633

Massachusetts, New Jersey, 
and New York
DISEASE TYPE  Glioblastoma     CLINICAL TRIAL  NCT05163080

BUFFALO, NY

Florida and North Carolina
DISEASE TYPE  Glioblastoma Multiforme     
CLINICAL TRIAL  NCT02465268

ATTAC-II is a randomized, blinded, placebo-controlled phase 2 trial that is looking at 
the use of an investigational dendritic cell (DC) vaccine, pp65 DC (ITI-3000), for the 
treatment of patients with glioblastoma multiforme (GBM). ITI-3000 uses the inves-
tigational Universal Intracellular Targeted Expression platform, which is powered by 
lysosome-associated membrane protein (LAMP). The goal is for the vaccine to teach 
the immune cells to target the pp65 antigen. The estimated study completion date 
is June 2024.

Approximately 175 patients will be enrolled and vaccinated with cytomegalovirus 
pp65-LAMP mRNA-loaded DCs with or without autologous lymphocyte transfer or 
placebo. Patients in the study will be randomized at a 2:1 ratio to receive either the 
vaccine or placebo. The vaccine is administered under the skin between day 22 and 
24 after the fi rst cycle of temozolomide (Temodar) for up to 10 cycles or until pro-
gression or unacceptable toxicity.  

Eligible patients are those with newly diagnosed de novo GBM with a supratento-
rial component and a Karnofsky performance status of at least 70. Patients must 
have undergone surgical resection of tumors with less than 3-cm residual disease 
and recovery from the eff ects of surgery and all complications. Prior to the start of 
adjuvant temozolomide, patients must have completed radiotherapy and have ade-
quate renal and hepatic function. 

Recruitment has begun at the University of Florida in Gainesville with investigator 
Maryam Rahman, MD; Orlando Health in Florida with investigator Nicholas Avgero-
poulos, MD; and at Duke University Medical Center in Durham, North Carolina. 
For more details, visit targetedonc.com/link/1632

DURHAM, NC

GAINESVILLE, FL

ORLANDO, FL

SUMMIT, NJ

BOSTON, MA
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See a spectrum
of results

Let LENVIMA® change the way you view treatment

in second-line advanced RCC

•   14.6-month median PFS (95% CI: 5.9-20.1) with LENVIMA + everolimus vs 5.5 months (95% CI: 3.5-7.1) 
with everolimus alone (HR: 0.37 [95% CI: 0.22-0.62])1

 — 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm

LENVIMA + everolimus is the only TKI-mTOR inhibitor combination 
following anti-angiogenic therapy in advanced RCC1,2

INDICATION 
LENVIMA is indicated in combination with everolimus, for the treatment of 
adult patients with advanced renal cell carcinoma (RCC) following one prior 
anti-angiogenic therapy.

SELECTED SAFETY INFORMATION
Warnings and Precautions
Hypertension. In DTC (differentiated thyroid cancer), hypertension occurred in 
73% of patients on LENVIMA (44% grade 3-4). In RCC (renal cell carcinoma), 
hypertension occurred in 42% of patients on LENVIMA + everolimus (13% grade 
3). Systolic blood pressure ≥160 mmHg occurred in 29% of patients, and 21% 
had diastolic blood pressure ≥100 mmHg. In HCC (hepatocellular carcinoma), 
hypertension occurred in 45% of LENVIMA-treated patients (24% grade 3). Grade 
4 hypertension was not reported in HCC.

Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiation. Monitor blood pressure after 1 
week, then every 2 weeks for the � rst 2 months, and then at least monthly 
thereafter during treatment. Withhold and resume at reduced dose when 
hypertension is controlled or permanently discontinue based on severity.

Cardiac Dysfunction. Serious and fatal cardiac dysfunction can occur 
with LENVIMA. Across clinical trials in 799 patients with DTC, RCC, and HCC, 
grade 3 or higher cardiac dysfunction occurred in 3% of LENVIMA-treated 
patients. Monitor for clinical symptoms or signs of cardiac dysfunction. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue based on severity.

Arterial Thromboembolic Events. Among patients receiving LENVIMA 
or LENVIMA + everolimus, arterial thromboembolic events of any severity 
occurred in 2% of patients in RCC and HCC and 5% in DTC. Grade 3-5 arterial 
thromboembolic events ranged from 2% to 3% across all clinical trials. 

Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic 
events of any severity occurred in 5% of patients in CLEAR, including 
myocardial infarction (3.4%) and cerebrovascular accident (2.3%). 

Permanently discontinue following an arterial thrombotic event. The safety of 
resuming after an arterial thromboembolic event has not been established, 
and LENVIMA has not been studied in patients who have had an arterial 
thromboembolic event within the previous 6 months.

Hepatotoxicity. Across clinical studies enrolling 1327 LENVIMA-treated 
patients with malignancies other than HCC, serious hepatic adverse reactions 
occurred in 1.4% of patients. Fatal events, including hepatic failure, acute 
hepatitis and hepatorenal syndrome, occurred in 0.5% of patients. In HCC, 
hepatic encephalopathy occurred in 8% of LENVIMA-treated patients 
(5% grade 3-5). Grade 3-5 hepatic failure occurred in 3% of LENVIMA-
treated patients; 2% of patients discontinued LENVIMA due to hepatic 
encephalopathy, and 1% discontinued due to hepatic failure.

Monitor liver function prior to initiation, then every 2 weeks for the � rst 
2 months, and at least monthly thereafter during treatment. Monitor 
patients with HCC closely for signs of hepatic failure, including hepatic 
encephalopathy. Withhold and resume at reduced dose upon recovery or 
permanently discontinue based on severity.

Renal Failure or Impairment. Serious including fatal renal failure or 
impairment can occur with LENVIMA. Renal impairment was reported in 14% 
and 7% of LENVIMA-treated patients in DTC and HCC, respectively. Grade 
3-5 renal failure or impairment occurred in 3% of patients with DTC and 
2% of patients with HCC, including 1 fatal event in each study. In RCC, renal 
impairment or renal failure was reported in 18% of LENVIMA + everolimus–
treated patients (10% grade 3). 

Initiate prompt management of diarrhea or dehydration/hypovolemia. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue for renal failure or impairment based on severity. 

Proteinuria. In DTC and HCC, proteinuria was reported in 34% and 26% of 
LENVIMA-treated patients, respectively. Grade 3 proteinuria occurred in 11% 
and 6% in DTC and HCC, respectively. In RCC, proteinuria occurred in 31% of 
patients receiving LENVIMA + everolimus (8% grade 3). Monitor for proteinuria 
prior to initiation and periodically during treatment. If urine dipstick proteinuria 
≥2+ is detected, obtain a 24-hour urine protein. Withhold and resume at 
reduced dose upon recovery or permanently discontinue based on severity.

Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea 
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of 
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the 
most frequent cause of dose interruption/reduction, and diarrhea recurred 
despite dose reduction. Promptly initiate management of diarrhea. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
based on severity.
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LENVIMA + everolimus 
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everolimus (5 mg)
—-  Everolimus (10 mg)
HR: 0.37
(95% CI: 0.22-0.62)
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5.5
REDUCTION IN THE RISK 

OF PROGRESSION OR 
DEATH WITH LENVIMA + 

EVEROLIMUS VS 
EVEROLIMUS ALONE

63%

Please see all Selected Safety Information throughout and 
accompanying brief summary of full prescribing information. 

Visit www.LENVIMA.com/hcp to learn more

RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=con� dence interval; HR=hazard ratio.

SELECTED SAFETY INFORMATION

Warnings and Precautions (cont’d)
Fistula Formation and Gastrointestinal Perforation. Of the 799 
patients treated with LENVIMA or LENVIMA + everolimus in DTC, RCC, and 
HCC, � stula or gastrointestinal perforation occurred in 2%. Permanently 
discontinue in patients who develop gastrointestinal perforation of any 
severity or grade 3-4 � stula.

QT Interval Prolongation. In DTC, QT/QTc interval prolongation occurred 
in 9% of LENVIMA-treated patients and QT interval prolongation of >500 
ms occurred in 2%. In RCC, QTc interval increases of >60 ms occurred in 
11% of patients receiving LENVIMA + everolimus and QTc interval >500 ms 
occurred in 6%. In HCC, QTc interval increases of >60 ms occurred in 8% of 
LENVIMA-treated patients and QTc interval >500 ms occurred in 2%.

Monitor and correct electrolyte abnormalities at baseline and periodically 
during treatment. Monitor electrocardiograms in patients with congenital long 
QT syndrome, congestive heart failure, bradyarrhythmias, or those who are 
taking drugs known to prolong the QT interval, including Class Ia and III 
antiarrhythmics. Withhold and resume at reduced dose upon recovery based 
on severity.

Hypocalcemia. In DTC, grade 3-4 hypocalcemia occurred in 9% of 
LENVIMA-treated patients. In 65% of cases, hypocalcemia improved

or resolved following calcium supplementation with or without dose 
interruption or dose reduction. In RCC, grade 3-4 hypocalcemia occurred in 
6% of LENVIMA + everolimus–treated patients. In HCC, grade 3 hypocalcemia 
occurred in 0.8% of LENVIMA-treated patients. Monitor blood calcium levels 
at least monthly and replace calcium as necessary during treatment. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
depending on severity.

Reversible Posterior Leukoencephalopathy Syndrome (RPLS). Across 
clinical studies of 1823 patients who received LENVIMA as a single agent, RPLS 
occurred in 0.3%. Con� rm diagnosis of RPLS with MRI. Withhold and resume at 
reduced dose upon recovery or permanently discontinue depending on severity and 
persistence of neurologic symptoms.

•   26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm1

 —  21 patients (41%) who received LENVIMA + everolimus progressed vs 35 patients (70%) who received everolimus
 —  Death occurred in 5 patients (10%) who received LENVIMA + everolimus vs 2 patients (4%) who received 

everolimus

•   The treatment e� ect of LENVIMA + everolimus on PFS was supported by a retrospective, independent review 
of radiographs with an observed HR of 0.43 (95% CI: 0.24-0.75) compared with the everolimus arm1

•   Study 205 randomized 153 patients with advanced or metastatic renal cell carcinoma who had previously 
received anti-angiogenic therapy 1:1:1 to LENVIMA 18 mg + everolimus 5 mg, LENVIMA 24 mg monotherapy, or 
everolimus 10 mg monotherapy. All medications were administered orally once daily. Patients were required to 
have histological confi rmation of clear cell RCC and Eastern Cooperative Oncology Group performance status 
of 0 or 1. Patients were stratifi ed by hemoglobin level (≤13 g/dL vs >13 g/dL for males and ≤11.5 g/dL vs >11.5 g/
dL for females) and corrected serum calcium (≥10 mg/dL vs <10 mg/dL). The major e¢  cacy outcome measure 
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1. Other e¢  cacy outcome measures included overall survival and objective response rate1

14.6-month median PFS: with LENVIMA + everolimus vs everolimus alone1
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Please see Brief Summary on the following pages.

References: 1. LENVIMA [package insert]. Nutley, NJ: Eisai Inc. 2. AFINITOR [package insert]. East 
Hanover, NJ: Novartis Pharmaceuticals Corporation; 2020. 

LENVIMA® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
© 2022 Eisai Inc. All rights reserved. Printed in USA/January 2022 LENV-US7545

SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d) 
Hemorrhagic Events. Serious including fatal hemorrhagic events can occur with 
LENVIMA. In DTC, RCC, and HCC clinical trials, hemorrhagic events, of any grade, 
occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in 
combination with everolimus. The most frequently reported hemorrhagic events (all 
grades and occurring in at least 5% of patients) were epistaxis and hematuria. In 
DTC, grade 3-5 hemorrhage occurred in 2% of LENVIMA-treated patients, including 
1 fatal intracranial hemorrhage among 16 patients who received LENVIMA and had 
CNS metastases at baseline. In RCC, grade 3-5 hemorrhage occurred in 8% of 
LENVIMA + everolimus–treated patients, including 1 fatal cerebral hemorrhage. In 
HCC, grade 3-5 hemorrhage occurred in 5% of LENVIMA-treated patients, 
including 7 fatal hemorrhagic events. Serious tumor-related bleeds, including fatal 
hemorrhagic events, occurred in LENVIMA-treated patients in clinical trials and in 
the postmarketing setting. In postmarketing surveillance, serious and fatal carotid 
artery hemorrhages were seen more frequently in patients with anaplastic thyroid 
carcinoma (ATC) than other tumors. Safety and effectiveness of LENVIMA in 
patients with ATC have not been demonstrated in clinical trials. 

Consider the risk of severe or fatal hemorrhage associated with tumor invasion or 
in�ltration of major blood vessels (eg, carotid artery). Withhold and resume at 
reduced dose upon recovery or permanently discontinue based on severity.

Impairment of Thyroid Stimulating Hormone Suppression/Thyroid 
Dysfunction. LENVIMA impairs exogenous thyroid suppression. In DTC, 88% of 
patients had baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In 
patients with normal TSH at baseline, elevation of TSH level >0.5 mU/L was 
observed post baseline in 57% of LENVIMA-treated patients. In RCC and HCC, 
grade 1 or 2 hypothyroidism occurred in 24% of LENVIMA + everolimus–treated 
patients and 21% of LENVIMA-treated patients, respectively. In patients with normal 
or low TSH at baseline, elevation of TSH was observed post baseline in 70% of 
LENVIMA-treated patients in HCC and 60% of LENVIMA + everolimus–treated 
patients in RCC. 

Monitor thyroid function prior to initiation and at least monthly during treatment. 
Treat hypothyroidism according to standard medical practice.

Impaired Wound Healing. Impaired wound healing has been reported in 
patients who received LENVIMA. Withhold LENVIMA for at least 1 week prior to 
elective surgery. Do not administer for at least 2 weeks following major surgery and 
until adequate wound healing. The safety of resumption of LENVIMA after resolution 
of wound healing complications has not been established.

Osteonecrosis of the Jaw (ONJ). ONJ has been reported in patients receiving 
LENVIMA. Concomitant exposure to other risk factors, such as bisphosphonates, 
denosumab, dental disease, or invasive dental procedures, may increase the risk of ONJ.

Perform an oral examination prior to treatment with LENVIMA and periodically 
during LENVIMA treatment. Advise patients regarding good oral hygiene practices 
and to consider having preventive dentistry performed prior to treatment with 
LENVIMA and throughout treatment with LENVIMA.

Avoid invasive dental procedures, if possible, while on LENVIMA treatment, 
particularly in patients at higher risk. Withhold LENVIMA for at least 1 week prior to 
scheduled dental surgery or invasive dental procedures, if possible. For patients 
requiring invasive dental procedures, discontinuation of bisphosphonate treatment 
may reduce the risk of ONJ.

Withhold LENVIMA if ONJ develops and restart based on clinical judgement of 
adequate resolution.

Embryo-Fetal Toxicity. Based on its mechanism of action and data from animal 
reproduction studies, LENVIMA can cause fetal harm when administered to 
pregnant women. In animal reproduction studies, oral administration of lenvatinib 
during organogenesis at doses below the recommended clinical doses resulted in 
embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. Advise pregnant 
women of the potential risk to a fetus and advise females of reproductive potential 
to use effective contraception during treatment with LENVIMA and for at least 30 
days after the last dose.

Adverse Reactions 
In RCC, the most common adverse reactions (≥30%) observed in LENVIMA + 
everolimus–treated patients were diarrhea (81%), fatigue (73%), arthralgia/myalgia 
(55%), decreased appetite (53%), vomiting (48%), nausea (45%), stomatitis (44%), 
hypertension (42%), peripheral edema (42%), cough (37%), abdominal pain (37%), 
dyspnea (35%), rash (35%), decreased weight (34%), hemorrhagic events (32%), 
and proteinuria (31%). The most common serious adverse reactions (≥5%) were 
renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), 
diarrhea (5%), vomiting (5%), and dyspnea (5%). Adverse reactions led to dose 
reductions or interruption in 89% of patients. The most common adverse reactions 
(≥5%) resulting in dose reductions were diarrhea (21%), fatigue (8%), 
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%). 
Treatment discontinuation due to an adverse reaction occurred in 29% of patients.

Use in Speci�c Populations
Because of the potential for serious adverse reactions in breastfed infants, advise 
women to discontinue breastfeeding during treatment and for at least 1 week after the 
last dose. LENVIMA may impair fertility in males and females of reproductive potential.

No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or 
moderate (CLcr 30-59 mL/min) renal impairment. LENVIMA concentrations may 
increase in patients with DTC, RCC, or EC (endometrial carcinoma) and severe (CLcr 
15-29 mL/min) renal impairment. Reduce the dose for patients with DTC, RCC, or EC 
and severe renal impairment. There is no recommended dose for patients with HCC 
and severe renal impairment. LENVIMA has not been studied in patients with 
end-stage renal disease.

No dose adjustment is recommended for patients with HCC and mild 
hepatic impairment (Child-Pugh A). There is no recommended dose for patients 
with HCC with moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic 
impairment. No dose adjustment is recommended for patients with DTC, RCC, or 
EC and mild or moderate hepatic impairment. LENVIMA concentrations may 
increase in patients with DTC, RCC, or EC and severe hepatic impairment. Reduce 
the dose for patients with DTC, RCC, or EC and severe hepatic impairment.
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LENVIMA® (lenvatinib) capsules BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
LENVIMA is a kinase inhibitor that is indicated:
Differentiated Thyroid Cancer (DTC) 
• For the treatment of patients with locally recurrent or metastatic, progressive, radioactive iodine-refractory differentiated thyroid cancer (DTC). 
Renal Cell Carcinoma (RCC) 
• In combination with pembrolizumab, for the �rst line treatment of adult patients with advanced renal cell carcinoma (RCC).
• In combination with everolimus, for the treatment of adult patients with advanced renal cell carcinoma (RCC) following one prior 

anti-angiogenic therapy. 
Hepatocellular Carcinoma (HCC) 
• For the �rst-line treatment of patients with unresectable hepatocellular carcinoma (HCC). 
Endometrial Carcinoma (EC) 
• In combination with pembrolizumab, for the treatment of patients with advanced endometrial carcinoma (EC) that is not microsatellite 

instability-high (MSI-H) or mismatch repair de�cient (dMMR) who have disease progression following prior systemic therapy in any setting 
and are not candidates for curative surgery or radiation.

DOSAGE AND ADMINISTRATION
Important Dosage Information
• Reduce the dose for certain patients with renal or hepatic impairment
• Take LENVIMA once daily, with or without food, at the same time each day. If a dose is missed and cannot be taken within 12 hours, skip 

that dose and take the next dose at the usual time of administration
Single Agent Therapy:
• DTC: The recommended dosage is 24 mg orally once daily. 
•  HCC: The recommended dosage is based on actual body weight: 12 mg orally once daily for patients greater than or equal to 60 kg or 8 mg 

orally once daily for patients less than 60 kg.
Combination Therapy:
•  EC: The recommended dosage is 20 mg orally once daily in combination with pembrolizumab 200 mg administered as an intravenous 

infusion over 30 minutes every 3 weeks.
• RCC: The recommended dosage is:

o 20 mg orally once daily with pembrolizumab 200 mg administered as an intravenous infusion over 30 minutes every 3 weeks. 
o 18 mg orally once daily with everolimus 5 mg orally once daily.

Dosage Modi�cations for Adverse Reactions Recommendations for LENVIMA dose interruption, reduction and discontinuation for 
adverse reactions are listed in Table 1. Table 2 lists the recommended dosage reductions of LENVIMA for adverse reactions.

Table 1: Recommended Dosage Modi�cations for LENVIMA for Adverse Reactions

Adverse Reaction Severitya Dosage Modi�cations 
for LENVIMA

Hypertension
Grade 3

• Withhold for Grade 3 that persists despite optimal 
antihypertensive therapy.

• Resume at reduced dose when hypertension is controlled 
at less than or equal to Grade 2.

Grade 4 •     Permanently discontinue.

Cardiac Dysfunction
Grade 3

• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at a reduced dose or discontinue depending 

on the severity and persistence of adverse reaction.

Grade 4 •     Permanently discontinue.

Arterial Thromboembolic Event Any Grade •     Permanently discontinue.

Hepatotoxicity Grade 3 or 4

•    Withhold until improves to Grade 0 to 1 or baseline.
•    Either resume at a reduced dose or discontinue 

depending on severity and persistence of hepatotoxicity.
•    Permanently discontinue for hepatic failure.

Renal Failure or Impairment Grade 3 or 4
•    Withhold until improves to Grade 0 to 1 or baseline.
•    Resume at a reduced dose or discontinue depending 

on severity and persistence of renal impairment.

Proteinuria 2 g or greater proteinuria 
in 24 hours

•    Withhold until less than or equal to 2 grams of 
proteinuria per 24 hours.

•    Resume at a reduced dose.
•    Discontinue for nephrotic syndrome.

Gastrointestinal Perforation Any Grade •     Permanently discontinue.

Fistula Formation Grade 3 or 4 •     Permanently discontinue.

QT Prolongation Greater than 500 ms or greater than 
60 ms increase from baseline

•    Withhold until improves to less than or equal to 480 ms 
or baseline.

•    Resume at a reduced dose.

Reversible Posterior 
Leukoencephalopathy Syndrome Any Grade

•    Withhold until fully resolved.
•    Resume at a reduced dose or discontinue depending 

on severity and persistence of neurologic symptoms.

Other Adverse Reactions

Persistent or intolerable
Grade 2 or 3 adverse reaction

Grade 4 laboratory abnormality

•    Withhold until improves to Grade 0 to 1 or baseline.
•    Resume at reduced dose.

Grade 4 adverse reaction •     Permanently discontinue.
a National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Table 2:  Recommended Dosage Reductions of LENVIMA for Adverse Reactions

Indication First Dosage 
Reduction To

Second Dosage 
Reduction To

Third Dosage 
Reduction To

DTC 20 mg once daily 14 mg once daily 10 mg once daily

RCC 14 mg once daily 10 mg once daily 8 mg once daily

Endometrial Carcinoma 14 mg once daily 10 mg once daily 8 mg once daily

HCC

• Actual weight 60 kg or greater 8 mg once daily 4 mg once daily 4 mg every other day

• Actual weight less than 60 kg 4 mg once daily 4 mg every other day Discontinue

Recommended Dose Modi�cations for Adverse Reactions for LENVIMA in Combination with Pembrolizumab
When administering LENVIMA in combination with pembrolizumab, modify the dosage of one or both drugs as appropriate. Withhold, dose 
reduce, or discontinue LENVIMA as shown in Table 1. Refer to pembrolizumab prescribing information for additional dose modi�cation information. 
Recommended Dose Modi�cations for Adverse Reactions for LENVIMA in Combination with Everolimus
When administering LENVIMA in combination with everolimus, withhold or reduce the LENVIMA dose �rst and then the everolimus dose for 
adverse reactions of both LENVIMA and everolimus. Refer to the everolimus prescribing information for additional dose modi�cation information.

Dosage Modi�cations for Severe Renal Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial 
carcinoma and severe renal impairment (creatinine clearance less than 30 mL/min calculated by Cockcroft-Gault equation using actual body weight) is:
• Differentiated thyroid cancer: 14 mg orally once daily
• Renal cell carcinoma: 10 mg orally once daily
• Endometrial carcinoma: 10 mg orally once daily

Dosage Modi�cations for Severe Hepatic Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial 
carcinoma and severe hepatic impairment (Child-Pugh C) is:
• Differentiated thyroid cancer: 14 mg taken orally once daily
• Renal cell carcinoma: 10 mg taken orally once daily
• Endometrial carcinoma: 10 mg orally once daily

Preparation and Administration LENVIMA capsules can be swallowed whole or dissolved in a small glass of liquid. To dissolve in liquid, 
put capsules into 1 tablespoon of water or apple juice without breaking or crushing the capsules. Leave the capsules in the water or apple 
juice for at least 10 minutes. Stir for at least 3 minutes. After drinking the mixture, add 1 tablespoon of water or apple juice to the glass, swirl 
the contents a few times and swallow the water or apple juice.

DOSAGE FORMS AND STRENGTHS
Capsules:
 •   4 mg: yellowish-red body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 4 mg” on body.
 •   10 mg: yellow body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 10 mg” on body.

CONTRAINDICATIONS None.

WARNINGS AND PRECAUTIONS
Hypertension Hypertension occurred in 73% of patients in SELECT (DTC) receiving LENVIMA 24 mg orally once daily and in 45% of patients 
in REFLECT (HCC) receiving LENVIMA 8 mg or 12 mg orally once daily. The median time to onset of new or worsening hypertension was 
16 days in SELECT and 26 days in REFLECT. Grade 3 hypertension occurred in 44% of patients in SELECT and in 24% in REFLECT. Grade 4 
hypertension occurred <1% in SELECT and Grade 4 hypertension was not reported in REFLECT.

In patients receiving LENVIMA 18 mg orally once daily with everolimus in Study 205 (RCC), hypertension was reported in 42% of patients and 
the median time to onset of new or worsening hypertension was 35 days. Grade 3 hypertension occurred in 13% of patients. Systolic blood 
pressure ≥160 mmHg occurred in 29% of patients and diastolic blood pressure ≥100 mmHg occurred in 21%.
Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiating LENVIMA. Monitor blood pressure after 1 week, then every 2 weeks for the �rst 2 months, and 
then at least monthly thereafter during treatment. Withhold and resume at a reduced dose when hypertension is controlled or permanently 
discontinue LENVIMA based on severity.
Cardiac Dysfunction Serious and fatal cardiac dysfunction can occur with LENVIMA. Across clinical trials in 799 patients with DTC, RCC or 
HCC, Grade 3 or higher cardiac dysfunction (including cardiomyopathy, left or right ventricular dysfunction, congestive heart failure, cardiac 
failure, ventricular hypokinesia, or decrease in left or right ventricular ejection fraction of more than 20% from baseline) occurred in 3% of 
LENVIMA-treated patients.
Monitor patients for clinical symptoms or signs of cardiac dysfunction. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA based on severity.
Arterial Thromboembolic Events Among patients receiving LENVIMA or LENVIMA with everolimus, arterial thromboembolic events of any 
severity occurred in 2% of patients in Study 205 (RCC), 2% of patients in REFLECT (HCC) and 5% of patients in SELECT (DTC). Grade 3 to 5 
arterial thromboembolic events ranged from 2% to 3% across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic events of any severity occurred in 5% of patients in CLEAR, 
including myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue LENVIMA following an arterial thrombotic event. The safety of resuming LENVIMA after an arterial thromboembolic 
event has not been established and LENVIMA has not been studied in patients who have had an arterial thromboembolic event within the 
previous 6 months.
Hepatotoxicity Across clinical studies enrolling 1327 LENVIMA-treated patients with malignancies other than HCC, serious hepatic adverse 
reactions occurred in 1.4% of patients. Fatal events, including hepatic failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of patients.
In REFLECT (HCC), hepatic encephalopathy (including hepatic encephalopathy, encephalopathy, metabolic encephalopathy, and hepatic coma) 
occurred in 8% of LENVIMA-treated patients and 3% of sorafenib-treated patients. Grade 3 to 5 hepatic encephalopathy occurred in 5% of 
LENVIMA-treated patients and 2% of sorafenib-treated patients. Grade 3 to 5 hepatic failure occurred in 3% of LENVIMA-treated patients 
and 3% of sorafenib-treated patients. Two percent of patients discontinued LENVIMA and 0.2% discontinued sorafenib due to hepatic 
encephalopathy and 1% of patients discontinued lenvatinib or sorafenib due to hepatic failure.
Monitor liver function prior to initiating LENVIMA, then every 2 weeks for the �rst 2 months, and at least monthly thereafter during treatment. 
Monitor patients with HCC closely for signs of hepatic failure, including hepatic encephalopathy. Withhold and resume at a reduced dose upon 
recovery or permanently discontinue LENVIMA based on severity.
Renal Failure or Impairment Serious including fatal renal failure or impairment can occur with LENVIMA. Renal impairment occurred in 
14% of patients receiving LENVIMA in SELECT (DTC) and in 7% of patients receiving LENVIMA in REFLECT (HCC). Grade 3 to 5 renal failure or 
impairment occurred in 3% (DTC) and 2% (HCC) of patients, including 1 fatality in each study.
In Study 205 (RCC), renal impairment or renal failure occurred in 18% of patients receiving LENVIMA with everolimus, including Grade 3 in 
10% of patients.
Initiate prompt management of diarrhea or dehydration/hypovolemia. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA for renal failure or impairment based on severity. 
Proteinuria Proteinuria occurred in 34% of LENVIMA-treated patients in SELECT (DTC) and in 26% of LENVIMA-treated patients in REFLECT 
(HCC). Grade 3 proteinuria occurred in 11% and 6% in SELECT and REFLECT, respectively. In Study 205 (RCC), proteinuria occurred in 31% 
of patients receiving LENVIMA with everolimus and 14% of patients receiving everolimus. Grade 3 proteinuria occurred in 8% of patients 
receiving LENVIMA with everolimus compared to 2% of patients receiving everolimus.
Monitor for proteinuria prior to initiating LENVIMA and periodically during treatment. If urine dipstick proteinuria greater than or equal to 2+ is detected, 
obtain a 24-hour urine protein. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based on severity.
Diarrhea Of the 737 patients treated with LENVIMA in SELECT (DTC) and REFLECT (HCC), diarrhea occurred in 49% of patients, including 
Grade 3 diarrhea in 6%.
In Study 205 (RCC), diarrhea occurred in 81% of patients receiving LENVIMA with everolimus, including Grade 3 in 19%. Diarrhea was the 
most frequent cause of dose interruption/reduction and diarrhea recurred despite dose reduction. 
Promptly initiate management of diarrhea. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based 
on severity.
Fistula Formation and Gastrointestinal Perforation Of 799 patients treated with LENVIMA or LENVIMA with everolimus in SELECT (DTC), 
Study 205 (RCC) and REFLECT (HCC), �stula or gastrointestinal perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or Grade 3 or 4 �stula.
QT Interval Prolongation In SELECT (DTC), QT/QTc interval prolongation occurred in 9% of LENVIMA-treated patients and QT interval 
prolongation of >500 ms occurred in 2%. In Study 205 (RCC), QTc interval increases of >60 ms occurred in 11% of patients receiving LENVIMA 
with everolimus and QTc interval >500 ms occurred in 6%. In REFLECT (HCC), QTc interval increases of >60 ms occurred in 8% of LENVIMA-
treated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically during treatment. Monitor electrocardiograms in patients with 
congenital long QT syndrome, congestive heart failure, bradyarrhythmias, or those who are taking drugs known to prolong the QT interval, 
including Class Ia and III antiarrhythmics. Withhold and resume at reduced dose of LENVIMA upon recovery based on severity.
Hypocalcemia In SELECT (DTC), Grade 3 to 4 hypocalcemia occurred in 9% of patients receiving LENVIMA. In 65% of cases, hypocalcemia 
improved or resolved following calcium supplementation, with or without dose interruption or dose reduction.
In Study 205 (RCC), Grade 3 to 4 hypocalcemia occurred in 6% of patients treated with LENVIMA with everolimus. In REFLECT (HCC), Grade 3 
hypocalcemia occurred in 0.8% of LENVIMA-treated patients.
Monitor blood calcium levels at least monthly and replace calcium as necessary during treatment. Withhold and resume at reduced dose upon 
recovery or permanently discontinue LENVIMA depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome Across clinical studies of 1823 patients who received LENVIMA as a single agent, 
reversible posterior leukoencephalopathy syndrome (RPLS) occurred in 0.3%.
Con�rm the diagnosis of RPLS with magnetic resonance imaging. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA depending on severity and persistence of neurologic symptoms.
Hemorrhagic Events Serious including fatal hemorrhagic events can occur with LENVIMA. Across SELECT (DTC), Study 205 (RCC) and 
REFLECT (HCC), hemorrhagic events of any grade occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in 
combination with everolimus. The most frequently reported hemorrhagic events (all grades and occurring in at least 5% of patients) were 
epistaxis and hematuria.
In SELECT, Grade 3 to 5 hemorrhage occurred in 2% of patients receiving LENVIMA, including 1 fatal intracranial hemorrhage among 16 
patients who received LENVIMA and had CNS metastases at baseline. In Study 205, Grade 3 to 5 hemorrhage occurred in 8% of patients 
receiving LENVIMA with everolimus, including 1 fatal cerebral hemorrhage. In REFLECT, Grade 3 to 5 hemorrhage occurred in 5% of patients 
receiving LENVIMA, including 7 fatal hemorrhagic events.
Serious tumor related bleeds, including fatal hemorrhagic events, occurred in patients treated with LENVIMA in clinical trials and in the post-
marketing setting. In post-marketing surveillance, serious and fatal carotid artery hemorrhages were seen more frequently in patients with 
anaplastic thyroid carcinoma (ATC) than in other tumor types. The safety and effectiveness of LENVIMA in patients with ATC have not been 
demonstrated in clinical trials.
Consider the risk of severe or fatal hemorrhage associated with tumor invasion or in�ltration of major blood vessels (e.g. carotid artery). 
Withhold and resume at reduced dose upon recovery or permanently discontinue LENVIMA based on the severity.
Impairment of Thyroid Stimulating Hormone Suppression/Thyroid Dysfunction LENVIMA impairs exogenous thyroid suppression. In 
SELECT (DTC), 88% of all patients had a baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In those patients with a normal TSH at 
baseline, elevation of TSH level >0.5 mU/L was observed post baseline in 57% of LENVIMA-treated patients.
Grade 1 or 2 hypothyroidism occurred in 24% of patients receiving LENVIMA with everolimus in Study 205 (RCC) and in 21% of patients 
receiving LENVIMA in REFLECT (HCC). In those patients with a normal or low TSH at baseline, an elevation of TSH was observed post baseline 
in 70% of patients receiving LENVIMA in REFLECT and 60% of patients receiving LENVIMA with everolimus in Study 205.
Monitor thyroid function prior to initiating LENVIMA and at least monthly during treatment. Treat hypothyroidism according to standard 
medical practice.
Impaired Wound Healing Impaired wound healing has been reported in patients who received LENVIMA.
Withhold LENVIMA for at least 1 week prior to elective surgery. Do not administer for at least 2 weeks following major surgery and until 
adequate wound healing. The safety of resumption of LENVIMA after resolution of wound healing complications has not been established.  
Osteonecrosis of the Jaw Osteonecrosis of the Jaw (ONJ) has been reported in patients receiving LENVIMA. Concomitant exposure to 
other risk factors, such as bisphosphonates, denosumab, dental disease or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically during LENVIMA treatment. Advise patients regarding good 
oral hygiene practices. Avoid invasive dental procedures, if possible, while on LENVIMA treatment, particularly in patients at higher risk. 
Withhold LENVIMA for at least 1 week prior to scheduled dental surgery or invasive dental procedures, if possible. For patients requiring 
invasive dental procedures, discontinuation of bisphosphonate treatment may reduce the risk of ONJ. Withhold LENVIMA if ONJ develops and 
restart based on clinical judgement of adequate resolution.
Embryo-Fetal Toxicity Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the 
recommended clinical doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with LENVIMA and for at least 30 days after the last dose.
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• Hypertension
• Cardiac Dysfunction
• Arterial Thromboembolic Events
• Hepatotoxicity
• Renal Failure and Impairment 
• Proteinuria
• Diarrhea
• Fistula Formation and Gastrointestinal Perforation

• QT Interval Prolongation
• Hypocalcemia
• Reversible Posterior Leukoencephalopathy Syndrome
• Hemorrhagic Events
• Impairment of Thyroid Stimulating Hormone 

Suppression/Thyroid Dysfunction
• Impaired Wound Healing
• Osteonecrosis of the Jaw (ONJ)
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LENVIMA® (lenvatinib) capsules BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
LENVIMA is a kinase inhibitor that is indicated:
Differentiated Thyroid Cancer (DTC) 
• For the treatment of patients with locally recurrent or metastatic, progressive, radioactive iodine-refractory differentiated thyroid cancer (DTC). 
Renal Cell Carcinoma (RCC) 
• In combination with pembrolizumab, for the �rst line treatment of adult patients with advanced renal cell carcinoma (RCC).
• In combination with everolimus, for the treatment of adult patients with advanced renal cell carcinoma (RCC) following one prior 

anti-angiogenic therapy. 
Hepatocellular Carcinoma (HCC) 
• For the �rst-line treatment of patients with unresectable hepatocellular carcinoma (HCC). 
Endometrial Carcinoma (EC) 
• In combination with pembrolizumab, for the treatment of patients with advanced endometrial carcinoma (EC) that is not microsatellite 

instability-high (MSI-H) or mismatch repair de�cient (dMMR) who have disease progression following prior systemic therapy in any setting 
and are not candidates for curative surgery or radiation.

DOSAGE AND ADMINISTRATION
Important Dosage Information
• Reduce the dose for certain patients with renal or hepatic impairment
• Take LENVIMA once daily, with or without food, at the same time each day. If a dose is missed and cannot be taken within 12 hours, skip 

that dose and take the next dose at the usual time of administration
Single Agent Therapy:
• DTC: The recommended dosage is 24 mg orally once daily. 
•  HCC: The recommended dosage is based on actual body weight: 12 mg orally once daily for patients greater than or equal to 60 kg or 8 mg 

orally once daily for patients less than 60 kg.
Combination Therapy:
•  EC: The recommended dosage is 20 mg orally once daily in combination with pembrolizumab 200 mg administered as an intravenous 

infusion over 30 minutes every 3 weeks.
• RCC: The recommended dosage is:

o 20 mg orally once daily with pembrolizumab 200 mg administered as an intravenous infusion over 30 minutes every 3 weeks. 
o 18 mg orally once daily with everolimus 5 mg orally once daily.

Dosage Modi�cations for Adverse Reactions Recommendations for LENVIMA dose interruption, reduction and discontinuation for 
adverse reactions are listed in Table 1. Table 2 lists the recommended dosage reductions of LENVIMA for adverse reactions.

Table 1: Recommended Dosage Modi�cations for LENVIMA for Adverse Reactions

Adverse Reaction Severitya Dosage Modi�cations 
for LENVIMA

Hypertension
Grade 3

• Withhold for Grade 3 that persists despite optimal 
antihypertensive therapy.

• Resume at reduced dose when hypertension is controlled 
at less than or equal to Grade 2.

Grade 4 •     Permanently discontinue.

Cardiac Dysfunction
Grade 3

• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at a reduced dose or discontinue depending 

on the severity and persistence of adverse reaction.

Grade 4 •     Permanently discontinue.

Arterial Thromboembolic Event Any Grade •     Permanently discontinue.

Hepatotoxicity Grade 3 or 4

•    Withhold until improves to Grade 0 to 1 or baseline.
•    Either resume at a reduced dose or discontinue 

depending on severity and persistence of hepatotoxicity.
•    Permanently discontinue for hepatic failure.

Renal Failure or Impairment Grade 3 or 4
•    Withhold until improves to Grade 0 to 1 or baseline.
•    Resume at a reduced dose or discontinue depending 

on severity and persistence of renal impairment.

Proteinuria 2 g or greater proteinuria 
in 24 hours

•    Withhold until less than or equal to 2 grams of 
proteinuria per 24 hours.

•    Resume at a reduced dose.
•    Discontinue for nephrotic syndrome.

Gastrointestinal Perforation Any Grade •     Permanently discontinue.

Fistula Formation Grade 3 or 4 •     Permanently discontinue.

QT Prolongation Greater than 500 ms or greater than 
60 ms increase from baseline

•    Withhold until improves to less than or equal to 480 ms 
or baseline.

•    Resume at a reduced dose.

Reversible Posterior 
Leukoencephalopathy Syndrome Any Grade

•    Withhold until fully resolved.
•    Resume at a reduced dose or discontinue depending 

on severity and persistence of neurologic symptoms.

Other Adverse Reactions

Persistent or intolerable
Grade 2 or 3 adverse reaction

Grade 4 laboratory abnormality

•    Withhold until improves to Grade 0 to 1 or baseline.
•    Resume at reduced dose.

Grade 4 adverse reaction •     Permanently discontinue.
a National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Table 2:  Recommended Dosage Reductions of LENVIMA for Adverse Reactions

Indication First Dosage 
Reduction To

Second Dosage 
Reduction To

Third Dosage 
Reduction To

DTC 20 mg once daily 14 mg once daily 10 mg once daily

RCC 14 mg once daily 10 mg once daily 8 mg once daily

Endometrial Carcinoma 14 mg once daily 10 mg once daily 8 mg once daily

HCC

• Actual weight 60 kg or greater 8 mg once daily 4 mg once daily 4 mg every other day

• Actual weight less than 60 kg 4 mg once daily 4 mg every other day Discontinue

Recommended Dose Modi�cations for Adverse Reactions for LENVIMA in Combination with Pembrolizumab
When administering LENVIMA in combination with pembrolizumab, modify the dosage of one or both drugs as appropriate. Withhold, dose 
reduce, or discontinue LENVIMA as shown in Table 1. Refer to pembrolizumab prescribing information for additional dose modi�cation information. 
Recommended Dose Modi�cations for Adverse Reactions for LENVIMA in Combination with Everolimus
When administering LENVIMA in combination with everolimus, withhold or reduce the LENVIMA dose �rst and then the everolimus dose for 
adverse reactions of both LENVIMA and everolimus. Refer to the everolimus prescribing information for additional dose modi�cation information.

Dosage Modi�cations for Severe Renal Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial 
carcinoma and severe renal impairment (creatinine clearance less than 30 mL/min calculated by Cockcroft-Gault equation using actual body weight) is:
• Differentiated thyroid cancer: 14 mg orally once daily
• Renal cell carcinoma: 10 mg orally once daily
• Endometrial carcinoma: 10 mg orally once daily

Dosage Modi�cations for Severe Hepatic Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial 
carcinoma and severe hepatic impairment (Child-Pugh C) is:
• Differentiated thyroid cancer: 14 mg taken orally once daily
• Renal cell carcinoma: 10 mg taken orally once daily
• Endometrial carcinoma: 10 mg orally once daily

Preparation and Administration LENVIMA capsules can be swallowed whole or dissolved in a small glass of liquid. To dissolve in liquid, 
put capsules into 1 tablespoon of water or apple juice without breaking or crushing the capsules. Leave the capsules in the water or apple 
juice for at least 10 minutes. Stir for at least 3 minutes. After drinking the mixture, add 1 tablespoon of water or apple juice to the glass, swirl 
the contents a few times and swallow the water or apple juice.

DOSAGE FORMS AND STRENGTHS
Capsules:
 •   4 mg: yellowish-red body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 4 mg” on body.
 •   10 mg: yellow body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 10 mg” on body.

CONTRAINDICATIONS None.

WARNINGS AND PRECAUTIONS
Hypertension Hypertension occurred in 73% of patients in SELECT (DTC) receiving LENVIMA 24 mg orally once daily and in 45% of patients 
in REFLECT (HCC) receiving LENVIMA 8 mg or 12 mg orally once daily. The median time to onset of new or worsening hypertension was 
16 days in SELECT and 26 days in REFLECT. Grade 3 hypertension occurred in 44% of patients in SELECT and in 24% in REFLECT. Grade 4 
hypertension occurred <1% in SELECT and Grade 4 hypertension was not reported in REFLECT.

In patients receiving LENVIMA 18 mg orally once daily with everolimus in Study 205 (RCC), hypertension was reported in 42% of patients and 
the median time to onset of new or worsening hypertension was 35 days. Grade 3 hypertension occurred in 13% of patients. Systolic blood 
pressure ≥160 mmHg occurred in 29% of patients and diastolic blood pressure ≥100 mmHg occurred in 21%.
Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiating LENVIMA. Monitor blood pressure after 1 week, then every 2 weeks for the �rst 2 months, and 
then at least monthly thereafter during treatment. Withhold and resume at a reduced dose when hypertension is controlled or permanently 
discontinue LENVIMA based on severity.
Cardiac Dysfunction Serious and fatal cardiac dysfunction can occur with LENVIMA. Across clinical trials in 799 patients with DTC, RCC or 
HCC, Grade 3 or higher cardiac dysfunction (including cardiomyopathy, left or right ventricular dysfunction, congestive heart failure, cardiac 
failure, ventricular hypokinesia, or decrease in left or right ventricular ejection fraction of more than 20% from baseline) occurred in 3% of 
LENVIMA-treated patients.
Monitor patients for clinical symptoms or signs of cardiac dysfunction. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA based on severity.
Arterial Thromboembolic Events Among patients receiving LENVIMA or LENVIMA with everolimus, arterial thromboembolic events of any 
severity occurred in 2% of patients in Study 205 (RCC), 2% of patients in REFLECT (HCC) and 5% of patients in SELECT (DTC). Grade 3 to 5 
arterial thromboembolic events ranged from 2% to 3% across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic events of any severity occurred in 5% of patients in CLEAR, 
including myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue LENVIMA following an arterial thrombotic event. The safety of resuming LENVIMA after an arterial thromboembolic 
event has not been established and LENVIMA has not been studied in patients who have had an arterial thromboembolic event within the 
previous 6 months.
Hepatotoxicity Across clinical studies enrolling 1327 LENVIMA-treated patients with malignancies other than HCC, serious hepatic adverse 
reactions occurred in 1.4% of patients. Fatal events, including hepatic failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of patients.
In REFLECT (HCC), hepatic encephalopathy (including hepatic encephalopathy, encephalopathy, metabolic encephalopathy, and hepatic coma) 
occurred in 8% of LENVIMA-treated patients and 3% of sorafenib-treated patients. Grade 3 to 5 hepatic encephalopathy occurred in 5% of 
LENVIMA-treated patients and 2% of sorafenib-treated patients. Grade 3 to 5 hepatic failure occurred in 3% of LENVIMA-treated patients 
and 3% of sorafenib-treated patients. Two percent of patients discontinued LENVIMA and 0.2% discontinued sorafenib due to hepatic 
encephalopathy and 1% of patients discontinued lenvatinib or sorafenib due to hepatic failure.
Monitor liver function prior to initiating LENVIMA, then every 2 weeks for the �rst 2 months, and at least monthly thereafter during treatment. 
Monitor patients with HCC closely for signs of hepatic failure, including hepatic encephalopathy. Withhold and resume at a reduced dose upon 
recovery or permanently discontinue LENVIMA based on severity.
Renal Failure or Impairment Serious including fatal renal failure or impairment can occur with LENVIMA. Renal impairment occurred in 
14% of patients receiving LENVIMA in SELECT (DTC) and in 7% of patients receiving LENVIMA in REFLECT (HCC). Grade 3 to 5 renal failure or 
impairment occurred in 3% (DTC) and 2% (HCC) of patients, including 1 fatality in each study.
In Study 205 (RCC), renal impairment or renal failure occurred in 18% of patients receiving LENVIMA with everolimus, including Grade 3 in 
10% of patients.
Initiate prompt management of diarrhea or dehydration/hypovolemia. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA for renal failure or impairment based on severity. 
Proteinuria Proteinuria occurred in 34% of LENVIMA-treated patients in SELECT (DTC) and in 26% of LENVIMA-treated patients in REFLECT 
(HCC). Grade 3 proteinuria occurred in 11% and 6% in SELECT and REFLECT, respectively. In Study 205 (RCC), proteinuria occurred in 31% 
of patients receiving LENVIMA with everolimus and 14% of patients receiving everolimus. Grade 3 proteinuria occurred in 8% of patients 
receiving LENVIMA with everolimus compared to 2% of patients receiving everolimus.
Monitor for proteinuria prior to initiating LENVIMA and periodically during treatment. If urine dipstick proteinuria greater than or equal to 2+ is detected, 
obtain a 24-hour urine protein. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based on severity.
Diarrhea Of the 737 patients treated with LENVIMA in SELECT (DTC) and REFLECT (HCC), diarrhea occurred in 49% of patients, including 
Grade 3 diarrhea in 6%.
In Study 205 (RCC), diarrhea occurred in 81% of patients receiving LENVIMA with everolimus, including Grade 3 in 19%. Diarrhea was the 
most frequent cause of dose interruption/reduction and diarrhea recurred despite dose reduction. 
Promptly initiate management of diarrhea. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based 
on severity.
Fistula Formation and Gastrointestinal Perforation Of 799 patients treated with LENVIMA or LENVIMA with everolimus in SELECT (DTC), 
Study 205 (RCC) and REFLECT (HCC), �stula or gastrointestinal perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or Grade 3 or 4 �stula.
QT Interval Prolongation In SELECT (DTC), QT/QTc interval prolongation occurred in 9% of LENVIMA-treated patients and QT interval 
prolongation of >500 ms occurred in 2%. In Study 205 (RCC), QTc interval increases of >60 ms occurred in 11% of patients receiving LENVIMA 
with everolimus and QTc interval >500 ms occurred in 6%. In REFLECT (HCC), QTc interval increases of >60 ms occurred in 8% of LENVIMA-
treated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically during treatment. Monitor electrocardiograms in patients with 
congenital long QT syndrome, congestive heart failure, bradyarrhythmias, or those who are taking drugs known to prolong the QT interval, 
including Class Ia and III antiarrhythmics. Withhold and resume at reduced dose of LENVIMA upon recovery based on severity.
Hypocalcemia In SELECT (DTC), Grade 3 to 4 hypocalcemia occurred in 9% of patients receiving LENVIMA. In 65% of cases, hypocalcemia 
improved or resolved following calcium supplementation, with or without dose interruption or dose reduction.
In Study 205 (RCC), Grade 3 to 4 hypocalcemia occurred in 6% of patients treated with LENVIMA with everolimus. In REFLECT (HCC), Grade 3 
hypocalcemia occurred in 0.8% of LENVIMA-treated patients.
Monitor blood calcium levels at least monthly and replace calcium as necessary during treatment. Withhold and resume at reduced dose upon 
recovery or permanently discontinue LENVIMA depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome Across clinical studies of 1823 patients who received LENVIMA as a single agent, 
reversible posterior leukoencephalopathy syndrome (RPLS) occurred in 0.3%.
Con�rm the diagnosis of RPLS with magnetic resonance imaging. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA depending on severity and persistence of neurologic symptoms.
Hemorrhagic Events Serious including fatal hemorrhagic events can occur with LENVIMA. Across SELECT (DTC), Study 205 (RCC) and 
REFLECT (HCC), hemorrhagic events of any grade occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in 
combination with everolimus. The most frequently reported hemorrhagic events (all grades and occurring in at least 5% of patients) were 
epistaxis and hematuria.
In SELECT, Grade 3 to 5 hemorrhage occurred in 2% of patients receiving LENVIMA, including 1 fatal intracranial hemorrhage among 16 
patients who received LENVIMA and had CNS metastases at baseline. In Study 205, Grade 3 to 5 hemorrhage occurred in 8% of patients 
receiving LENVIMA with everolimus, including 1 fatal cerebral hemorrhage. In REFLECT, Grade 3 to 5 hemorrhage occurred in 5% of patients 
receiving LENVIMA, including 7 fatal hemorrhagic events.
Serious tumor related bleeds, including fatal hemorrhagic events, occurred in patients treated with LENVIMA in clinical trials and in the post-
marketing setting. In post-marketing surveillance, serious and fatal carotid artery hemorrhages were seen more frequently in patients with 
anaplastic thyroid carcinoma (ATC) than in other tumor types. The safety and effectiveness of LENVIMA in patients with ATC have not been 
demonstrated in clinical trials.
Consider the risk of severe or fatal hemorrhage associated with tumor invasion or in�ltration of major blood vessels (e.g. carotid artery). 
Withhold and resume at reduced dose upon recovery or permanently discontinue LENVIMA based on the severity.
Impairment of Thyroid Stimulating Hormone Suppression/Thyroid Dysfunction LENVIMA impairs exogenous thyroid suppression. In 
SELECT (DTC), 88% of all patients had a baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In those patients with a normal TSH at 
baseline, elevation of TSH level >0.5 mU/L was observed post baseline in 57% of LENVIMA-treated patients.
Grade 1 or 2 hypothyroidism occurred in 24% of patients receiving LENVIMA with everolimus in Study 205 (RCC) and in 21% of patients 
receiving LENVIMA in REFLECT (HCC). In those patients with a normal or low TSH at baseline, an elevation of TSH was observed post baseline 
in 70% of patients receiving LENVIMA in REFLECT and 60% of patients receiving LENVIMA with everolimus in Study 205.
Monitor thyroid function prior to initiating LENVIMA and at least monthly during treatment. Treat hypothyroidism according to standard 
medical practice.
Impaired Wound Healing Impaired wound healing has been reported in patients who received LENVIMA.
Withhold LENVIMA for at least 1 week prior to elective surgery. Do not administer for at least 2 weeks following major surgery and until 
adequate wound healing. The safety of resumption of LENVIMA after resolution of wound healing complications has not been established.  
Osteonecrosis of the Jaw Osteonecrosis of the Jaw (ONJ) has been reported in patients receiving LENVIMA. Concomitant exposure to 
other risk factors, such as bisphosphonates, denosumab, dental disease or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically during LENVIMA treatment. Advise patients regarding good 
oral hygiene practices. Avoid invasive dental procedures, if possible, while on LENVIMA treatment, particularly in patients at higher risk. 
Withhold LENVIMA for at least 1 week prior to scheduled dental surgery or invasive dental procedures, if possible. For patients requiring 
invasive dental procedures, discontinuation of bisphosphonate treatment may reduce the risk of ONJ. Withhold LENVIMA if ONJ develops and 
restart based on clinical judgement of adequate resolution.
Embryo-Fetal Toxicity Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the 
recommended clinical doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with LENVIMA and for at least 30 days after the last dose.
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• Hypertension
• Cardiac Dysfunction
• Arterial Thromboembolic Events
• Hepatotoxicity
• Renal Failure and Impairment 
• Proteinuria
• Diarrhea
• Fistula Formation and Gastrointestinal Perforation

• QT Interval Prolongation
• Hypocalcemia
• Reversible Posterior Leukoencephalopathy Syndrome
• Hemorrhagic Events
• Impairment of Thyroid Stimulating Hormone 

Suppression/Thyroid Dysfunction
• Impaired Wound Healing
• Osteonecrosis of the Jaw (ONJ)

S:9.25"
S:12.5"

T:10.25"
T:13.5"

S:9.25"
S:12.5"

T:10.25"
T:13.5"

B:11.25"
B:14.25"



LRCC22HSAW1360_M2_RCC_Journal_Ad_ROB_Version_King_
1-25-2022 2:26 PM John Sysak / jbuttino

Client Code
Client

Live
Overall Trim
Bleed

# of Colors

None
None

9.25" x 12.5"
10.25" x 13.5"
11.25" x 14.25"

None

Colors
 Black

Fonts
None

Job info Fonts & ColorsImages 

Saved at

None

from US3LINM0DW7V2MD by

Printed At

LPAN21HSAW0749_M5_Lenvima_Brief_Summary_KING_Size_Up-
date_X1a.pdf (100%)

Notes None

Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not re�ect the rates observed 
in practice.
The data in the Warnings and Precautions re�ect exposure to LENVIMA as a single agent in 261 patients with DTC (SELECT) and 476 patients 
with HCC (REFLECT), LENVIMA with pembrolizumab in 406 patients with endometrial carcinoma (Study 309), LENVIMA with everolimus in 62 
patients with RCC (Study 205), and LENVIMA with pembrolizumab in 352 patients with RCC (CLEAR). Safety data obtained in 1823 patients 
with advanced solid tumors who received LENVIMA as a single agent across multiple clinical studies was used to further characterize the 
risks of serious adverse reactions. Among the 1823 patients who received LENVIMA as a single agent, the median age was 61 years (20 to 89 
years), the dose range was 0.2 mg to 32 mg daily, and the median duration of exposure was 5.6 months.
The data below re�ect exposure to LENVIMA in 1557 patients enrolled in randomized, active-controlled trials (REFLECT; Study 205; CLEAR; 
Study 309), or a randomized, placebo-controlled trial (SELECT). The median duration of exposure to LENVIMA across these �ve studies ranged 
from 6 to 16 months. The demographic and exposure data for each clinical trial population are described in the subsections below.
Differentiated Thyroid Cancer
The safety of LENVIMA was evaluated in SELECT, in which patients with radioactive iodine-refractory differentiated thyroid cancer were 
randomized (2:1) to LENVIMA (n=261) or placebo (n=131). The median treatment duration was 16.1 months for LENVIMA. Among 261 patients 
who received LENVIMA, median age was 64 years, 52% were females, 80% were White, 18% were Asian, and 2% were Black; and 4% were 
Hispanic/Latino. 
The most common adverse reactions observed in LENVIMA-treated patients (≥30%) were, in order of decreasing frequency, hypertension, 
fatigue, diarrhea, arthralgia/myalgia, decreased appetite, decreased weight, nausea, stomatitis, headache, vomiting, proteinuria, palmar-
plantar erythrodysesthesia (PPE) syndrome, abdominal pain, and dysphonia. The most common serious adverse reactions (at least 2%) were 
pneumonia (4%), hypertension (3%), and dehydration (3%). 
Adverse reactions led to dose reductions in 68% of patients receiving LENVIMA; 18% of patients discontinued LENVIMA for adverse 
reactions. The most common adverse reactions (at least 10%) resulting in dose reductions of LENVIMA were hypertension (13%), proteinuria 
(11%), decreased appetite (10%), and diarrhea (10%); the most common adverse reactions (at least 1%) resulting in discontinuation of 
LENVIMA were hypertension (1%) and asthenia (1%).
Table 3 presents adverse reactions occurring at a higher rate in LENVIMA-treated patients than patients receiving placebo in the double-blind 
phase of the study.

Table 3:  Adverse Reactions Occurring in Patients with a Between-Group Difference of ≥5% in All Grades or ≥2% in Grades 3 
and 4 in SELECT (DTC)

Adverse Reaction

LENVIMA 24 mg
N=261

Placebo
N=131

All Grades 
(%)

Grades 3-4
(%)

All Grades
(%)

Grades 3-4
(%)

Vascular
Hypertensiona 73 44 16 4
Hypotension 9 2 2 0

Gastrointestinal
Diarrhea 67 9 17 0
Nausea 47 2 25 1
Stomatitisb 41 5 8 0
Vomiting 36 2 15 0
Abdominal painc 31 2 11 1
Constipation 29 0.4 15 1
Oral paind 25 1 2 0
Dry mouth 17 0.4 8 0
Dyspepsia 13 0.4 4 0

General
Fatiguee 67 11 35 4
Edema peripheral 21 0.4 8 0

Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf 62 5 28 3

Metabolism and Nutrition
Decreased appetite 54 7 18 1
Decreased weight 51 13 15 1
Dehydration 9 2 2 1

Nervous System
Headache 38 3 11 1
Dysgeusia 18 0 3 0
Dizziness 15 0.4 9 0

Renal and Urinary
Proteinuria 34 11 3 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 32 3 1 0
Rashg 21 0.4 3 0
Alopecia 12 0 5 0
Hyperkeratosis 7 0 2 0

Respiratory, Thoracic and Mediastinal
Dysphonia 31 1 5 0
Cough 24 0 18 0
Epistaxis 12 0 1 0

Psychiatric
Insomnia 12 0 3 0

Infections
Urinary tract infection 11 1 5 0
Dental and oral infectionsh 10 1 1 0

Cardiac
Electrocardiogram QT prolonged 9 2 2 0

a Includes hypertension, hypertensive crisis, increased blood pressure diastolic, and increased blood pressure 
b Includes aphthous stomatitis, stomatitis, glossitis, mouth ulceration, and mucosal in�ammation
c Includes abdominal discomfort, abdominal pain, lower abdominal pain, upper abdominal pain, abdominal tenderness, epigastric discomfort, and 
gastrointestinal pain

d Includes oral pain, glossodynia, and oropharyngeal pain
e Includes asthenia, fatigue, and malaise
f Includes musculoskeletal pain, back pain, pain in extremity, arthralgia, and myalgia
g Includes macular rash, maculo-papular rash, generalized rash, and rash 
h Includes gingivitis, oral infection, parotitis, pericoronitis, periodontitis, sialoadenitis, tooth abscess, and tooth infection

Clinically important adverse reactions occurring more frequently in LENVIMA-treated patients than patients receiving placebo, but with 
an incidence of <5% were pulmonary embolism (3%, including fatal reports vs 2%, respectively) and osteonecrosis of the jaw (0.4% vs 
0%, respectively). 
Laboratory abnormalities with a difference of ≥2% in Grade 3-4 events and at a higher incidence in the LENVIMA arm are presented in Table 4.
Table 4: Laboratory Abnormalities with a Difference of ≥2% in Grade 3-4 Events and at a Higher Incidence in the LENVIMA 

Arma,b in SELECT (DTC)

Laboratory Abnormality
LENVIMA 24 mg Placebo

Grades 3-4 (%) Grades 3-4 (%)

Chemistry

Hypocalcemia 9 2

Hypokalemia 6 1

Increased aspartate aminotransferase (AST) 5 0

Increased alanine aminotransferase (ALT) 4 0

Increased lipase 4 1

Increased creatinine 3 0

Hematology

Thrombocytopenia 2 0
a With at least 1 grade increase from baseline 
b Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory 

measurement for each parameter. LENVIMA (n=253 to 258), Placebo (n=129 to 131)

The following laboratory abnormalities (all Grades) occurred in >5% of LENVIMA-treated patients and at a rate that was two-fold or 
higher than in patients who received placebo: hypoalbuminemia, increased alkaline phosphatase, hypomagnesemia, hypoglycemia, 
hyperbilirubinemia, hypercalcemia, hypercholesterolemia, increased serum amylase, and hyperkalemia.

First-Line Treatment of Renal Cell Carcinoma in Combination with Pembrolizumab (CLEAR)
The safety of LENVIMA in combination with pembrolizumab was investigated in CLEAR [see Clinical Studies (14.2)]. Patients received LENVIMA 
20 mg orally once daily in combination with pembrolizumab 200 mg intravenously every 3 weeks (n=352), or LENVIMA 18 mg orally once daily 
in combination with everolimus 5 mg orally once daily (n=355), or sunitinib 50 mg orally once daily for 4 weeks then off treatment for 2 weeks 
(n=340). The median duration of exposure to the combination therapy of LENVIMA and pembrolizumab was 17 months (range: 0.1 to 39). 
Fatal adverse reactions occurred in 4.3% of patients receiving LENVIMA in combination with pembrolizumab, including cardio-respiratory 
arrest (0.9%), sepsis (0.9%), and one case (0.3%) each of arrhythmia, autoimmune hepatitis, dyspnea, hypertensive crisis, increased 
blood creatinine, multiple organ dysfunction syndrome, myasthenic syndrome, myocarditis, nephritis, pneumonitis, ruptured aneurysm and 
subarachnoid hemorrhage.
Serious adverse reactions occurred in 51% of patients receiving LENVIMA and pembrolizumab. Serious adverse reactions in ≥2% of patients 
were hemorrhagic events (5%), diarrhea (4%), hypertension (3%), myocardial infarction (3%), pneumonitis (3%), vomiting (3%), acute kidney 
injury (2%), adrenal insuf�ciency (2%), dyspnea (2%), and pneumonia (2%).
Permanent discontinuation of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 37% of patients; 26% LENVIMA only, 
29% pembrolizumab only, and 13% both drugs. The most common adverse reactions (≥2%) leading to permanent discontinuation of LENVIMA, 
pembrolizumab, or both were pneumonitis (3%), myocardial infarction (3%), hepatotoxicity (3%), acute kidney injury (3%), rash (3%), and diarrhea (2%).
Dose interruptions of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 78% of patients receiving LENVIMA in 
combination with pembrolizumab. LENVIMA was interrupted in 73% of patients and both drugs were interrupted in 39% of patients. LENVIMA 
was dose reduced in 69% of patients. The most common adverse reactions (≥5%) resulting in dose reduction or interruption of LENVIMA were 
diarrhea (26%), fatigue (18%), hypertension (17%), proteinuria (13%), decreased appetite (12%), palmar-plantar erythrodysesthesia (11%), 
nausea (9%), stomatitis (9%), musculoskeletal pain (8%), rash (8%), increased lipase (7%), abdominal pain (6%), and vomiting (6%), increased 
ALT (5%), and increased amylase (5%).
Tables 5 and 6 summarize the adverse reactions and laboratory abnormalities, respectively, that occurred in ≥20% of patients treated with 
LENVIMA and pembrolizumab in CLEAR.
Table 5: Adverse Reactions in ≥20% of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in combination 
with Pembrolizumab 200 mg 

N=352

Sunitinib 50 mg 
N=340

Adverse Reactions
All Grades

(%)
Grades 3-4 (%) All Grades

(%)
Grades 3-4 (%)

General
Fatiguea 63 9 56 8

Gastrointestinal
Diarrheab 62 10 50 6
Stomatitisc 43 2 43 2
Nausea 36 3 33 1
Abdominal paind 27 2 18 1
Vomiting 26 3 20 1
Constipation 25 1 19 0

Musculoskeletal and connective tissue
Musculoskeletal paine 58 4 41 3

Endocrine
Hypothyroidismf 57 1 32 0

Vascular
Hypertensiong 56 29 43 20
Hemorrhagic eventsh 27 5 26 4

Metabolism
Decreased appetitei 41 4 31 1

Skin and subcutaneous tissue
Rashj 37 5 17 1
Palmar-plantar erythrodysaesthesia syndromek 29 4 38 4

Respiratory, thoracic, and mediastinal
Dysphonia 30 0 4 0

Renal and urinary
Proteinurial 30 8 13 3
Acute kidney injurym 21 5 16 2

Investigations
Weight decreased 30 8 9 0

Hepatobiliary 
Hepatotoxicityn 25 9 21 5

Nervous system
Headache 23 1 16 1

a Includes asthenia, fatigue, lethargy and malaise 
b Includes diarrhea and gastroenteritis
c Includes aphthous ulcer, gingival pain, glossitis, glossodynia, mouth ulceration, mucosal in�ammation, oral discomfort, oral mucosal blistering, oral 
pain, oropharyngeal pain, pharyngeal in�ammation, and stomatitis

d Includes abdominal discomfort, abdominal pain, abdominal rigidity, abdominal tenderness, epigastric discomfort, lower abdominal pain, and 
upper abdominal pain

e Includes arthralgia, arthritis, back pain, bone pain, breast pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain, 
musculoskeletal stiffness, myalgia, neck pain, non-cardiac chest pain, pain in extremity, and pain in jaw

f Includes hypothyroidism, increased blood thyroid stimulating hormone and secondary hypothyroidism
g Includes essential hypertension, increased blood pressure, increased diastolic blood pressure, hypertension, hypertensive crisis, hypertensive 

retinopathy, and labile blood pressure
h Includes all hemorrhage terms. Hemorrhage terms that occurred in 1 or more subjects in either treatment group include: Anal hemorrhage, 
aneurysm ruptured, blood blister, blood loss anemia, blood urine present, catheter site hematoma, cerebral microhemorrhage, conjunctival 
hemorrhage, contusion, diarrhea hemorrhagic, disseminated intravascular coagulation, ecchymosis, epistaxis, eye hemorrhage, gastric 
hemorrhage, gastritis hemorrhagic, gingival bleeding, hemorrhage urinary tract, hemothorax,  hematemesis , hematoma , hematochezia, 
hematuria, hemoptysis, hemorrhoidal hemorrhage , increased tendency to bruise, injection site hematoma, injection site hemorrhage, intra-
abdominal hemorrhage, lower gastrointestinal hemorrhage, Mallory-Weiss syndrome, melaena, petechiae, rectal hemorrhage, renal hemorrhage, 
retroperitoneal hemorrhage, small intestinal hemorrhage, splinter hemorrhages, subcutaneous hematoma, subdural hematoma, subarachnoid 
hemorrhage, thrombotic thrombocytopenic purpura, tumor hemorrhage, traumatic hematoma, and upper gastrointestinal hemorrhage

i Includes decreased appetite and early satiety
j Includes genital rash, infusion site rash, penile rash, perineal rash, rash, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pruritic, and rash pustular
k Includes palmar erythema, palmar-plantar erythrodysesthesia syndrome and plantar erythema 
l Includes hemoglobinuria, nephrotic syndrome, and proteinuria
mIncludes acute kidney injury, azotaemia, blood creatinine increased, creatinine renal clearance decreased, hypercreatininaemia, renal failure, 

renal impairment, oliguria, glomerular �ltration rate decreased, and nephropathy toxic
n Includes alanine aminotransferase increased, aspartate aminotransferase increased, blood bilirubin increased, drug-induced liver injury, hepatic 

enzyme increased, hepatic failure, hepatic function abnormal, hepatocellular injury, hepatotoxicity, hyperbilirubinemia, hypertransaminasemia, 
immune-mediated hepatitis, liver function test increased, liver injury, transaminases increased, and gamma-glutamyltransferase increased

Clinically relevant adverse reactions (<20%) that occurred in patients receiving LENVIMA/pembrolizumab were myocardial infarction (3%) 
and angina pectoris (1%).
Table 6: Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in combination 
with Pembrolizumab 200 mg

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

Chemistry
Hypertriglyceridemia 80 15 71 15
Hypercholesterolemia 64 5 43 1
Increased lipase 61 34 59 28
Increased creatinine 61 5 61 2
Increased amylase 59 17 41 9
Increased aspartate aminotransferase (AST) 58 7 57 3
Hyperglycemia 55 7 48 3
Increased alanine aminotransferase (ALT) 52 7 49 4
Hyperkalemia 44 9 28 6
Hypoglycemia 44 2 27 1
Hyponatremia 41 12 28 9
Decreased albumin 34 0.3 22 0
Increased alkaline phosphatase 32 4 32 1
Hypocalcemia 30 2 22 1
Hypophosphatemia 29 7 50 8
Hypomagnesemia 25 2 15 3
Increased creatine phosphokinase 24 6 36 5
Hypermagnesemia 23 2 22 3
Hypercalcemia 21 1 11 1
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Table 6: Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in combination 
with Pembrolizumab 200 mg

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

Hematology
Lymphopenia 54 9 66 15
Thrombocytopenia 39 2 73 13
Anemia 38 3 66 8
Leukopenia 34 1 77 8
Neutropenia 31 4 72 16

a With at least 1 grade increase from baseline 
b Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory 

measurement for each parameter. LENVIMA/pembrolizumab (n=343 to 349) and sunitinib (n=329 to 335).

Grade 3 and 4 increased ALT or AST was seen in 9% of patients. Grade ≥2 increased ALT or AST was reported in 64 (18%) patients, of whom 
20 (31%) received ≥40 mg daily oral prednisone equivalent. Recurrence of Grade ≥2 increased ALT or AST was observed in 3 patients on 
rechallenge in patients receiving LENVIMA and 10 patients receiving both LENVIMA and pembrolizumab. 
Previously Treated Renal Cell Carcinoma in Combination with Everolimus (Study 205)
The safety of LENVIMA was evaluated in Study 205, in which patients with unresectable advanced or metastatic renal cell carcinoma (RCC) 
were randomized (1:1:1) to LENVIMA 18 mg orally once daily with everolimus 5 mg orally once daily (n=51), LENVIMA 24 mg orally once daily 
(n=52), or everolimus 10 mg orally once daily (n=50). This data also includes patients on the dose escalation portion of the study who received 
LENVIMA with everolimus (n=11). The median treatment duration was 8.1 months for LENVIMA with everolimus. Among 62 patients who 
received LENVIMA with everolimus, the median age was 61 years, 71% were men, and 98% were White. 
The most common adverse reactions observed in the LENVIMA with everolimus-treated group (≥30%) were, in order of decreasing frequency, 
diarrhea, fatigue, arthralgia/myalgia, decreased appetite, vomiting, nausea, stomatitis/oral in�ammation, hypertension, peripheral edema, 
cough, abdominal pain, dyspnea, rash, decreased weight, hemorrhagic events, and proteinuria. The most common serious adverse reactions 
(≥5%) were renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), diarrhea (5%), vomiting (5%), and dyspnea (5%). 
Adverse reactions led to dose reductions or interruption in 89% of patients receiving LENVIMA with everolimus. The most common 
adverse reactions (≥5%) resulting in dose reductions in the LENVIMA with everolimus-treated group were diarrhea (21%), fatigue (8%), 
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients in the LENVIMA with everolimus-treated group. 
Table 7 presents the adverse reactions in >15% of patients in the LENVIMA with everolimus arm. Study 205 was not designed to demonstrate 
a statistically signi�cant difference in adverse reaction rates for LENVIMA in combination with everolimus, as compared to everolimus for any 
speci�c adverse reaction listed in Table 7. 

Table 7: Adverse Reactions Occurring in >15% of Patients in the LENVIMA with Everolimus Arm in Study 205 (RCC)

Adverse Reactions

LENVIMA 18 mg with Everolimus 
5 mg 
N=62

Everolimus 10 mg 
N=50

Grade 1-4 
(%)

Grade 3-4
(%)

Grade 1-4
(%)

Grade 3-4
(%)

Endocrine
Hypothyroidism 24 0 2 0

Gastrointestinal
Diarrhea 81 19 34 2
Vomiting 48 7 12 0
Nausea 45 5 16 0
Stomatitis/Oral in�ammationa 44 2 50 4
Abdominal painb 37 3 8 0
Oral painc 23 2 4 0
Dyspepsia/Gastro-esophageal re�ux 21 0 12 0
Constipation 16 0 18 0

General
Fatigued 73 18 40 2
Peripheral edema 42 2 20 0
Pyrexia/Increased body temperature 21 2 10 2

Metabolism and Nutrition
Decreased appetite 53 5 18 0
Decreased weight 34 3 8 0

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiae 55 5 32 0
Musculoskeletal chest pain 18 2 4 0

Nervous System
Headache 19 2 10 2

Psychiatric
Insomnia 16 2 2 0

Renal and Urinary
Proteinuria/Urine protein present 31 8 14 2
Renal failure eventf 18 10 12 2

Respiratory, Thoracic and Mediastinal
Cough 37 0 30 0
Dyspnea/Exertional dyspnea 35 5 28 8
Dysphonia 18 0 4 0

Skin and Subcutaneous Tissue
Rashg 35 0 40 0

Vascular
Hypertension/Increased blood pressure 42 13 10 2
Hemorrhagic eventsh 32 6 26 2

a Includes aphthous stomatitis, gingival in�ammation, glossitis, and mouth ulceration 
b Includes abdominal discomfort, gastrointestinal pain, lower abdominal pain, and upper abdominal pain
 c Includes gingival pain, glossodynia, and oropharyngeal pain
d Includes asthenia, fatigue, lethargy and malaise
e Includes arthralgia, back pain, extremity pain, musculoskeletal pain, and myalgia
 f Includes blood creatinine increased, blood urea increased, creatinine renal clearance decreased, nephropathy toxic, renal failure, renal failure 

acute, and renal impairment
g Includes erythema, erythematous rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash, and septic rash
h Includes hemorrhagic diarrhea, epistaxis, gastric hemorrhage, hemarthrosis, hematoma, hematuria, hemoptysis, lip hemorrhage, renal 

hematoma, and scrotal hematocele

In Table 8, Grade 3-4 laboratory abnormalities occurring in ≥3% of patients in the LENVIMA with everolimus arm are presented. 
Table 8:  Grade 3-4 Laboratory Abnormalities Occurring in ≥3% of Patients in the LENVIMA with Everolimus Arma,b in 

Study 205 (RCC)

Laboratory Abnormality
LENVIMA 18 mg with Everolimus 

5 mg
Everolimus 10 mg

Grades 3-4 (%) Grades 3-4 (%)
Chemistry

Hypertriglyceridemia 18 18
Increased lipase 13 12
Hypercholesterolemia 11 0
Hyponatremia 11 6
Hypophosphatemia 11 6
Hyperkalemia 6 2
Hypocalcemia 6 2
Hypokalemia 6 2
Increased aspartate aminotransferase (AST) 3 0
Increased alanine aminotransferase (ALT) 3 2
Increased alkaline phosphatase 3 0
Hyperglycemia 3 16
Increased creatine kinase 3 4

Hematology
Lymphopenia 10 20
Anemia 8 16
Thrombocytopenia 5 0

a With at least 1 grade increase from baseline 
b Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory 
measurement for each parameter. LENVIMA with Everolimus (n=62), Everolimus (n=50)

Hepatocellular Carcinoma
The safety of LENVIMA was evaluated in REFLECT, which randomized (1:1) patients with unresectable hepatocellular carcinoma (HCC) to 
LENVIMA (n=476) or sorafenib (n=475). The dose of LENVIMA was 12 mg orally once daily for patients with a baseline body weight of ≥60 kg 
and 8 mg orally once daily for patients with a baseline body weight of <60 kg. The dose of sorafenib was 400 mg orally twice daily. Duration 
of treatment was ≥6 months in 49% and 32% of patients in the LENVIMA and sorafenib groups, respectively. Among the 476 patients who 
received LENVIMA in REFLECT, the median age was 63 years, 85% were men, 28% were White and 70% were Asian.
The most common adverse reactions observed in the LENVIMA-treated patients (≥20%) were, in order of decreasing frequency, hypertension, 
fatigue, diarrhea, decreased appetite, arthralgia/myalgia, decreased weight, abdominal pain, palmar-plantar erythrodysesthesia syndrome, 
proteinuria, dysphonia, hemorrhagic events, hypothyroidism, and nausea. 
The most common serious adverse reactions (≥2%) in LENVIMA-treated patients were hepatic encephalopathy (5%), hepatic failure (3%), 
ascites (3%), and decreased appetite (2%).
Adverse reactions led to dose reduction or interruption in 62% of patients receiving LENVIMA. The most common adverse reactions 
(≥5%) resulting in dose reduction or interruption of LENVIMA were fatigue (9%), decreased appetite (8%), diarrhea (8%), proteinuria (7%), 
hypertension (6%), and palmar-plantar erythrodysesthesia syndrome (5%).
Treatment discontinuation due to adverse reactions occurred in 20% of patients in the LENVIMA-treated group. The most common adverse 
reactions (≥1%) resulting in discontinuation of LENVIMA were fatigue (1%), hepatic encephalopathy (2%), hyperbilirubinemia (1%), and 
hepatic failure (1%).
Table 9 summarizes the adverse reactions that occurred in ≥10% of patients receiving LENVIMA in REFLECT. REFLECT was not designed to 
demonstrate a statistically signi�cant reduction in adverse reaction rates for LENVIMA, as compared to sorafenib, for any speci�ed adverse 
reaction listed in Table 9.

Table 9: Adverse Reactions Occurring in ≥10% of Patients in the LENVIMA Arm in REFLECT (HCC)

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4 
(%)

Grade 3-4
(%)

Grade 1-4
(%)

Grade 3-4
(%)

Endocrine
Hypothyroidisma 21 0 3 0

Gastrointestinal
Diarrhea 39 4 46 4
Abdominal painb 30 3 28 4
Nausea 20 1 14 1
Vomiting 16 1 8 1
Constipation 16 1 11 0
Ascitesc 15 4 11 3
Stomatitisd 11 0.4 14 1

General
Fatiguee 44 7 36 6
Pyrexiaf 15 0 14 0.2
Peripheral edema 14 1 7 0.2

Metabolism and Nutrition
Decreased appetite 34 5 27 1
Decreased weight 31 8 22 3

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag 31 1 20 2

Nervous System
Headache 10 1 8 0

Renal and Urinary
Proteinuriah 26 6 12 2

Respiratory, Thoracic and Mediastinal
Dysphonia 24 0.2 12 0

Skin and Subcutaneous Tissue

Palmar-plantar erythrodysesthesia syndrome 27 3 52 11

Rashi 14 0 24 2
Vascular

Hypertensionj 45 24 31 15
Hemorrhagic eventsk 23 4 15 4

a Includes hypothyroidism, blood thyroid stimulating hormone increased 
b Includes abdominal discomfort, abdominal pain, abdominal tenderness, epigastric discomfort, gastrointestinal pain, lower abdominal pain, and upper 

abdominal pain 
c Includes ascites and malignant ascites
d Includes aphthous ulcer, gingival erosion, gingival ulceration, glossitis, mouth ulceration, oral mucosal blistering, and stomatitis
e Includes asthenia, fatigue, lethargy and malaise
f Includes increased body temperature, pyrexia 
g Includes arthralgia, back pain, extremity pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain, and myalgia
h Includes proteinuria, increased urine protein, protein urine present
 i Includes erythema, erythematous rash, exfoliative rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash and rash
j Includes increased diastolic blood pressure, increased blood pressure, hypertension and orthostatic hypertension
k Includes all hemorrhage terms. Hemorrhage terms that occurred in 5 or more subjects in either treatment group include: epistaxis, hematuria, gingival 
bleeding, hemoptysis, esophageal varices hemorrhage, hemorrhoidal hemorrhage, mouth hemorrhage, rectal hemorrhage and upper gastrointestinal 
hemorrhage

In Table 10, Grade 3-4 laboratory abnormalities occurring in ≥2% of patients in the LENVIMA arm in REFLECT (HCC) are presented.
Table 10: Grade 3-4 Laboratory Abnormalities Occurring in ≥2% of Patients in the LENVIMA Arma,b in REFLECT (HCC)

Laboratory Abnormality Lenvatinib (%) Sorafenib (%)

Chemistry
Increased GGT 17 20
Hyponatremia 15 9
Hyperbilirubinemia 13 10
Increased aspartate aminotransferase (AST) 12 18
Increased alanine aminotransferase (ALT) 8 9
Increased alkaline phosphatase 7 5
Increased lipase 6 17
Hypokalemia 3 4
Hyperkalemia 3 2
Decreased albumin 3 1
Increased creatinine 2 2

Hematology
Thrombocytopenia 10 8
Lymphopenia 8 9
Neutropenia 7 3
Anemia 4 5

a With at least 1 grade increase from baseline 
b Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory measurement 

for each parameter. LENVIMA (n=278 to 470) and sorafenib (n=260 to 473)

Endometrial Carcinoma
The safety of LENVIMA in combination with pembrolizumab was investigated in Study 309, a multicenter, open-label, randomized (1:1), active-
controlled trial in patients with advanced endometrial carcinoma previously treated with at least one prior platinum-based chemotherapy 
regimen in any setting, including in the neoadjuvant and adjuvant settings [see Clinical Studies (14.4)]. Patients with endometrial carcinoma 
that are not MSI-H or dMMR received LENVIMA 20 mg orally once daily with pembrolizumab 200 mg intravenously every 3 weeks (n=342); or 
received doxorubicin or paclitaxel (n= 325).
For patients with not MSI-H or dMMR status, the median duration of study treatment was 7.2 months (range 1 day to 26.8 months) and the 
median duration of exposure to LENVIMA was 6.7 months (range: 1 day to 26.8 months).
Fatal adverse reactions among these patients occurred in 4.7% of those treated with LENVIMA and pembrolizumab, including 2 cases of 
pneumonia, and 1 case of the following: acute kidney injury, acute myocardial infarction, colitis, decreased appetite, intestinal perforation, 
lower gastrointestinal hemorrhage, malignant gastrointestinal obstruction, multiple organ dysfunction syndrome, myelodysplastic syndrome, 
pulmonary embolism, and right ventricular dysfunction.
Serious adverse reactions occurred in 50% of these patients receiving LENVIMA and pembrolizumab. Serious adverse reactions with 
frequency ≥3% were hypertension (4.4%), and urinary tract infection (3.2%).
Discontinuation of LENVIMA due to an adverse reaction occurred in 26% of these patients. The most common (≥1 %) adverse reactions 
leading to discontinuation of LENVIMA were hypertension (2%), asthenia (1.8%), diarrhea (1.2%), decreased appetite (1.2%), proteinuria 
(1.2%), and vomiting (1.2%).
Dose reductions of LENVIMA due to adverse reactions occurred in 67% of patients. The most common (≥5%) adverse reactions resulting in 
dose reduction of LENVIMA were hypertension (18%), diarrhea (11%), palmar-plantar erythrodysesthesia syndrome (9%), proteinuria (7%), 
fatigue (7%), decreased appetite (6%), asthenia (5%), and weight decreased (5%).

S:9.25"
S:12.5"

T:10.25"
T:13.5"

S:9.25"
S:12.5"

T:10.25"
T:13.5"

B:11.25"
B:14.25"



LRCC22HSAW1360_M2_RCC_Journal_Ad_ROB_Version_King_
1-25-2022 2:26 PM John Sysak / jbuttino

Client Code
Client

Live
Overall Trim
Bleed

# of Colors

None
None

9.25" x 12.5"
10.25" x 13.5"
11.25" x 14.25"

None

Colors
 Black

Fonts
None

Job info Fonts & ColorsImages 

Saved at

None

from US3LINM0DW7V2MD by

Printed At

LPAN21HSAW0749_M5_Lenvima_Brief_Summary_KING_Size_Up-
date_X1a.pdf (100%)

Notes None

Dose interruptions of LENVIMA due to an adverse reaction occurred in 58% of these patients. The most common (≥2%) adverse reactions 
leading to interruption of LENVIMA were hypertension (11%), diarrhea (11%), proteinuria (6%), decreased appetite (5%), vomiting (5%), 
increased alanine aminotransferase (3.5%), fatigue (3.5%), nausea (3.5%), abdominal pain (2.9%), weight decreased (2.6%), urinary tract 
infection (2.6%), increased aspartate aminotransferase (2.3%), asthenia (2.3%), and palmar-plantar erythrodysesthesia (2%).
Tables 11 and 12 summarize adverse reactions and laboratory abnormalities, respectively, in patients receiving LENVIMA in Study 309.

Table 11: Adverse Reactions in ≥20% of Patients Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)

Endometrial Carcinoma (not MSI-H or dMMR)

LENVIMA 
20 mg in combination with 

Pembrolizumab 200 mg N=342

Doxorubicin or 
Paclitaxel N=325

Adverse Reaction All Gradesa (%) Grades 3-4 (%) All Gradesa (%) Grades 3-4 (%)

Endocrine
Hypothyroidismb 67 0.9 0.9 0

Vascular
Hypertensionc 67 39 6 2.5
Hemorrhagic eventsd 25 2.6 15 0.9

General
Fatiguee 58 11 54 6

Gastrointestinal
Diarrheaf 55 8 20 2.8
Nausea 49 2.9 47 1.5
Vomiting 37 2.3 21 2.2
Stomatitisg 35 2.6 26 1.2
Abdominal painh 34 2.6 21 1.2
Constipation 27 0 25 0.6

Musculoskeletal and Connective Tissue
Musculoskeletal disordersi 53 5 27 0.6

Metabolism
Decreased appetitej 44 7 21 0

Investigations
Decreased weight 34 10 6 0.3

Renal and Urinary
Proteinuriak 29 6 3.4 0.3

Infections
Urinary tract infectionl 31 5 13 1.2

Nervous System
Headache 26 0.6 9 0.3

Respiratory, Thoracic and Mediastinal
Dysphonia 22 0 0.6 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesiam 23 2.9 0.9 0
Rashn 20 2.3 4.9 0

a Graded per NCI CTCAE v4.03 
b Includes hypothyroidism, blood thyroid stimulating hormone increased, thyroiditis, primary hypothyroidism, and secondary hypothyroidism
c Includes hypertension, blood pressure increased, hypertensive crisis, secondary hypertension, blood pressure abnormal, hypertensive 
encephalopathy, and blood pressure �uctuation

d Includes epistaxis, vaginal hemorrhage, hematuria, gingival bleeding, metrorrhagia, rectal hemorrhage, contusion, hematochezia, cerebral 
hemorrhage, conjunctival hemorrhage, gastrointestinal hemorrhage, hemoptysis, hemorrhage urinary tract, lower gastrointestinal 
hemorrhage, mouth hemorrhage, petechiae, uterine hemorrhage, anal hemorrhage, blood blister, eye hemorrhage, hematoma, hemorrhage 
intracranial, hemorrhagic stroke, injection site hemorrhage, melena, purpura, stoma site hemorrhage, upper gastrointestinal hemorrhage, 
wound hemorrhage, blood urine present, coital bleeding, ecchymosis, hematemesis, hemorrhage subcutaneous, hepatic hematoma, injection 
site bruising, intestinal hemorrhage, laryngeal hemorrhage, pulmonary hemorrhage, subdural hematoma, umbilical hemorrhage, and vessel 
puncture site bruise

e Includes fatigue, asthenia, malaise, and lethargy
 f Includes diarrhea and gastroenteritis
g Includes stomatitis, mucosal in�ammation, oropharyngeal pain, aphthous ulcer, mouth ulceration, cheilitis, oral mucosal erythema, and tongue 

ulceration
h Includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal discomfort, gastrointestinal pain, abdominal tenderness, and 

epigastric discomfort
i Includes arthralgia, myalgia, back pain, pain in extremity, bone pain, neck pain, musculoskeletal pain, arthritis, musculoskeletal chest pain, 

musculoskeletal stiffness, non-cardiac chest pain, pain in jaw 
j Includes decreased appetite and early satiety 
k Includes proteinuria, protein urine present, hemoglobinuria 
l  Includes urinary tract infection, cystitis, and pyelonephritis 
m Includes palmar-plantar erythrodysesthesia syndrome, palmar erythema, plantar erythema, and skin reaction 
n Includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash macular, rash pustular, rash papular, rash vesicular, and application 

site rash

Table 12: Laboratory Abnormalities Worsened from Baselinea Occurring in ≥20% (All Grades) or ≥3% (Grades 3-4) of Patients 
Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)

Endometrial Carcinoma (not MSI-H or dMMR)

LENVIMA 
20 mg in combination with 

Pembrolizumab 200 mg N=342

Doxorubicin or 
Paclitaxel N=325

Laboratory Testb All Gradesc (%) Grades 3-4 (%) All Gradesc (%) Grades 3-4 (%)

Chemistry
Hypertriglyceridemia 70 6 45 1.7
Hypoalbuminemia 60 2.7 42 1.6
Increased aspartate aminotransferase 58 9 23 1.6
Hyperglycemia 58 8 45 4.4
Hypomagnesemia 53 6 32 3.8
Increased alanine aminotransferase 55 9 21 1.2
Hypercholesteremia 53 3.2 23 0.7
Hyponatremia 46 15 28 7
Increased alkaline phosphatase 43 4.7 18 0.9
Hypocalcemia 40 4.7 21 1.7
Increased lipase 36 14 13 3.9
Increased creatinine 35 4.7 18 1.9
Hypokalemia 34 10 24 5
Hypophosphatemia 26 8 17 3.2
Increased amylase 25 7 8 1
Hyperkalemia 23 2.4 12 1.2
Increased creatine kinase 19 3.7 7 0
Increased bilirubin 18 3.6 6 1.6

Hematology
Lymphopenia 50 16 65 20
Thrombocytopenia 50 8 30 4.7
Anemia 49 8 84 14
Leukopenia 43 3.5 83 43
Neutropenia 31 6 76 58

a With at least 1 grade increase from baseline
b Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post-baseline laboratory 
measurement for each parameter: LENVIMA/pembrolizumab (range: 312 to 404 patients) and doxorubicin or paclitaxel (280 to 380).

c Graded per NCI CTCAE v4.03

Postmarketing Experience The following adverse reactions have been identi�ed during post approval use of LENVIMA. Because these 
reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish 
a causal relationship to drug exposure.
Gastrointestinal: pancreatitis, increased amylase
General: impaired wound healing
Hepatobiliary: cholecystitis
Renal and Urinary: nephrotic syndrome
Vascular: arterial (including aortic) aneurysms, dissections, and rupture

DRUG INTERACTIONS
Drugs That Prolong the QT Interval LENVIMA has been reported to prolong the QT/QTc interval. Avoid coadministration of LENVIMA with 
medicinal products with a known potential to prolong the QT/QTc interval.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the recommended 
human doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. There are no available human data informing the 
drug-associated risk. Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2% 
to 4% and 15% to 20%, respectively.
Data
Animal Data
In an embryofetal development study, daily oral administration of lenvatinib mesylate at doses ≥0.3 mg/kg [approximately 0.14 times the 
recommended clinical dose of 24 mg based on body surface area (BSA)] to pregnant rats during organogenesis resulted in dose-related 
decreases in mean fetal body weight, delayed fetal ossi�cations, and dose-related increases in fetal external (parietal edema and tail 
abnormalities), visceral, and skeletal anomalies. Greater than 80% postimplantation loss was observed at 1.0 mg/kg/day (approximately 
0.5 times the recommended clinical dose of 24 mg based on BSA).
Daily oral administration of lenvatinib mesylate to pregnant rabbits during organogenesis resulted in fetal external (short tail), visceral 
(retroesophageal subclavian artery), and skeletal anomalies at doses greater than or equal to 0.03 mg/kg (approximately 0.03 times the 
recommended clinical dose of 24 mg based on BSA). At the 0.03 mg/kg dose, increased post-implantation loss, including 1 fetal death, was 
also observed. Lenvatinib was abortifacient in rabbits, resulting in late abortions in approximately one-third of the rabbits treated at a dose 
level of 0.5 mg/kg/day (approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Lactation
Risk Summary
It is not known whether LENVIMA is present in human milk; however, lenvatinib and its metabolites are excreted in rat milk at concentrations 
higher than those in maternal plasma. Because of the potential for serious adverse reactions in breastfed infants, advise women to 
discontinue breastfeeding during treatment with LENVIMA and for at least 1 week after the last dose.
Data
Animal Data
Following administration of radiolabeled lenvatinib to lactating Sprague Dawley rats, lenvatinib-related radioactivity was approximately 
2 times higher [based on area under the curve (AUC)] in milk compared to maternal plasma.
Females and Males of Reproductive Potential
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating LENVIMA.
Contraception
Based on its mechanism of action, LENVIMA can cause fetal harm when administered to a pregnant woman. 
Females
Advise females of reproductive potential to use effective contraception during treatment with LENVIMA and for at least 30 days after the 
last dose.
Infertility
LENVIMA may impair fertility in males and females of reproductive potential.

Pediatric Use The safety and effectiveness of LENVIMA in pediatric patients have not been established.
Juvenile Animal Data
Daily oral administration of lenvatinib mesylate to juvenile rats for 8 weeks starting on postnatal day 21 (approximately equal to a human 
pediatric age of 2 years) resulted in growth retardation (decreased body weight gain, decreased food consumption, and decreases in the width 
and/or length of the femur and tibia) and secondary delays in physical development and reproductive organ immaturity at doses greater than 
or equal to 2 mg/kg (approximately 1.2 to 5 times the human exposure based on AUC at the recommended clinical dose of 24 mg). Decreased 
length of the femur and tibia persisted following 4 weeks of recovery. In general, the toxicologic pro�le of lenvatinib was similar between 
juvenile and adult rats, though toxicities including broken teeth at all dose levels and mortality at the 10 mg/kg/day dose level (attributed to 
primary duodenal lesions) occurred at earlier treatment time-points in juvenile rats.
Geriatric Use Of the 261 patients with differentiated thyroid cancer (DTC) who received LENVIMA in SELECT, 45% were ≥65 years of age and 
11% were ≥75 years of age. No overall differences in safety or effectiveness were observed between these subjects and younger subjects.
Of the 352 patients with renal cell carcinoma (RCC) who received LENVIMA with pembrolizumab in CLEAR, 45% were ≥65 years of age and 13% 
were ≥75 years of age. No overall differences in safety or effectiveness were observed between these elderly patients and younger patients.
Of the 62 patients with RCC who received LENVIMA with everolimus in Study 205, 36% were ≥65 years of age. Conclusions are limited due to 
the small sample size, but there appeared to be no overall differences in safety or effectiveness between these subjects and younger subjects.
Of the 476 patients with hepatocellular carcinoma (HCC) who received LENVIMA in REFLECT, 44% were ≥65 years of age and 12% were 
≥75 years of age. No overall differences in safety or effectiveness were observed between patients ≥65 and younger subjects. Patients 
≥75 years of age showed reduced tolerability to LENVIMA.
Renal Impairment No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or moderate (CLcr 30-59 mL/min) renal 
impairment. Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe (CLcr 15-29 mL/
min) renal impairment. Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe renal impairment. There is no 
recommended dose of LENVIMA for patients with HCC and severe renal impairment. LENVIMA has not been studied in patients with end 
stage renal disease. 
Hepatic Impairment No dose adjustment is recommended for patients with HCC and mild hepatic impairment (Child-Pugh A). There is no 
recommended dose for patients with HCC with moderate or severe hepatic impairment. 
No dose adjustment is recommended for patients with DTC, RCC, and endometrial carcinoma and mild or moderate hepatic impairment (Child-
Pugh A or B). Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment 
(Child-Pugh C). Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment.

OVERDOSAGE
Due to the high plasma protein binding, lenvatinib is not expected to be dialyzable. Death due to multiorgan dysfunction occurred in a patient 
who received a single dose of LENVIMA 120 mg orally.

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.  All rights reserved.  Printed in USA/September 2021  LENV-US6520 
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THE SHIFTING LANDSCAPE of 
treatment options for patients with 
triple-negative breast cancer (TNBC) 

is refl ected in the recent updates made to the 
National Comprehensive Cancer Network’s 
(NCCN) Clinical Practice Guidelines for breast 
cancer management.1 These changes refl ect data 
from the KEYNOTE-522 trial (NCT03036488), 
IMpassion131 trial (NCT03125902), ASCENT 
trial (NCT0257445), and the OlympiA trial 
(NCT02032823).2-5 Consequently, the NCCN 
recommendations concerning the manage-
ment of patients with TNBC have been updated
for various settings, including early, recur-
rent and unresectable, BRCA1/2-mutated,
and high-risk TNBC.

The update involved the use of adjuvant and 
preoperative therapy recommendations for 
TNBC. Neoadjuvant systemic therapy can be 
considered for cT1 N0 TNBC, and the NCCN 
guideline states a preference for preoperative 
systemic therapy in treating patients with cT of 
2 or greater or cN of 1 or greater TNBC.1 These 
recommendations follow the results of the 
KEYNOTE-522 trial, which found that a greater
number of patients with early TNBC had a 
pathological complete response (pCR) when 
treated with pembrolizumab (Keytruda) and 
neoadjuvant chemotherapy when compared 
with the number of patients who were treated 
with placebo and neoadjuvant chemotherapy.3

William J. Gradishar, MD, chair of the 
NCCN Breast Cancer Panel, discussed the 
trial and the rationale behind the guideline 
updates with Targeted Therapies in Oncology™
(TTO). “It’s not just that you got a pCR rate. 
There were long-term results that came to 

the patients who got pembrolizumab. There 
was [approximately] an 8% reduction in the 
risk of a recurrence if you got pembroli-
zumab at 3 years, so it was not only pCR but 
[also] event-free survival that improved, and 
most of those events that occurred were met-
astatic events,” said Gradishar, who is also 
the chief of hematology and oncology in the 
Department of Medicine, the Betsy Bramsen 
Professor of Breast Oncology, and a professor 
of medicine (hematology and oncology) at 
Northwestern University Feinberg School of 
Medicine in Chicago, Illinois. 

“You’re trying to prevent things that will 
lead to death. By increasing the number of 
patients who had reduced risk for getting met-
astatic disease, this translated into improve-
ment in overall outcome, so this has now 
become standard of care,” Gradishar said. “We 
consider any patient who has either node-posi-
tive disease or at least a lesion that’s approach-
ing 2 cm with triple-negative disease to be a 
candidate for preoperative chemotherapy with 
pembrolizumab. What’s unique about this is 
you don’t need to necessarily know the PD-L1 
status. With pembrolizumab, we use the com-
bined score system, not just the PD-L1 greater 
than 1%, as we did with atezolizumab [Tecen-
triq]. We used the PD-L1 assessment only 
in patients with metastatic disease and the 
preoperative setting that’s not a requirement.”

Aditya Bardia, MD, MPH, director of breast 
cancer research and assistant professor at 
Harvard Medical School in Boston, Massa-
chusetts, discussed the benefi t of neoadjuvant 
therapy in early TNBC with TTO. “Neoad-
juvant therapy offers several advantages 

over adjuvant therapy. Multiple studies have 
demonstrated that neoadjuvant chemotherapy,
preoperative chemotherapy, or primary sys-
temic therapy results in similar outcomes as 
compared with adjuvant chemotherapy for 
patients with localized breast cancer. In addi-
tion, neoadjuvant therapy results in surgical 
downstaging of tumors, facilitating breast 
conservation in patients who would other-
wise need mastectomy.  Finally, neoadjuvant 
therapy allows monitoring of tumor response 
and absence of tumor at the time of surgery. 
pCR is considered a robust surrogate marker
for improved disease-free survival and 
overall survival [OS], particularly in TNBC,” 
Bardia said. “In patients with localized TNBC, 
dose-dense doxorubicin-cyclophosphamide 
and paclitaxel was the standard neoadjuvant 
chemotherapy backbone up until 2021. With 
the approval of neoadjuvant pembrolizumab, 
chemotherapy with immunotherapy is the 
new standard of care for localized TNBC.”  

For patients with recurrent/refractory meta-
static TNBC (mTNBC), the antibody-drug con-
jugate sacituzumab govitecan-hziy (Trodelvy) 
has emerged as a treatment option, following 
the results of the ASCENT trial. In the trial, 
patients with mTNBC previously treated with 
taxanes had longer progression-free survival 
(PFS) and OS when treated with sacituzumab 
govitecan, compared with patients treated with 
single-agent chemotherapy.  

“Sacituzumab govitecan is approved now, 
based on the ASCENT trial,” Gradishar said. 
“It didn’t matter what the comparator was, 
meaning [whether] you got gemcitabine or a 
taxane, every patient who got sacituzumab ©
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New Guidelines Move Beyond 
Chemotherapy for Patients With 
Triple-Negative Breast Cancer
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govitecan did better than those who got 
chemotherapy. It didn’t matter [whether] you 
were younger or older. Sacituzumab govitecan 
targets Trop-2, which is present in the majority 
of patients with triple-negative disease. It also 
didn’t matter what level of expression of Trop-2.
Whether your tumor was of high-, middle-, 
or low-expression of Trop-2, patients who got 
sacituzumab govitecan did better than those 
patients who got any of the standard chemo-
therapies that could have been chosen, so that 
was clearly a positive trial. The [adverse] effect 
profi le was manageable. We now view this as a 
treatment option for patients who have received 
at least 1 prior therapy for mTNBC. It’s not yet 
viewed as a fi rst-line therapy. If a patient had 
PD-L1–positive mTNBC, we would try to use an 
immunotherapy as fi rst-line therapy. Then if 
they develop disease progression, sacituzumab
govitecan could be considered.”6

Bardia also said the use of platinum for 
treating mTNBC hasn’t changed with the other 
updates for TNBC. “Platinum with/without 
immunotherapy is one of the recommended
fi rst-line  regimens for [mTNBC],” he said. 
However, it remains unclear whether a plati-
num-based chemotherapy regimen is needed. 

“In many of the trials that have looked 
at either atezolizumab or pembrolizumab
in metastatic disease, a platinum has 
been used,” Gradishar said. “The question 
becomes: Do you always need a platinum? 
I don’t think that’s been completely deter-
mined at this point. It’s still somewhat of 
an open question. But just because you have 
triple-negative disease doesn’t automatically 
mean you must receive a platinum drug. 
There’s a diversity…all the data are not going 
in the same direction on that question. So it’s 
an active drug, but it’s not an absolute...that 
you must receive it.”

For patients with high-risk HER2-negative 
early breast cancer with germline pathogenic
or likely pathogenic BRCA1/2 variants, 
2 poly(adenosine diphosphate-ribose) poly-
merase (PARP) inhibitors, olaparib (Lynparza),
and talazoparib (Talzenna) are adjuvant 
options. The phase 3 OlympiA trial stud-
ied PARP inhibitor olaparib in this patient 
population and found that, following local 
treatment and neoadjuvant or adjuvant che-
motherapy, adjuvant olaparib was associated 
with longer invasive or distant disease-free 
survival when compared with placebo.4

However, the NCCN update noted that the 
patients in the OlympiA trial were not treated
with capecitabine, and consequently, no data 
are available to inform adjuvant therapy 
selection or therapy sequencing.1

Talazoparib has been associated with a 
considerable residual cancer burden rate of 
0 as a single-agent neoadjuvant in operable 
BRCA-positive breast cancer and has shown a 
PFS benefi t as a single-agent in the advanced 
BRCA1/2-mutated advanced breast cancer set-
ting.7,8 Olaparib and talazoparib are category 
1, preferred agents for patients with germline 
BRCA1/2-mutated metastatic breast cancer.1

“The olaparib or talazoparib trials are 
pretty similar, and they both had the same 
improvement in outcome [PFS] with enhanced 
response rate. These drugs could be used in 
a patient with BRCA1/2 mutations,” Gradishar 
said. “Some patients also may be candidates 
for an immunotherapy, as well, so if you 
had somebody with new mTNBC, you would 
want to know their BRCA status to deter-
mine whether they’d be a candidate for a 
PARP inhibitor [at some point]. But you may 
choose to give immunotherapy as fi rst line 
if they were a candidate, meaning they were 
BRCA1-positive, because there is an event-
free survival that’s quite signifi cant. If they 
were not PD-L1–positive, in other words, not 
a candidate for pembrolizumab, you could 
consider a PARP inhibitor as a fi rst-line therapy.
If somebody is PD-L1–positive, I would prob-
ably go with immunotherapy, then consider a 
PARP inhibitor or sacituzumab govitecan.”

When weighing the safety differences 
between the 2 PARP inhibitors, “the rate of 
hematologic [adverse] effects was greater
with talazoparib than with olaparib,” Grad-
ishar said. “The fl ip side is [there is greater 
evidence of] hair loss with olaparib, [and] nau-
sea is observed a little more with olaparib—
not dramatic differences.... In terms of their 
effi cacy, response rate, [and PFS], they’re 
pretty similar in terms of the benefi ts derived. 
In both cases, the [adverse] effects are man-
ageable. The same is true with sacituzumab 
govitecan, and there isn’t a shocking potential 
for severe [adverse] effects. Most patients tol-
erate it well, [and it’s] the same with immuno-
therapy. You know there are some predictable 
potential [adverse] effects with any form of 
immunotherapy—thyroid disorders, hepatitis, 
infl ammatory processes—that can occur in 
some patients. But for [most] patients, they do 
not have or they have only low-grade [adverse 
effects]. For the more experienced clinicians, 
most of the [adverse] effects one might encoun-
ter are very manageable.”

However, there remains some lack of clarity 
in treatment selection for patients with high-
risk early TNBC or high-risk TNBC with resid-
ual disease. “If a patient...had surgery—maybe 
they got some other form of preoperative 
therapy and they had residual disease after-

TABLE. SUMMARY OF CHECKPOINT INHIBITORS IN TNBC9

Two randomized phase 3 trials confi rm benefi t of PFS, atezolizumab, 
and pembrolizumab approved by FDA

•  OS data with atezolizumab shows 
7.5-month improvement

•  Awaiting OS data with pembrolizumab

Important to use companion diagnostic relevant to therapeutic agent 
(ie, SP142 for atezolizumab, 22C3 CPS score ≥ 10 for pembrolizumab)

•  Cutoff s and thresholds are still a work in progress

•  Likely better biomarker of benefi ts than PD-L1; research is in progress

Best chemotherapy backbone

•  If using atezolizumab, data are only 
with nab-paclitaxel

•  If using pembrolizumab, data can suggest either taxane or carboplatin/gemcitabine

Be aware of unique adverse events, follow guidelines for immune-oncology toxicity

CPS, combined positive score; OS, overall survival; PFS, progression-free survival; TNBC, triple-negative breast cancer.
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ward—we [may] consider pembrolizumab in 
that setting,” Gradishar said. “But that does not 
perfectly replicate the [KEYNOTE-522] trial, 
because pembrolizumab was given both before 
surgery and after. The other issue that arises 
is if you have a high-risk patient with residual 
disease, until pembrolizumab was available 
in this setting, we would add capecitabine. 
There are safety data showing you can give 
capecitabine and pembrolizumab together.
Finally, if you had a very high-risk patient 
with BRCA-positive disease, the question then 
becomes: Where would you use the PARP 
inhibitor? Based on the OlympiA trial, there are 
supportive data to using olaparib in high-risk 
patients. The question then becomes: Would 
you give them immunotherapy [and] the PARP 
inhibitor? Maybe. Again, we don’t have good 
data to show that’s adding something. These 
are all open questions we still have to answer.” 

In August 2021, the IMpassion131 trial 
failed to meet its primary end point of PFS in 
patients with PD-L1–positive TNBC. The trial 
randomized 651 patients, 45% of whom were 
PD-L1–positive, to atezolizumab and pacli-
taxel or placebo and paclitaxel in the fi rst-line 
setting. The trial found that the investi-
gator-evaluated PFS was not improved for 
patients with PD-L1–positive TNBC treated
with atezolizumab compared with the PFS 
of patients treated with the control regimen. 
There was also no difference found between 
the atezolizumab and control-treated patients 
with PD-L1–positive TNBC, with respect to 
the fi nal OS.2,5 In response, atezolizumab’s 
manufacturer withdrew its application for 
the use of atezolizumab with paclitaxel in 
patients with PD-L1–positive TNBC.5

The effects of this withdrawal led to the 
NCCN’s update, respecting the recommended 
testing platform for PD-L1. The update recom-
mends the use of the 22C3  antibody test for 
PD-L1, with the corresponding recommenda-
tion for pembrolizumab and chemotherapy 
in PD-L1–positive TNBC (TABLE9).1 “We 
used to have 2 drugs until [approximately] 
15 minutes ago. The other one was atezoli-
zumab, then the FDA approval got with-
drawn. Each of these drugs has their own 
platform to assess whether you’re a candi-
date. If it would have been atezolizumab, the 
assay and the machine you [would] use the 
SP142 antibody, and with pembrolizumab,
it’s the 22C3 antibody, and the results are 
not superimposable.…The important point is 
that, with respect to testing for PD-L1 status, 
it should be emphasized that you [must] use 
the assay/instrument that’s appropriate to 
the drug you’re using,” Gradishar said. 

In addition, Bardia noted that “the 22C3 
antibody was utilized in the KEYNOTE-355 
clinical trial [NCT02819518] that led to 
approval of fi rst-line pembrolizumab therapy, 
and thus was recommended as the preferred 
test for determination of PD-L1 positivity.”10

Gradishar observed that overall, the changes
in TNBC recommendations are encouraging. 
“Until 3 years ago, all we could say was ‘che-
motherapy, chemotherapy, chemotherapy.’ 
Now at least we’re able to tease out patients 
from that bigger group who may benefi t 
from very specifi c strategies, [such as] the 
PARP inhibitors [and] immunotherapy.
And now, we have targeted therapies like 
sacituzumab govitecan with other drugs that 
are coming along. The pace of change in this 
disease is [never fast enough] for patients, but 
we defi nitely have more options than we did 
in the past,” he said. TT
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As the Oncology Care Model Expires, 
What’s to Become of the Biosimilar Market?
B y  W i l l  P i z i i 

ALTHOUGH MANY ONCOLOGISTS 
are familiar with prescribing biosim-
ilars, there awaits a changing land-

scape, as the Oncology Care Model (OCM) is 
set to expire in 2022. The OCM is a reimburse-
ment model, where physicians assume greater 
fi nancial risk for administered health care. No 
value-based care (VBC) substitution has yet 
been shared by the Center for Medicare and 
Medicaid Innovation, which may force oncolo-
gists to revert to prescribing familiar brands. 
It’s a signifi cant development, as industry 
experts project biosimilars can reduce US 
drug expenditures by $133 billion by 2025.1

In an interview with Targeted Therapies in 
Oncology™, Bruce Feinberg, DO, commented 
on the “2022 Biosimilars Report: The US 
Journey and Path Ahead,”2 giving insight on 
why biosimilars can still grow in clinical use 
among oncologists, what barriers there are 
to adoption and use of biosimilars, and what 
to expect come the expiration of the OCM. 

In surveys conducted between 2020 and 
2021, Cardinal Health sought to determine 
oncologists’ perceptions about their use of 
biosimilars in their treatment regimens. Of 
the 323 oncologists surveyed, 85% said they 
would prescribe biosimilars in indications 
that have been granted FDA approval based 
on extrapolation (FIGURE 12), 5% said they 
wouldn’t prescribe a biosimilar without 
clinical data to demonstrate its safety and 
effi cacy, none of the doctors said they would 
not prescribe a biosimilar, and 10% were split 
between prescribing for only supportive care 
or only curative care. 

Feinberg, the vice president of clinical 
affairs and chief medical offi cer at Cardinal 
Health in Atlanta, Georgia, explained how 
these numbers trend upward as physicians 
become more familiar with biosimilars over 
time. “The reason we see that 90% moving 
over is because [of] things that have hap-
pened [beyond just price differences] in 
the marketplace, in terms of payer policies, 
structural designs, [and] benefi ts, that are 
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getting physicians to say, ‘Let me give this a 
try…in a patient population where I presume 
there is the least risk,’” Feinberg said.

A follow-up survey question asked oncolo-
gists how they felt about switching patients to 
biosimilars with the intent to cure. Most felt 
comfortable doing so if they were switching 
from a reference drug to a biologic (FIGURE 
22). For curative intent, 25% said they would 
only prescribe to new patients. 

Oncologists were asked about switching 
from one biosimilar to another (FIGURE 32), and 
73% felt comfortable and believed in the sci-
ence behind biosimilars, 20% were only com-
fortable in supportive care circumstances,
6% did not feel comfortable switching 
biosimilars, and 1% said they would not 
prescribe any biosimilars.  

“[With] more biosimilars coming to the 
market, it’s going to [potentially lead to] every 
year, your insurance company has contracted 
to use a different [drug] in the formulary,” 
Feinberg said, adding that it is important for 
physicians, government payers, and other 
stakeholders to understand that a branded 
system is fl awed when biosimilars exist. 

Feinberg explained that biosimilars have 
been trusted in the United States as a result 
of the OCM launched in 2016. Will doctors be 
more hesitant to prescribe biosimilars in the 
near future because insurance will not cover 
as much of the cost? 

A comparative phenomenon occurred in 
Europe, where some countries have very 
high adoption rates, whereas others have 
rather low use of biosimilars in their prac-
tices. “If the policy embraced the biosimilar 
and rewarded the use of the biosimilar in 
some fi nancial way, then it was used to a 
much greater extent than not,” Feinberg said.  

A new VBC model is expected, but it may 
be several months after the expiration of the 
OCM. There is a level of uncertainty during 
this time, as physicians may have to adjust 
according to the costs of these biosimilars. 
Although this gap in time can seem volatile, 
a new care model is still expected. From what 
these surveys have shown, the use of these 
biosimilars will be trusted by physicians 
over time, as this will allow physicians to 
test them and become more comfortable with 
the science behind them.  TT
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Treating Melanoma in the 
Adjuvant or Neoadjuvant Setting
B y  N i c h o l e  T u c k e r

THERE ARE MANY options for treating 
resectable stage III melanoma after 
surgery, including immunotherapy, 

targeted therapies, and radiation therapy. 
Whether to use these options before surgery—
in the adjuvant or the neoadjuvant setting—is 
being investigated.

Michael Lowe, MD, MA, debated the topic 
with Ragini Kudchadkar, MD, during the 2021 
Debates and Didactics in Hematology and 
Oncology Conference at Winship Cancer Insti-
tute of Emory University in Atlanta, Georgia.

Lowe, an assistant professor in the Depart-
ment of Surgery at Emory University School 
of Medicine, argued in favor of adjuvant 
therapy1; whereas Kudchadkar, an associate 
professor in the Department of Hematology 
and Medical Oncology at Winship Cancer 
Institute, debated for the neoadjuvant side.2

However, Lowe explained in an interview 
with Targeted Therapies in Oncology™, the 
debate is ongoing.

“[How to manage] stage III melanoma will 
continue to be a debate until we have evi-
dence from a clinical trial that randomized 
patients to 1 of those 2 treatment arms, such 
as the ongoing SWOG 1801 [NCT03698019] 
trial.3 Until then, we have very limited data 
to support the idea that every patient with 
resectable stage III melanoma should get 
neoadjuvant therapy,” Lowe said.

“The majority of those data are based on 
very small single-institution studies that do 
suggest the relationship between pathologic
complete response and recurrence-free 
survival but have not yet demonstrably 
proved that this is changing patients’ overall 
survival,” Lowe said. “These studies are all 
very small, and they have a relatively short 

follow-up. There are, however, numerous 
randomized phase 3 trials with long-term 
follow-up that do show a benefi t to adjuvant 
therapy, either over placebo or inferior 
agents that are associated with prolonged 
relapse-free survival and overall survival.”

Adjuvant Treatment of 
Stage III Melanoma
With a focus on systemic therapy for stage III 
melanoma, Lowe’s presentation fi rst highlight-
ed that treatment with adjuvant nivolumab 
(Opdivo) and ipilimumab (Yervoy) demonstrat-
ed a signifi cant improvement in recurrence-
free survival compared with placebo in the 
CheckMate 238 study (NCT02388906).1,4

Median follow-up in the study was 
18 months. Results showed a 70.5% (95% CI, 
66.1%-74.5%) recurrence-free survival (RFS) 
rate at 12 months in the nivolumab group 
compared with 60.8% (95% CI, 56.0%-65.2%) 
in the ipilimumab group (HR, 0.65; 97.56% 
CI, 0.51-0.83; P < .001).

When RFS was evaluated by PD-L1 expres-
sion, the patients with a PD-L1 expression of 
less than 5% showed a 12-month RFS rate of 
64.3% (95% CI, 58.3%-69.7%) in the nivolumab
arm versus 53.7% (95% CI, 47.6%-59.4%) in 
the ipilimumab arm. In the high-expression 
PD-L1 group (5% or more), the 12-month RFS 
rate was 81.9% (95% CI, 74.7%-87.2%) in the 
nivolumab arm vs 73.8% (95% CI, 65.9%-
80.1%) in the ipilimumab arm.

The benefi t of nivolumab was shown irre-
spective of PD-L1 status. The safety results 
also were favorable, with grade 3 or 4 treat-
ment-related adverse events (AEs) occurring 
in 14.4% of the patients treated with nivolumab
and 45.9% of those in the ipilimumab arm. ©
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Treatment discontinuation occurred as a 
result of an AE in 9.7% of the nivolumab arm 
compared with 42.6% of the ipilimumab arm.

Nivolumab was granted regular FDA 
approval for the adjuvant treatment of 
patients with melanoma with involvement of 
lymph nodes or in patients with metastatic 
disease who have undergone complete resec-
tion based on the CheckMate 238 fi ndings.5

The next agent to be indicated for use in 
this patient population was adjuvant pem-
brolizumab (Keytruda), which was approved 
by the FDA based on results from the KEY-
NOTE-054 trial (NCT02362594).6

Adjuvant pembrolizumab achieved a distant
metastasis-free survival (DMFS) rate of 
65.3% (95% CI, 60.9%-69.5%) compared with 
49.4% (95% CI, 44.8%-53.8%) with placebo 
(HR, 0.60; 95% CI, 0.49-0.73; P < .0001). 
Among patients with PD-L1–positive tumors, 
the DMFS rate was 66.7% (95% CI, 61.8%-
71.2%) in the pembrolizumab arm vs 51.6% 
(95% CI, 46.6%-56.4%) in the placebo arm 
(HR, 0.61; 95% CI, 0.49-0.76; P < .0001).1,7

The RFS rate also was longer with pembroli-
zumab compared with placebo at 59.8% (95% 
CI, 55.3%-64.1%) vs 41.4% (95% CI, 37.0%-45.8%), 
respectively. In the PD-L1–positive subgroup, 
the RFS rate was 61.4% (95% CI, 56.3%-66.1%) 
in the pembrolizumab group compared with 
44.1% (95% CI, 39.2%-48.8%) in the placebo 
group (HR, 0.59; 95% CI, 0.49-0.73).

The standard of care in the stage III mela-
noma landscape was solidifi ed in 2021 when 
the combination of nivolumab and ipilim-
umab did not show a statistically signifi cant 
benefi t over nivolumab alone in the Check-
Mate 915 trial (NCT03068455; TABLE8). 
Therefore, adjuvant nivolumab monotherapy 
remains the gold standard.1,8

“Regarding the clinical trials in the 

adjuvant setting using immunotherapy, 
although they did demonstrate an improve-
ment in recurrence-free survival, there still 
isn’t a defi nitive benefi t on overall survival 
for immunotherapy in the adjuvant setting. 
And so it really begs the question, is adjuvant 
therapy suffi cient therapy for these patients? 
Or is it going to require the addition of a 
course of neoadjuvant therapy to show an 
improvement in melanoma-specifi c survival 
for patients with resectable stage II disease? 
I think the CheckMate 915 results suggested 
that may be the case,” Lowe said.

Ongoing research in the melanoma fi eld 
may be able to answer some of the remaining 
questions about adjuvant therapy, according 
to Lowe. “From the surgical side, the ques-
tion is, is it suffi cient to remove the lymph 
node with known disease in it or does it 
require a formal lymphadenectomy to impact 
regional relapse rates? There are clinical tri-
als implicitly asking this question, but not 
explicitly. I think that will help us have a bet-
ter sense of the extensive surgery required 
after complete pathologic response following 
new adjuvant therapy, but it will require a 
more robust, randomized trial to answer that 
question defi nitively,” Lowe said.

Neoadjuvant Treatment of 
Stage III Melanoma
A number of studies using neoadjuvant ther-
apy to treat patients with stage III melanoma 
have shown consistent promise, according 
to Kudchadkar. And compared with clinical 
trials evaluating adjuvant therapy, patients 
treated in the neoadjuvant setting appear to 
have better overall outcomes.2

“Although there hasn’t been a large volume 
of patients treated with neoadjuvant therapy, 
it’s very clear that the pathologic response 

can dictate overall outcomes for patients and 
that pathologic complete response is a very 
good predictor of long-term survival with 
no relapse for those patients. That’s also an 
important indicator prognostically for these 
patients, and in the future it will likely guide 
what we do in the adjuvant setting,” Kudchad-
kar told Targeted Therapies in Oncology™.

In the phase 2, multicenter, randomized, 
controlled OpACIN-neo trial (NCT02977052) 
of nivolumab/ipilimumab in the neoadjuvant 
setting vs in the adjuvant setting, neoad-
juvant therapy was tolerable and achieved 
pathologic complete responses (pCRs) in a 
high number of patients. Specifi cally, pCRs 
were observed in 80% (95% CI, 61%-92%) of the 
patients treated with 2 cycles of ipilimumab 
3 mg/kg plus nivolumab 1 mg/kg once every 
3 weeks intravenously (group A), 77% (95% 
CI, 58%-90%) in those treated with 2 cycles of 
ipilimumab 1 mg/kg plus nivolumab 3 mg/kg
once every 3 weeks intravenously (group B), 
and 65% (95% CI, 44%-83%) in the group that 
received 2 cycles of ipilimumab 3 mg/kg
once every 3 weeks directly followed by 
2 cycles of nivolumab 3 mg/kg once every 
2 weeks intravenously (group C).2,9

The difference in grade 3 to 4 toxicity 
between group B and A was −20% (95% CI, 
−46% to 6%; P = .158). The difference in grade 
3 to 4 toxicity between group C and group A 
was 10% (95% CI, −20% to 40%; P = .591).

A pooled analysis conducted by the Inter-
national Neoadjuvant Melanoma Consortium 
and published in 2021 also signaled that 
neoadjuvant therapies with the combination 
of nivolumab and ipilimumab may prolong 
RFS. The relapse rate in the study was just 
20% at 2 years, Kudchadkar noted.2,10

With the same immunotherapy combina-
tion, data published 1 year prior showed that 

TA B L E . R E C U R R E N C E - F R E E  A N D  D I S TA N T- M E TA S TAT I C  F R E E  S U R V I VA L  R AT E S  F O R  C H E C K M AT E  9 1 5  ( N C T 0 3 0 6 8 4 5 5 ) 8

NIVO 240 MG Q2W + IPI1 
MG/KG Q6W (ITT)  NIVO 480 MG Q4W (ITT)  

NIVO 240 MG Q2W + IPI1 
MG/KG Q6W 

(TUMOR PD-L1 < 1%)  
NIVO 480 MG Q4W 

(TUMOR PD-L1 < 1%) 

RFS

24-month rate 64.6% (95% CI, 61.3%-67.7%) 63.2% (95% CI, 59.9%-66.4%) 53.6% (95% CI, 48.0%-58.8%) 52.4% (95% CI, 46.8%-57%)

Median, months (events/patients) Not reached (327/920) Not reached (347/924) 33.2 (159/349) 25.3 (166/351)

HR: NIVO + IPI1 vs NIVO 0.92 (97.295% CI, 0.77-1.09); 
P = 0.269 0.91 (95% CI, 0.73-1.14)

DMFS in patients with stage III disease

24-month rate 75.4% (95% CI, 72.1%-78.4%) 77.4% (95% CI, 74.1%-80.3%) 67.9% (95% CI, 61.9%-73.1%) 68.4% (95% CI, 62.5%-73.7%)

Median, months (events/patients) Not reached (195/797) Not reached (194/798) Not reached (92/305) Not reached (96/307)

DMFS, distant metastasis-free survival; ITT, intention-to-treat; IPI1, ipilimumab; NIVO, nivolumab; Q2W, once every 2 weeks; Q4W, once every 4 weeks; Q6W, once every 6 weeks; RFS, recurrence-free survival.
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neoadjuvant treatment induced a high patho-
logic response rate (pRR) and demonstrated 
tolerability in patients with resectable stage 
III melanoma. The pRR observed was 71% 
(95% CI, 61%-79%).11

Other research exploring the effi cacy and 
safety of the neoadjuvant BRAF/MEK combi-
nation of dabrafenib (Tafi nlar) and trametinib 
(Mekinist) included the phase 2 Neo Combi study 
(NCT01972347) and the phase 2 Combi-Neo 
trial (NCT02231775). Both studies are ongoing, 
but early fi ndings were encouraging.2,12

In Neo Combi, the pCR rate observed with 
the combination of dabrafenib and trame-
tinib in 35 patients with stage IIIB-C BRAF
V600E–mutated melanoma was 49%. The RFS 
at 2 years in the study was 63.3%. Safety 
fi ndings from Neo Combi revealed serious 
treatment-emergent AEs in 17% of patients, 
of which 29% were grade 3 or 4 in severity.12

In the phase 2 Combi-Neo study of dab-
rafenib plus trametinib in stage IIIB-C 
melanoma with BRAF V600E mutation, the 
combination achieved a median event-free 
survival (EFS) of 19.7 months. The pCR 
observed with the combination also was 
favorable at 58%, with 17% being partial 
responses (PRs). Further, both drugs were 
well tolerated by the patient group. There 
were no grade 4 AEs or treatment-related 
deaths during the study.2

After sharing the data from these studies 
during her presentation, Kudchadkar stated, 
“Pathologic response predicts overall out-
comes for surgery—patients with a pCR can 
often have less systemic therapy and less 
surgery over the long run.”

Waiting for Defi nitive Research
Both Kudchadkar and Lowe agreed that the 
debate about adjuvant vs neoadjuvant ther-
apy for the treatment of resectable stage III 
melanoma requires more research.

“This is sort of a loaded question in terms of 
a debate question, simply because there [are] 
no data that actually support either side of this 
argument because the questions have never 
been asked in a clinical setting,” Lowe said.

In the ongoing S1801 study (NCT03698019), 
the use of adjuvant pembrolizumab will be 
compared with neoadjuvant pembrolizumab 
in approximately 500 patients with high-risk 
melanoma. The primary end point that will 
be assessed is EFS. The study also will eval-
uate overall survival, disease control, and 
locoregional control. The study is expected 
to complete at the end of 2022.13

“My biggest question, especially in the neoad-
juvant space, is what are we doing adjuvantly?
Do we even need adjuvant treatment for some 

of those patients with a pCR? I think we don’t 
know how to interpret the pathologic response 
in a way that allows us to adjust our therapy. 
But these are huge questions that remain 
that we’re going to have to sort out through 
upcoming trials,” Kudchadkar concluded. TT
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USE OF BRUTON tyrosine kinase 
(BTK) inhibitors has grown dra-
matically in the fi eld of mantle cell 

lymphoma (MCL), providing a chemother-
apy-free option for many patients. At the 
2021 American Society of Hematology (ASH) 
Annual Meeting and Exposition, several 
studies were presented showing the value of 
BTK inhibitors in MCL, along with a potent 
option to consider when BTK inhibitors fail.

Promising Triplets for 
Vulnerable Populations
Acalabrutinib With Venetoclax and Rituximab
BTK inhibitors have been shown to potentially 
improve results seen with fi rst-line conventional
chemoimmunotherapy. One study presented 
at ASH found that acalabrutinib (Calquence), 
when added to venetoclax (Venclexta) and 
rituximab (Rituxan), may help to provide a 
durable response in a vulnerable population.1

“This population, which is elderly patients 
with newly diagnosed MCL, [involves]…treating

these patients with chemotherapy. This study 
gave us a good result with chemo[therapy]-free 
therapy that has a very superb safety and 
effi cacy profi le,” said Michael Wang, MD, a 
professor in the Department of Lymphoma and 
Myeloma at The University of Texas MD Ander-
son Cancer Center in Houston, in an interview 
with Targeted Therapies in Oncology™.

The study enrolled 21 patients with a 
median age of 66 (range, 51-85) and an 
ECOG performance status of 1 or less, with 
52% of patients considered to be at interme-
diate risk and 19% at high risk.1 During the 
study, patients were administered 100 mg of 
acalabrutinib twice a day until disease pro-
gression or death, starting at cycle 1, day 1. 
Rituximab was administered at 375 mg on day 
1 of each 28-day cycle for 6 cycles, followed 
by maintenance every other cycle for patients 
achieving complete response (CR) or partial 
response (PR) through cycle 24. Venetoclax 
was administered via an initial 5-week ramp-
up schedule to 400 mg a day through cycle 25.

The primary end points of the study includ-
ed safety. Secondary end points included over-
all response rate (ORR), duration of response 
(DOR), and progression-free survival (PFS). 
PET and CT scans were performed after 3, 6, 9, 
and 12 cycles, then every 6 cycles thereafter.

The ORR was 100% with a CR rate of 90% 
and a PR rate of 10%. The median DOR was 
19 months. Median PFS and OS were not 
reached, with the 1-year PFS rate being 89% 
(95% CI, 62%-97%). The 1-year overall survival
(OS) rate was 95% (95% CI, 71%-99%).1

“Our study showed the triple combination of 
acalabrutinib plus venetoclax and rituximab 
is tolerated very well in patients with treat-
ment-naïve MCL,” Wang said. “We achieved a 
very unprecedented effi cacy, with 100% of our 
patients responding to this triple combination. 
And the [CR] rate was over 90% and the treat-
ment showed a higher rate of a moderate com-
plete molecular response as well. So, the result 
of this analysis supports additional study.”

BTK Inhibitors Continue to Offer 
Chemotherapy-Free Options for MCL Treatment
B y  T a r g e t e d  O n c o l o g y ™  S t a f f  W r i t e r

TA B L E . R E S P O N S E  R AT E S  BY  G LO F I TA M A B  R E G I M E N  I N  PAT I E N T S  W I T H  M A N T L E  C E L L  LY M P H O M A 3

RESPONSE FIXED DOSING + 1000 MG GPT 
(N = 3)

STEP-UP DOSING 
+ 1000 MG GPT (N = 7)

STEP-UP DOSING 
+ 2000 MG GPT (N = 11)

ALL PATIENTS 
(N = 21)

ORR, % 66.7 71.4 90.9 81.0

CMR, % 66.7 71.4 63.6 66.7

PMR, % 0 0 27.3 14.3

NMR, % 0 28.6 9.1 14.3

PMD 0 0 0 0

CMR, complete metabolic response; Gpt, obinutuzumab pretreatment; NMR, no metabolic response; ORR, overall response rate; PMD, progressive metabolic disease; PMR, partial metabolic response.©
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She needs a treatment shown to reduce risk of 
recurrence in high-risk early breast cancer (EBC)1

The first FDA-approved addition to 
adjuvant ET in nearly 2 decades1-9

ET=endocrine therapy; HER2−=human epidermal growth factor receptor 2–negative; HR+=hormone 
receptor–positive.
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INDICATION
VERZENIO® (abemaciclib) is indicated in combination with endocrine therapy (tamoxifen or an aromatase 
inhibitor) for the adjuvant treatment of adult patients with hormone receptor (HR)-positive, human 
epidermal growth factor receptor 2 (HER2)-negative, node-positive, early breast cancer at high 
risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.1

SELECT IMPORTANT SAFETY INFORMATION

Severe diarrhea associated with dehydration and infection occurred in patients treated with Verzenio. 
Across four clinical trials in 3691 patients, diarrhea occurred in 81 to 90% of patients who received 
Verzenio. Grade 3 diarrhea occurred in 8 to 20% of patients receiving Verzenio. Most patients experienced 
diarrhea during the fi rst month of Verzenio treatment. The median time to onset of the fi rst diarrhea event 
ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to 11 
days and 5 to 8 days, respectively. Across trials, 19 to 26% of patients with diarrhea required a Verzenio 
dose interruption and 13 to 23% required a dose reduction.

Instruct patients to start antidiarrheal therapy, such as loperamide, at the fi rst sign of loose stools, increase 
oral fl uids, and notify their healthcare provider for further instructions and appropriate follow-up. For Grade 
3 or 4 diarrhea, or diarrhea that requires hospitalization, discontinue Verzenio until toxicity resolves to 
≤Grade 1, and then resume Verzenio at the next lower dose.

Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with Verzenio. 
Across four clinical trials in 3691 patients, neutropenia occurred in 37 to 46% of patients receiving Verzenio. A Grade 
≥3 decrease in neutrophil count (based on laboratory fi ndings) occurred in 19 to 32% of patients receiving Verzenio. 
Across trials, the median time to fi rst episode of Grade ≥3 neutropenia ranged 
from 29 to 33 days, and the median duration of Grade ≥3 neutropenia ranged from 11 to 16 days. Febrile 
neutropenia has been reported in <1% of patients exposed to Verzenio across trials. Two deaths due to neutropenic 
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of 
fever to their healthcare provider.

Monitor complete blood counts prior to the start of Verzenio therapy, every 2 weeks for the fi rst 2 months, 
monthly for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in 
starting treatment cycles is recommended for patients who develop Grade 3 or 4 neutropenia.

Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated 
with Verzenio and other CDK4/6 inhibitors. In Verzenio-treated patients in EBC (monarchE), 3% of patients 
experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In Verzenio-
treated patients in MBC (MONARCH 1, MONARCH 2, MONARCH 3), 3.3% of Verzenio-treated 
patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal outcomes. Additional 
cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported. 

Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis. 
Symptoms may include hypoxia, cough, dyspnea, or interstitial infi ltrates 
on radiologic exams. Infectious, neoplastic, and other causes for such 
symptoms should be excluded by means of appropriate investigations. Dose 
interruption or dose reduction is recommended in patients who develop 
persistent or recurrent Grade 2 ILD or pneumonitis. Permanently discontinue 
Verzenio in all patients with Grade 3 or 4 ILD 
or pneumonitis.

TAKE HOPE 
FURTHER

Please see Select Important Safety 
Information throughout and Brief Summary 
of full Prescribing Information for Verzenio 
on the following pages.
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AND
4+ nodes OR 1-3 nodes with 

Grade 3 disease or tumor size ≥5 cm

Consider Verzenio for your patients with

NODE-POSITIVE
DISEASE

Ki-67
≥20%

APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED 
CLINICAL AND PATHOLOGICAL RISK FACTORS (n=2,003)1

4+ nodes OR 1-3 nodes 
Grade 3 disease 

Consider Verzenio for your patients with

NODE-POSITIVE

APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED 
CLINICAL AND PATHOLOGICAL RISK FACTORS (

IDFS=invasive disease–free survival; 
SoC=standard of care.

monarchE was a phase III clinical trial that 
enrolled 5,637 peri- and postmenopausal 
adult women and men with HR+, HER2−, 
node-positive EBC at high risk of recurrence. 
High risk was defi ned as 4+ positive nodes, 
or 1-3 positive nodes with Grade 3 disease 
or tumor size ≥5 cm (central Ki-67 testing 
was conducted retrospectively for patients 
with untreated breast tissue samples), or 1-3 
positive nodes with Ki-67 ≥20%. All patients 
completed primary treatment prior to 1:1 
randomization to receive either 150-mg, 
twice-daily Verzenio plus SoC ET or SoC ET 
alone for 2 years. ET continued through 5-10 
years as clinically indicated. The primary 
endpoint was IDFS.1,2

SELECT IMPORTANT SAFETY INFORMATION  (cont’d)
Grade ≥3 increases in alanine aminotransferase (ALT) (2 to 6%) and aspartate aminotransferase (AST) (2 to 3%) were reported in 
patients receiving Verzenio. Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to 
onset of Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. The 
median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to Grade <3 ranged from 
11 to 15 days. 

Monitor liver function tests (LFTs) prior to the start of Verzenio therapy, every 2 weeks for the fi rst 2 months, monthly for the next 2 
months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in starting treatment cycles is 
recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 4 hepatic transaminase elevation.

Please see Select Important Safety Information throughout and Brief Summary 
of full Prescribing Information for Verzenio on the following pages.

Verzenio: NOW APPROVED 
for patients with HR+, HER2–, 
node-positive EBC at high risk of 
recurrence and a Ki-67 score ≥20%1-3
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twice-daily Verzenio plus SoC ET or SoC ET 
alone for 2 years. ET continued through 5-10 
years as clinically indicated. The primary 
endpoint was IDFS.1,2

SELECT IMPORTANT SAFETY INFORMATION  (cont’d)
Grade ≥3 increases in alanine aminotransferase (ALT) (2 to 6%) and aspartate aminotransferase (AST) (2 to 3%) were reported in 
patients receiving Verzenio. Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to 
onset of Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. The 
median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to Grade <3 ranged from 
11 to 15 days. 

Monitor liver function tests (LFTs) prior to the start of Verzenio therapy, every 2 weeks for the fi rst 2 months, monthly for the next 2 
months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in starting treatment cycles is 
recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 4 hepatic transaminase elevation.

Please see Select Important Safety Information throughout and Brief Summary 
of full Prescribing Information for Verzenio on the following pages.

Verzenio: NOW APPROVED 
for patients with HR+, HER2–, 
node-positive EBC at high risk of 
recurrence and a Ki-67 score ≥20%1-3
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In patients with HR+, HER2−, node-positive EBC at high risk of recurrence and a Ki-67 score ≥20% (n=2,003) 

Verzenio: The only CDK4 & 6 inhibitor to reduce 
risk of recurrence in combination with ET 1,7-9

* Statistical signifi cance was achieved for this 
subpopulation earlier at the fi nal IDFS analysis. 
The result in this post hoc analysis cannot be 
interpreted as statistically signifi cant.1

OS was immature. A total of 95 (4.7%) 
patients had died. Long-term follow-up 
is planned.1,2

This post hoc effi cacy analysis was 
performed at a median follow-up of 27.1 months. 
Additional exploratory analyses were performed 
at this time; effi cacy results for the subpopulation 
with high-risk clinicopathological features and 
Ki-67 
≥20% are provided.3*

HR=hazard ratio; OS=overall survival.

SELECT IMPORTANT SAFETY INFORMATION (cont’d)
Venous thromboembolic events (VTE) were reported in 2 to 5% of patients across three clinical trials in 
3559 patients treated with Verzenio (monarchE, MONARCH 2, MONARCH 3). VTE included deep vein 
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian 
and axillary vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to VTE have 
been reported in patients treated with Verzenio.

Verzenio has not been studied in patients with early breast cancer who had a history of VTE. Monitor 
patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically 
appropriate. Dose interruption is recommended for EBC patients with any grade VTE and for MBC patients 
with a Grade 3 or 4 VTE.

Verzenio can cause fetal harm when administered to a pregnant woman, based on fi ndings from animal 
studies and the mechanism of action. In animal reproduction studies, administration of abemaciclib to 
pregnant rats during the period of organogenesis caused teratogenicity and decreased fetal weight at 
maternal exposures that were similar to the human clinical exposure based on area under the curve (AUC) 
at the maximum recommended human dose. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective contraception during treatment with Verzenio 
and for 3 weeks after the last dose. Based on fi ndings in animals, Verzenio may impair fertility in males 
of reproductive potential. There are no data on the presence of Verzenio in human milk or its effects on 
the breastfed child or on milk production. Advise lactating women not to breastfeed during Verzenio
treatment and for at least 3 weeks after the last dose because of the potential for serious 
adverse reactions in breastfed infants. 

At 3 years, Verzenio reduced the risk
of recurrence by more than a third1

86.1% of patients remained 
recurrence-free with Verzenio plus ET 

vs 79.0% with ET alone.1

The number of events at the time 
of analysis was 104 with Verzenio plus ET vs 

158 with ET alone.1

See the breakthrough results at 
VerzenioData.com/EBC

Verzenio: NOW APPROVED 
for patients with HR+, HER2–, 
node-positive EBC at high risk of 
recurrence and a Ki-67 score ≥20%1-3
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SELECT IMPORTANT SAFETY INFORMATION (cont’d)

The most common adverse reactions (all grades, ≥10%) observed in monarchE for Verzenio plus tamoxifen or an aromatase inhibitor 
vs tamoxifen or an aromatase inhibitor, with a difference between arms of ≥2%,  were diarrhea (84% vs 9%), infections (51% vs 39%), 
neutropenia (46% vs 6%),  fatigue (41% vs 18%),  leukopenia (38% vs 7%),  nausea (30% vs 9%), anemia (24% vs 4%),  headache (20% vs 
15%), vomiting (18% vs 4.6%), stomatitis (14% vs 5%), lymphopenia (14% vs 3%), thrombocytopenia (13% vs 2%), decreased appetite (12% 
vs 2.4%), ALT increased (12% vs 6%), AST increased (12% vs 5%), dizziness (11% vs 7%), rash (11% vs 4.5%), and alopecia (11% vs 2.7 %).

The most frequently reported ≥5% Grade 3 or 4 adverse reaction that occurred in the Verzenio arm vs the tamoxifen or an aromatase 
inhibitor arm of monarchE were neutropenia (19.6% vs 1%), leukopenia (11% vs <1%), diarrhea (8% vs 0.2%), and lymphopenia (5% vs <1%).

Lab abnormalities (all grades; Grade 3 or 4) for monarchE in ≥10% for Verzenio plus tamoxifen or an aromatase inhibitor with a 
difference between arms of ≥2% were increased serum creatinine (99% vs 91%; .5% vs <.1%), decreased white blood cells (89% vs 28%; 
19.1% vs 1.1%), decreased neutrophil count (84% vs 23%; 18.7% vs 1.9%), anemia (68% vs 17%; 1% vs .1%), decreased lymphocyte count 
(59% vs 24%; 13.2 % vs 2.5%), decreased platelet count (37% vs 10%; .9% vs .2%), increased ALT (37% vs 24%; 2.6% vs 1.2%), increased 
AST (31% vs 18%; 1.6% vs .9%), and hypokalemia (11% vs 3.8%; 1.3% vs 0.2%).

Strong and moderate CYP3A inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically meaningful 
extent and may lead to increased toxicity. Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of 
abemaciclib by up to 16-fold. In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the 
Verzenio dose to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have had 
a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the Verzenio dose to 50 mg twice daily with concomitant 
use of strong CYP3A inhibitors. If a patient taking Verzenio discontinues a strong CYP3A inhibitor, increase the Verzenio dose (after 3 to 
5 half-lives of the inhibitor) to the dose that was used before starting the inhibitor. With concomitant use of moderate CYP3A inhibitors, 
monitor for adverse reactions and consider reducing the Verzenio dose in 50 mg decrements. Patients should avoid grapefruit products. 

Avoid concomitant use of strong or moderate CYP3A inducers and consider alternative agents. Coadministration of strong or 
moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its active metabolites and may lead to reduced 
activity. 

With severe hepatic impairment (Child-Pugh C), reduce the Verzenio dosing frequency to once daily. The pharmacokinetics of Verzenio 
in patients with severe renal impairment (CLcr <30 mL/min), end stage renal disease, or in patients on dialysis is unknown. No dosage 
adjustments are necessary in patients with mild or moderate hepatic (Child-Pugh A or B) and/or renal impairment (CLcr ≥30-89 mL/min). 

Please see Select Important Safety Information throughout 
and Brief Summary of full Prescribing Information for Verzenio 
on the following pages.
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VERZENIO® (abemaciclib) tablets, for oral use
Initial U.S. Approval: 2017

Brief Summary: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE 

VERZENIO® (abemaciclib) is indicated:
•  in combination with endocrine therapy (tamoxifen or an aromatase inhibitor) for the adjuvant treatment of adult patients

with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative, node-positive, early 
breast cancer at high risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS

Diarrhea

Severe diarrhea associated with dehydration and infection occurred in patients treated with VERZENIO.

Across four clinical trials in 3691 patients, diarrhea occurred in 81% to 90% of patients who received VERZENIO. 
Grade 3 diarrhea occurred in 8% to 20% of patients receiving VERZENIO.

Most patients experienced diarrhea during the first month of VERZENIO treatment. The median time to onset of the first 
diarrhea event ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to 
11 days and 5 to 8 days, respectively. Across trials, 19% to 26% of patients with diarrhea required a VERZENIO dose 
interruption and 13% to 23% required a dose reduction.

Instruct patients to start antidiarrheal therapy such as loperamide at the first sign of loose stools, increase oral fluids, 
and notify their healthcare provider for further instructions and appropriate follow up. For Grade 3 or 4 diarrhea, or 
diarrhea that requires hospitalization, discontinue VERZENIO until toxicity resolves to ≤Grade 1, and then resume 
VERZENIO at the next lower dose.

Neutropenia

Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with VERZENIO.

Across four clinical trials in 3691 patients, neutropenia occurred in a 37% to 46% of patients receiving VERZENIO. A 
Grade ≥3 decrease in neutrophil count (based on laboratory findings) occurred in 19% to 32% of patients receiving 
VERZENIO. Across trials, the median time to the first episode of Grade ≥3 neutropenia ranged from 29 days to 33 days, 
and the median duration of Grade ≥3 neutropenia ranged from 11 days to 16 days.

Febrile neutropenia has been reported in <1% of patients exposed to VERZENIO across trials. Two deaths due to neutropenic 
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of fever to their healthcare provider.

Monitor complete blood counts prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly for 
the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in starting treatment cycles is 
recommended for patients who develop Grade 3 or 4 neutropenia.

Interstitial Lung Disease (ILD) or Pneumonitis

Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated with 
VERZENIO and other CDK4/6 inhibitors. In VERZENIO-treated patients in early breast cancer (monarchE, N=2791), 3% 
of patients experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In 
VERZENIO-treated patients in advanced or metastatic breast cancer (N=900) (MONARCH 1, MONARCH 2, MONARCH 3), 
3.3% of VERZENIO-treated patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal 
outcomes. Additional cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported.

Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis. Symptoms may include hypoxia, cough, 
dyspnea, or interstitial infiltrates on radiologic exams. Infectious, neoplastic, and other causes for such symptoms 
should be excluded by means of appropriate investigations.

Dose interruption or dose reduction is recommended for patients who develop persistent or recurrent Grade 2 ILD or 
pneumonitis. Permanently discontinue VERZENIO in all patients with Grade 3 or 4 ILD or pneumonitis.

Hepatotoxicity

Grade ≥3 ALT (2% to 6%) and AST (2% to 3%) were reported in patients receiving VERZENIO.

Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to onset of 
Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. 
The median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to 
Grade <3 ranged from 11 to 15 days.

Monitor liver function tests (LFTs) prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly 
for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in 
starting treatment cycles is recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 
Grade 4 hepatic transaminase elevation.

Venous Thromboembolism

Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), venous thromboembolic events 
were reported in 2% to 5% of patients treated with VERZENIO. Venous thromboembolic events included deep vein 
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian and axillary 
vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to venous thromboembolism have 
been reported in patients treated with VERZENIO.

VERZENIO has not been studied in patients with early breast cancer who had a history of venous thromboembolism. 
Monitor patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically 
appropriate. Dose interruption is recommended for early breast cancer patients with any grade venous thromboembolic 
event and for advanced or metastatic breast cancer patients with a Grade 3 or 4 venous thromboembolic event.

Embryo-Fetal Toxicity

Based on findings from animal studies and the mechanism of action, VERZENIO can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of abemaciclib to pregnant rats 
during the period of organogenesis caused teratogenicity and decreased fetal weight at maternal exposures that 
were similar to the human clinical exposure based on area under the curve (AUC) at the maximum recommended 
human dose.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with VERZENIO and for 3 weeks after the last dose.

ADVERSE REACTIONS

Clinical Studies Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates 
observed in practice.

The safety population described in the Warnings and Precautions reflect exposure to VERZENIO in 3691 patients from 
four clinical trials: monarchE, MONARCH 1, MONARCH 2, and MONARCH 3. The safety population includes exposure 
to VERZENIO as a single agent at 200 mg twice daily in 132 patients in MONARCH 1 and to VERZENIO at 150 mg 
twice daily in 3559 patients administered in combination with fulvestrant, tamoxifen, or an aromatase inhibitor in 
monarchE, MONARCH 2, and MONARCH 3. The median duration of exposure ranged from 4.5 months in MONARCH 1 
to 24 months in monarchE. The most common adverse reactions (incidence ≥20%) across clinical trials were: diarrhea, 
neutropenia, nausea, abdominal pain, infections, fatigue, anemia, leukopenia, decreased appetite, vomiting, headache, 
alopecia, and thrombocytopenia.

Early Breast Cancer

monarchE: VERZENIO in Combination with Tamoxifen or an Aromatase Inhibitor as Adjuvant Treatment

Adult patients with HR-positive, HER2-negative, node-positive early breast cancer at a high risk of recurrence

The safety of VERZENIO was evaluated in monarchE, a study of 5591 adult patients receiving VERZENIO plus endocrine 
therapy (tamoxifen or an aromatase inhibitor) or endocrine therapy (tamoxifen or an aromatase inhibitor) alone. 
Patients were randomly assigned to receive 150 mg of VERZENIO orally, twice daily, plus tamoxifen or an aromatase 
inhibitor, or tamoxifen or an aromatase inhibitor, for two years or until discontinuation criteria were met. The median 
duration of VERZENIO treatment was 24 months.

The most frequently reported (≥5%) Grade 3 or 4 adverse reactions were neutropenia, leukopenia, diarrhea, and 
lymphopenia.

Fatal adverse reactions occurred in 0.8% of patients who received VERZENIO plus endocrine therapy (tamoxifen or 
an aromatase inhibitor), including: cardiac failure (0.1%), cardiac arrest, myocardial infarction, ventricular fibrillation, 
cerebral hemorrhage, cerebrovascular accident, pneumonitis, hypoxia, diarrhea and mesenteric artery thrombosis 
(0.03% each).

Permanent VERZENIO treatment discontinuation due to an adverse reaction was reported in 19% of patients receiving 
VERZENIO, plus tamoxifen or an aromatase inhibitor. Of the patients receiving tamoxifen or an aromatase inhibitor, 
1% permanently discontinued due to an adverse reaction. The most common adverse reactions leading to VERZENIO 
discontinuations were diarrhea (5%), fatigue (2%), and neutropenia (0.9%).

Dose interruption of VERZENIO due to an adverse reaction occurred in 62% of patients receiving VERZENIO plus 
tamoxifen or aromatase inhibitors. Adverse reactions leading to VERZENIO dose interruptions in ≥5% of patients were 
diarrhea (20%), neutropenia (16%), leukopenia (7%), and fatigue (5%).

Dose reductions of VERZENIO due to an adverse reaction occurred in 44% of patients receiving VERZENIO plus 
endocrine therapy (tamoxifen or an aromatase inhibitor). Adverse reactions leading to VERZENIO dose reductions in 
≥5% were diarrhea (17%), neutropenia (8%), and fatigue (5%).

The most common adverse reactions reported (≥20%) in the VERZENIO, plus tamoxifen or an aromatase inhibitor, arm 
and ≥2% higher than the tamoxifen or an aromatase inhibitor arm were: diarrhea, infections, neutropenia, fatigue, 
leukopenia, nausea, anemia, and headache. Adverse reactions are shown in Table 1 and laboratory abnormalities are 
shown in Table 2.

Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase  
Inhibitor [with a Difference between Arms of ≥2%] in monarchE

VERZENIO Plus 
Tamoxifen or an 

Aromatase Inhibitor
N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Gradesa

%
Grade 3

%
Grade 4

%
All Gradesb

%
Grade 3

%
Grade 4

%
Gastrointestinal Disorders

Diarrhea 84 8 0 9 0.2 0
Nausea 30 0.5 0 9 <0.1 0
Vomiting 18 0.5 0 4.6 0.1 0
Stomatitisc 14 0.1 0 5 0 0

Infections and Infestations
Infectionsd 51 4.9 0.6 39 2.7 0.1

General Disorders and Administration Site Conditions
Fatiguee 41 2.9 0 18 0.1 0

Nervous System Disorders
Headache 20 0.3 0 15 0.2 0
Dizziness 11 0.1 0 7 <0.1 0

Metabolism and Nutrition Disorders
Decreased appetite 12 0.6 0 2.4 <0.1 0
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VERZENIO Plus 
Tamoxifen or an 

Aromatase Inhibitor
N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Gradesa

%
Grade 3

%
Grade 4

%
All Gradesb

%
Grade 3

%
Grade 4

%
Skin and Subcutaneous Tissue Disorders

Rashf 11 0.4 0 4.5 0 0
Alopecia 11 0 0 2.7 0 0

a Includes the following fatal adverse reactions: diarrhea (n=1), and infections (n=4)
b Includes the following fatal adverse reactions: infections (n=5)
c Includes mouth ulceration, mucosal inflammation, oropharyngeal pain, stomatitis.
d  Includes all reported preferred terms that are part of the Infections and Infestations system organ class. Most 

common infections (>5%) include upper respiratory tract infection, urinary tract infection, and nasopharyngitis.
e  Includes asthenia, fatigue.
f  Includes exfoliative rash, mucocutaneous rash, rash, rash erythematous, rash follicular, rash generalized, rash 

macular, rash maculo-papular, rash maculovesicular, rash morbilliform, rash papular, rash papulosquamous, rash 
pruritic, rash vesicular, vulvovaginal rash.

Clinically relevant adverse reactions in <10% of patients who received VERZENIO in combination with tamoxifen or an 
aromatase inhibitor in monarchE include:
• Pruritus-9%
• Dyspepsia-8%
•  Nail disorder-6% (includes nail bed disorder, nail bed inflammation, nail discoloration, nail disorder, nail dystrophy, 

nail pigmentation, nail ridging, nail toxicity, onychalgia, onychoclasis, onycholysis, onychomadesis)
• Lacrimation increased-6%
• Dysgeusia-5%
•  Interstitial lung disease (ILD)/pneumonitis-3% (includes pneumonitis, radiation pneumonitis, interstitial lung 

disease, pulmonary fibrosis, organizing pneumonia, radiation fibrosis – lung, lung opacity, sarcoidosis)
•  Venous thromboembolic events (VTEs)-3% (includes catheter site thrombosis, cerebral venous thrombosis, 

deep vein thrombosis, device related thrombosis, embolism, hepatic vein thrombosis, jugular vein occlusion, 
jugular vein thrombosis, ovarian vein thrombosis, portal vein thrombosis, pulmonary embolism, subclavian vein 
thrombosis, venous thrombosis limb)

Table 2: Laboratory Abnormalities (≥10%) in Patients Receiving VERZENIO Plus Tamoxifen or an 
Aromatase Inhibitor [with a Difference between Arms of ≥2%] in monarchE

VERZENIO
Plus Tamoxifen or an 
Aromatase Inhibitor

N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Grades

%
Grade 3

%
Grade 4

%
All Grades

%
Grade 3

%
Grade 4

%
Creatinine increased 99 0.5 0 91 <0.1 0
White blood cell decreased 89 19 <0.1 28 1.1 0
Neutrophil count decreased 84 18 0.7 23 1.6 0.3
Anemia 68 1.0 0 17 0.1 0
Lymphocyte count decreased 59 13 0.2 24 2.4 0.1
Platelet count decreased 37 0.7 0.2 10 0.1 0.1
Alanine aminotransferase increased 37 2.5 <0.1 24 1.2 0
Aspartate aminotransferase increased 31 1.5 <0.1 18 0.9 0
Hypokalemia 11 1.2 0.1 3.8 0.1 0.1

DRUG INTERACTIONS

Effect of Other Drugs on VERZENIO

CYP3A Inhibitors
Strong and moderate CYP3A4 inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically 
meaningful extent and may lead to increased toxicity.

Ketoconazole
Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of abemaciclib by up to 16-fold.

Other Strong CYP3A Inhibitors
In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the VERZENIO dose 
to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have 
had a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the VERZENIO dose to 50 mg 
twice daily with concomitant use of strong CYP3A inhibitors. If a patient taking VERZENIO discontinues a strong CYP3A 
inhibitor, increase the VERZENIO dose (after 3-5 half-lives of the inhibitor) to the dose that was used before starting the 
inhibitor. Patients should avoid grapefruit products.

Moderate CYP3A Inhibitors
With concomitant use of moderate CYP3A inhibitors, monitor for adverse reactions and consider reducing the 
VERZENIO dose in 50 mg decrements, if necessary.

Strong and Moderate CYP3A Inducers
Coadministration of strong or moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its 
active metabolites and may lead to reduced activity. Avoid concomitant use of strong or moderate CYP3A inducers and 
consider alternative agents.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary
Based on findings in animals and its mechanism of action, VERZENIO can cause fetal harm when administered to a 
pregnant woman. There are no available human data informing the drug-associated risk. Advise pregnant women 
of the potential risk to a fetus. In animal reproduction studies, administration of abemaciclib during organogenesis 
was teratogenic and caused decreased fetal weight at maternal exposures that were similar to human clinical 
exposure based on AUC at the maximum recommended human dose (see Data). Advise pregnant women of the 
potential risk to a fetus.

The background risk of major birth defects and miscarriage for the indicated population is unknown. However, the 
background risk in the U.S. general population of major birth defects is 2 to 4% and of miscarriage is 15 to 20% of 
clinically recognized pregnancies.

Data

Animal Data
In an embryo-fetal development study, pregnant rats received oral doses of abemaciclib up to 15 mg/kg/day during 
the period of organogenesis. Doses ≥4 mg/kg/day caused decreased fetal body weights and increased incidence of 
cardiovascular and skeletal malformations and variations. These findings included absent innominate artery and aortic 
arch, malpositioned subclavian artery, unossified sternebra, bipartite ossification of thoracic centrum, and rudimentary 
or nodulated ribs. At 4 mg/kg/day in rats, the maternal systemic exposures were approximately equal to the human 
exposure (AUC) at the recommended dose.

Lactation

Risk Summary
There are no data on the presence of abemaciclib in human milk, or its effects on the breastfed child or on milk 
production. Because of the potential for serious adverse reactions in breastfed infants from VERZENIO, advise lactating 
women not to breastfeed during VERZENIO treatment and for 3 weeks after the last dose.

Females and Males of Reproductive Potential

Based on animal studies, VERZENIO can cause fetal harm when administered to a pregnant woman.

Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating treatment with VERZENIO.

Contraception

Females
Advise females of reproductive potential to use effective contraception during VERZENIO treatment and for 3 weeks 
after the last dose.

Infertility

Males
Based on findings in animals, VERZENIO may impair fertility in males of reproductive potential.

Pediatric Use

The safety and effectiveness of VERZENIO have not been established in pediatric patients.

Geriatric Use

Of the 2791 VERZENIO-treated patients in monarchE, 15% were 65 years of age or older and 2.7% were 75 years of 
age or older.

Of the 900 patients who received VERZENIO in MONARCH 1, MONARCH 2, and MONARCH 3, 38% were 65 years of age 
or older and 10% were 75 years of age or older. The most common adverse reactions (≥5%) Grade 3 or 4 in patients 
≥65 years of age across MONARCH 1, 2, and 3 were: neutropenia, diarrhea, fatigue, nausea, dehydration, leukopenia, 
anemia, infections, and ALT increased.

No overall differences in safety or effectiveness of VERZENIO were observed between these patients and younger 
patients.

Renal Impairment

No dosage adjustment is required for patients with mild or moderate renal impairment (CLcr ≥30-89 mL/min, 
estimated by Cockcroft-Gault [C-G]). The pharmacokinetics of abemaciclib in patients with severe renal impairment 
(CLcr <30 mL/min, C-G), end stage renal disease, or in patients on dialysis is unknown.

Hepatic Impairment
No dosage adjustments are necessary in patients with mild or moderate hepatic impairment (Child-Pugh A or B).

Reduce the dosing frequency when administering VERZENIO to patients with severe hepatic impairment (Child-Pugh C). 

Additional information can be found at www.verzenio.com

AL HCP BS_MonE 12OCT2021

Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase 
Inhibitor [with a Difference between Arms of ≥2%] in monarchE (Cont.)

PP-AL-US-2961_EBC_Multi-Pg_JA_Ki-67_Updates_M6FR_Targeted Oncology.indd   7 25/02/22   3:41 PM
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ViPOR
As monotherapies, BTK inhibitors are often 
unable to induce deep responses. However, 
with triplets there is often continuous or 
maintenance therapy. The combination of 
venetoclax, ibrutinib (Imbruvica), predni-
sone, obinutuzumab (Gazyva), and lenalido-
mide (Revlimid)—or the ViPOR regimen—may 
potentially be an effective option without 
signifi cant tumor lysis syndrome.2

“ViPOR is a novel combination targeted 
therapy regimen that simultaneously hits 
multiple key survival pathways utilized by 
B-cell lymphomas for growth and survival,”
said Christopher Melani, MD, assistant 
research physician of the Lymphoid Malignan-
cies Branch at the Center for Cancer Research, 
National Cancer Institute, in an interview 
with Targeted Therapies in Oncology™.

A phase 1/2 study was designed to test the 
effi cacy of this combination. Phase 1 was a 
3 + 3 dose-fi nding study whereas phase 2 
was a dose-expansion study. At the time of 
data cutoff, 11 patients were enrolled and 
treated. Nine of these patients were treated 
in the relapsed/refractory dose-fi nding por-
tion, whereas 2 patients were untreated in 
the dose-expansion study.

The median age of patients included in the 
study was 71 (range, 57-79) and 64% were 
male. Among patients, 18% were considered 
low risk, 64% were intermediate risk, and 
18% were high risk. Stage IV disease was 
seen in 91% of patients and bone marrow 
involvement was seen in 73%. Extranodal 
disease was documented in 82% of patients. 
The median prior number of therapies in the 
relapsed/refractory population was 3 (range, 
1-4). Also, 44% of patients received a prior 
BTK inhibitor and 11% had received prior chi-
meric antigen receptor (CAR) T-cell therapy. 
Moreover, 78% of patients were refractory to 
their last therapy. No patients received prior 
venetoclax or lenalidomide.2

Of the 11 patients enrolled, 10 were evalu-
able for response. The ORR was 100%, with a 
CR rate of 80%. All 8 patients who completed 
therapy achieved CR, 4 of which occurred 
post BTK inhibitors. Six of those patients 
were refractory and 1 was post CAR T-cell 
therapy. DOR was not reached, with 90% 
of responses ongoing, ranging from 0.3 to 
14.5 months at data cutoff. Median PFS and 
OS were not reached. No dose-limiting toxic-
ities were recorded.

“The most common toxicity was hematologic,
neutropenia, thrombocytopenia, anemia, but 
grade 3 or higher toxicities were actually 
very uncommon and occurred in under 20% 

of cycles,” Melani said. “About 10% or less of 
patients actually required dose reductions or 
dose delays on therapy.”

When BTK Therapy Fails
Research presented at ASH this year also 
addressed what to do if patients fail BTK inhib-
itors. Such patients tend to have a poor prog-
nosis. Glofi tamab is a T-cell–engaging CD20/
CD3 bispecifi c antibody. Glofi tamab monother-
apy may help to improve outcomes for patients 
whose disease progresses after BTK inhibitors.3

“Glofi tamab, being a bispecifi c antibody, in 
essence, has 2 binding epitopes. It’ll bind to 
CD20, which is on the malignant B cell, and 
also bind to CD3, which is on the patient’s 
T cell. And in that aspect, it brings it into close 
proximity with the hope of activating the 
T cell and causing a clonal T-cell expansion 
or to allow the patient’s own immune sys-
tem, their T cells in this instance, to attack 
and kill off the tumor cells. Again, in this 
way, it’s almost like an off-the-shelf CAR T 
product without the need for manufacturing. 
So, by using the patient’s immune system, 
ideally we can avoid some of the toxicities 
we see with some other mechanisms or 
treatments that we typically use for this 

patient population,” said Tycel Jovelle Phil-
lips, MD, a clinical associate professor at 
University of Michigan Health, in an inter-
view with Targeted Therapies in Oncology™.

A phase 1/2 trial (NCT03075696) 
tested glofi tamab at several dose 
levels. At the time of data cutoff, 
29 patients had received glofi tamab. The 
median age of patients was 69 (range, 41-84) 
and 83% of patients had Ann Arbor stage 
III-IV. The median prior lines of therapy was 
3 (range, 1-6). Also, 69% received prior BTK 
inhibitor therapy and 14% had prior lenalid-
omide therapy. Over half—52%—were refrac-
tory to their fi rst line of therapy. The median 
time since last therapy was 1.7 months.

In patients evaluated for effi cacy (n  = 21),
the ORR was 81%, with a complete met-
abolic response rate of 66.7% (TABLE3). 
Similar responses were seen in patients 
who had received prior BTK inhibitors and 
those who had not. At a median follow-up 
of 2.4 months, 85.7% of patients with CR 
remained in remission.

Cytokine release syndrome (CRS) was 
the most common adverse event, occurring 
in 58.6% of patients. All incidents were 
grade 1 or 2, except for 1 incident of grade 4 
CRS. Infusion-related reactions occurred in 
24.1% of patients.

“A lot of these patients don’t have access to 
readily accessible treatment options post BTK 
inhibitors. A lot of these patients can’t get to 
a CAR T center or they don’t want to neces-
sarily separate from their families—they don’t 
have a lot of great options and will succumb 
to the disease,” said Phillips. “So, the post 
BTK relapsed/refractory MCL patient [group] 
is still a patient [group] that has a very high 
need for new and novel treatments and even 
more treatments that can actually be given in 
the community and don’t necessarily require 
being treated at a select center.” TT
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TARGETED ONCOLOGY TM VIDEO

Real-World MCL Management 
Diff ers From Clinical Trials

Peter Martin, MD, Weill Cornell Medicine, 
discusses questions asked in regard to 
patient populations in a real-world study of 
treatment patterns and outcomes of mantle 
cell lymphoma (MCL). Martin reviewed 
data from Flatiron Health collected from 
community-based practices. Treatment 
options, patient outcomes, and the role 
of autologous stem cell transplantation in 
younger patients were explored.
View more at targetedonc.com/
link/1631
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THE USE OF next-generation sequencing 
(NGS) to screen patients with advanced-stage 
lung cancers has opened a new world of treat-

ment options and has undoubtedly contributed to the 
recent, continued decline in lung cancer death rates.1

Quite simply, NGS provides oncologists with 
accurate  information in a cost-effective manner, 
thereby affording treatment options we would not 
otherwise have. Because NGS is a deeper dive into 
DNA, oncologists can identify more targets for 
treatment than more limited panels can. 

Targeted therapies in general are associated with 
better overall patient outcomes compared with che-
motherapy. Moreover, new targets that don’t have an 
FDA-approved drug available, but might be included 
in clinical trials, are being identifi ed. By relying 
solely on a limited panel that gives us only FDA-
approved targets, we could miss the opportunity for 
a clinical trial that a patient might be able to access.

Consider RET mutations, which by all accounts 
are present in 1% to 2% of all patients with lung can-
cer. At the Fox Chase Cancer Center, we identifi ed 
2 or 3 patients with these alterations. When a study 
opened at an academic institution close to us, we 
were able to refer those patients to this institution. 
That clinical trial led to the approval of the drug 
selpercatinib (Retevmo), which is now the standard 
of care for patients with that alteration.

At Fox Chase, we conduct many clinical trials—
some with targets that are not FDA approved at this 
time. However, after our NGS panel underwent a 
comprehensive overhaul 3 years ago, most targets 
can be identifi ed within our panel.

When a target is found using NGS, there can be 

up to 8 or 9 FDA-approved drugs that go with those 
specifi c targets. In looking at the data, I fi nd that 
patients who are treated up front with a targeted 
therapy experience better outcomes. These drugs 
are easier to take because most are oral agents—and 
the adverse events are easier to tolerate compared 
with most IV medications. Furthermore, in my 
view, clinical effi cacy seems to be optimal if the 
target is detected right at the time of initial diagno-
sis. This invites many other treatment options for 
consideration for various mutations we can defi ne.

Obtaining adequate tumor samples has always 
been a little more diffi cult with lung cancers because 
of the locations of the tumors. A larger tissue sample 
than we are used to obtaining is generally required, 
and traditionally, a minimal amount of tissue would 
allow a pathologist to determine the presence of lung 
cancer, and that would be the end of the investiga-
tion. Now, we need a core level biopsy to determine 
the exact subtype of lung cancer; we want the molec-
ular data NGS provides. For this reason, an adequate 
sample is required to perform a DNA isolation and 
conduct appropriate sequencing, which is why the 
use of “liquid biopsy” has become more popular. 
Essentially, with 2 tubes of blood drawn in an offi ce, 
we can detect almost all of the alterations that we 
need to formulate a treatment plan. 

Our Success Story
At Fox Chase Cancer Center, we have found great 
success using NGS. For example, in 2019 we 
announced that our researchers found a fusion 
gene signature in primary tracheobronchial ade-
noid cystic carcinoma, a rare lung tumor.2
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This study is the fi rst time the  MYB/
MYBL1 fusion genes have been systematically 
investigated for this cancer type, as we stud-
ied 7 specimens of the carcinoma and detected
fusions of either  MYB  or  MYBL1  genes in 
all 7.3 Three cases had  MYB-NFIB, and 
3 had  MYBL1-NFIB. The remaining case 
showed a rare  MYBL1-RAD51B  fusion, 
which had never been reported in tracheo-
bronchial adenoid cystic carcinoma. These 
fi ndings suggest that rearrangement involv-
ing MYB or MYBL1 is a hallmark of tracheo-
bronchial adenoid cystic carcinoma.

This fi nding could also be used as a diag-
nostic tool and can be used for potential 
targeted therapy. NGS RNA sequencing is a 
powerful approach for identifying transloca-
tion/rearrangement of solid tumors or hema-
tological malignancies. The targeted RNA 
fusion panel used in this study consists of 
507 well-known cancer-related fusion genes, 
which covers 7690 exotic regions that are 
targeted with a total of 21,283 probes.

This targeted RNA fusion NGS panel is in 
its development stage for clinical use and will 
be provided for clinicians soon. In the clinical 
setting, we perform a separate RNA fusion 
panel, which covers roughly 500 genes—
assuring us that we’re not missing rare 
fusions. In my practice over the past few 
months, I’ve begun offering a liquid biopsy 
at the time of initial diagnosis in addition to 
the tumor-based NGS and RNA fusion test-
ing to broaden the results I can get.

Caveats With Using NGS
Although NGS is a necessity in driving prog-
ress in treating lung cancer, its sustainabil-
ity will depend on implementing thorough 
informatics and infrastructure that can 
support the integration of genomic results 
into electronic medical records.4

We have also learned that in some instances,
when patients are evaluated solely with an 
NGS panel, certain targets could be missed 
because these are not necessarily genetic 
mutations but fusions, or translocations, that 
require a different diagnostic technique. 
Therefore, the concept of using RNA to 
fi nd some of these targets has become very 
appealing. Many academic institutions now 
do a separate RNA fusion panel, and there’s 
at least 1 commercial entity that performs 
an RNA analysis and a DNA analysis and 
reports the fi ndings of each. 

The simple act of an oncologist declaring a 
desire to perform NGS has signifi cant down-
stream and upstream implications. Whoever 
is obtaining the tissue needs to obtain more 

at the potential risk of complications for the 
patient. The pathologist must be made aware, 
so tissue is conserved, and then there’s this 
issue of chain of custody: Who orders the 
molecular tests? If we wait until the oncol-
ogist sees the patient, that could be 2 or 
3 weeks from the biopsy.

Another layer of complexity was added 
with the introduction of liquid biopsy,  
essentially, drawing a couple of tubes of 
blood and sending it for the same NGS 
sequencing based on DNA of the tumor 
that’s shed into the bloodstream that can be 
detected and sequenced. 

The advantage of a liquid biopsy is that 
results are obtained quickly—in 7 to 10 days
on average—whereas for tissue, under the 
optimal conditions, it can take up to 2 and a 
half weeks. Of course, conditions are rarely 
optimal; moreover, some of our colleagues 
have published results indicating that a liq-
uid panel and a tumor panel can be comple-
mentary; the false negatives and positives 
in both tests can be offset if performed 
at the same time.

Make no mistake: These are also relatively 
expensive tests. Oncologists must be aware 
that these tests have limits. A completely 
negative liquid biopsy test does not mean a 
patient doesn’t have a mutation—it just could 
mean that it was not detected. Therefore, 

performing a complementary tumor biopsy 
allows the physician to be as close to 100% 
comfortable as can be that there are no new 
mutations found.

It is worth noting that although academic 
centers like Fox Chase have committed to 
establishing molecular laboratories stocked 
with the proper equipment and staffed by 
experienced personnel, not all private prac-
tices have access to such facilities, which are 
expensive to set up and maintain. Commer-
cial entities exist to perform NGS for practices
that don’t have ready access to molecular 
testing in house; those businesses remain 
current on the literature and provide the req-
uisite expertise to interpret patient reports.

Deciding on the Right Treatment
To be clear, the right treatment for non-
squamous NSCLC in the advanced stage is 
to perform molecular testing and to offer 
appropriate treatment based on this testing.

If the molecular testing doesn’t reveal 
anything we can act upon right now, there is 
a different pathway for the treatment of that 
patient. We can only trigger that pathway 
once we know for sure there are no action-
able genetic alterations that can be treated. 

In short, the clinical implications of NGS 
are signifi cant. Toxicity management, qual-
ity of life, and overall, better survival rates 
based on data from retrospective studies. 
The advantages of performing molecular 
testing are well established in the literature; 
it is important to perform NGS, and data are 
solid in supporting the correlation between 
good clinical outcomes for patients who 
receive the right drugs. TT
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TARGETED ONCOLOGY TM VIDEO

VISION Trial Shows Favorable 
Tolerability of Tepotinib in 
NSCLC

Mark A. Socinski, MD, AdventHealth 
Cancer Institute, discusses the safety profi le 
of tepotinib (Tepmetko) in the VISION trial 
(NCT02864992) of patients with advanced 
non–small cell lung cancer with MET exon 14 
skipping mutations. The objective response 
rate was 45.2% (95% CI, 36.0%-53.6%).
View more at targetedonc.com/
link/1643
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TRADITIONALLY, ONCOLOGISTS 
WILL use immune checkpoint inhib-
itors (ICIs) until disease progression 

or toxicity occurs, but it is not known if 
prolonged use leads to longer survival times. 
Findings from a retrospective study that eval-
uated ICI use for 2 years in 96 patients with 
non–small cell lung cancer (NSCLC) demon-
strated that at 12 months, progression-free 
survival (PFS) and overall survival (OS) 
rates were 81.1% and 96.4%, respectively,

with an objective response rate (ORR) of 
85.4%. According to the investigators, this 
suggests that a signifi cantly high proportion 
of patients who completed 2 years of ICI 
treatment experienced long-term PFS.

Within this subgroup, 6.3% of patients had 
a complete response (CR), 79.2% of patients 
had a partial response (PR), and 14.6% 
of patients had stable disease (SD). After 
discontinuation, the PFS and OS rates at 
12 months were 83.7% and 97.4%, respectively.
For patients with SD, the CR and PR rates 
were 63.0% and 90.0%, respectively.

Patients Who Discontinued ICIs 
Without Disease Progression
Median OS was not reached, and the estimated
OS at 12 months from discontinuation of ICI 
therapy was 96.4%, reported Kim et al.1 In 
43 patients who discontinued ICI therapy

without disease progression, 90.7% of patients 
experienced a response. In this subgroup, the 
median treatment response was 10.5 months, 
and the median follow-up duration was 
21.2 months. Investigators reported a CR in 
2 patients (4.7%), a PR in 37 patients (86.0%), 
and SD in 4 patients (9.3%) (TABLE).1

A total of 139 patients with advanced 
NSCLC were evaluated in South 
Korea. In the 96 patients who received 
ICI therapy for 2 years, the median
age was 65 years (range 38-87), 90% had an 
ECOG performance status of 0 or 1, 65 patients 
(67.7%) had NSCLC, 27 patients (28.1%) had 
brain metastasis, and 97.9% of patients had 
high PD-L1 expression (defi ned as ≥50%). 

Lines of therapy were administered as 
follows: 10 patients received ICIs in the 
front-line setting, 61 patients received ICIs 
in the second-line setting, and 25 patients 

The Journal of Targeted Therapies™ (JTT) 
has curated studies of interest from 
oncology publications to share with readers 
of Targeted Therapies in Oncology.

TA B L E . T R E AT M E N T  D U R AT I O N  A N D  O U TC O M E S  P E R  B E S T  R E S P O N S E  I N  PAT I E N T S  W H O  D I S C O N T I N U E D  I C I S  F O R  R E A S O N S 
OT H E R  T H A N  D I S E A S E  P R O G R E S S I O N 1

BEST OBJECTIVE 
RESPONSE

NUMBER OF PATIENTS, % 
(N = 43)

NUMBER OF PATIENTS 
DIAGNOSED WITH PD, % 

(N = 43)

FOLLOW-UP TIME FROM 
ICI INITIATION, MEDIAN 

(RANGE), MONTHS
TIME ON ICIS, MEDIAN 

(RANGE), MONTHS

FOLLOW-UP TIME 
AFTER DISCONTINUING 
ICIS, MEDIAN (RANGE), 

MONTHS

All 43 (100) 10 (23.3) 21.2 (7.9-41.3) 10.5 (5.5-22.2) 7.2 (0-32.1)

CR 2 (4.7) 0 (0.0) 36.5 (31.6-41.3) 14.0 (12.0-16.1) 22.4 (19.6-25.3)

PR 37 (86.0) 8 (21.6) 21.2 (7.9-40.2) 10.0 (5.5-22.2) 6.6 (0.-32.1)

SD 4 (9.3) 2 (50.0) 22.5 (17.6-28.9) 18.3 (6.2-21.7) 6.5 (1.1-12.9)

CR, complete response; ICIs, immune checkpoint inhibitors; PD, progressive disease; PR, partial response; SD, stable disease.

Patients With NSCLC Who Complete 
2 Years of ICI Treatment 
Experience Long-term PFS
B y  T o n y  B e r b e r a b e ,  M P H
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received ICIs as a later line of therapy. Sixty-
one patients received pembrolizumab (Key-
truda), 29 received nivolumab (Opdivo), 
4 received atezolizumab (Tecentriq), 1 received 
quavonlimab (MK-1308), and 1 was treated 
with pembrolizumab and quavonlimab.

Among patients who were treated for more 
than 6 months (n = 43) and stopped ICI treat-
ment without disease progression, the median 
PFS and OS were not reached, wrote the inves-
tigators. At 12 months after ICI discontinuation, 
the PFS and OS rates were 71.0% and 90.7%, 
respectively, suggesting that once patients 
achieved a durable response at more than 
6 months, a substantial amount of them experi-
enced long-term PFS despite discontinuing ICIs.

According to a subgroup analysis, risk of 
disease progression after 2 years of treat-
ment on ICIs was associated with ORR. Medi-
an PFS was signifi cantly longer for CR and 
PR than SD (P = .044). These fi ndings were 
similar in a cohort of patients who discontin-
ued treatment without disease progression, 
in which median OS was signifi cantly longer 
for CR and PR than SD (P = .019). In addi-
tion, patients who were treated for less than 
12 months had signifi cantly shorter PFS (26.3 
months; 95% CI, 20.9-31.7) than those treated 
for more than 12 months (PFS, 38.1 months; 
95% CI, 33.9-42.3; P = .011). The investigators 
suggest that patients who have received more 
than 1 year of treatment, are responsive to 
ICIs, and have only experienced mild adverse 
events (AEs) should continue therapy.

The investigators pointed out a number of 
limitations associated with the study. First, 
it is retrospective in nature and a small sam-
ple size, which can lead to bias. Second, only 
Asian patients with NSCLC were analyzed, 
which limits the study’s generalizability due 
to differences in molecular profi les and clin-
ical features between Western and Eastern 
patients with NSCLC.

Nonetheless, the investigators concluded 
that a signifi cant proportion of patients who 
complete 2 years of ICI treatment experience 
long-term PFS. Further, a durable response 
was observed in patients treated with ICIs for 
only 6 months who did not have disease pro-
gression. The fi ndings, noted investigators, 
have implications for long-term survival. TT

R E F E R E N C E

1. Kim H, Kim DW, Kim M, et al. Long-term outcomes in patients with 

advanced and/or metastatic non-small cell lung cancer who complet-

ed 2 years of immune checkpoint inhibitors or achieved a durable 

response after discontinuation without disease progression: multi-

center, real-world data (KCSG LU20-11). Cancer. 2022;128(4):778-

787. doi:10.1002/cncr.33984

PAN-IMMUNE-INFLAMMATION 
VALUE (PIV), which is an infl amma-
tion-based biomarker that measures 

neutrophils, platelets, monocytes, and lym-
phocyte counts, may have a prognostic role 
in determining progression-free survival 
(PFS) and overall survival (OS) in patients 
with ALK-positive non–small cell lung cancer 
(NSCLC), according to a study published in 
Translational Oncology.1

Investigators determined that the 1-year PFS 
was 63.5% and the 5-year OS rate was 55.1%. 
They noted that patients with a higher PIV, 
neutrophil-to-lymphocyte ratio (NLR), plate-
let-to-lymphocyte ratio (PLR), and systemic 
immune-infl ammation index (SII) had a worse 
PFS, according to univariate analysis. Only 
the PIV was determined to be an independent 
prognostic factor, according to multivariate 
analysis (HR, 2.90; 95% CI, 1.79-4.70; P < .001).

Patients at the Sun Yat-Sen University 
Cancer Center in Guangzhou, China, with 
ALK-positive NSCLC, who were initially 
treated with ALK tyrosine kinase inhibitors 
(TKIs; n = 264), were evaluated. To be eligible 
for the trial, patients had to have histologi-
cally or cytologically confi rmed unresect-
able, locally advanced, or metastatic NSCLC, 
an ALK rearrangement that was detected by 
fl uorescence in situ hybridization or Ventana
immunohistochemistry, received oral ALK 

TKIs in the fi rst line, and pretreatment 
absolute counts of peripheral blood neutro-
phils, monocytes, platelets, and lympho-
cytes. Baseline characteristics such as age, 
gender, smoking history, histology, cancer 
stage, and number of metastatic sites were 
collected. Statistical analysis of PFS was 
calculated from the date of initial treatment 
to the date of disease progression or patient 
death from any cause. PFS and OS were esti-
mated using Kaplan-Meier, and comparisons 
were carried out using the log-rank test. 

Ninety-four patients were determined to be 
evaluable. A breakdown of fi rst-line treatment 
showed most patients received crizotinib 
(89.4%; Xalkori), alectinib (10.6%; Alecensa), 
or ceritinib (1.0%; Zykadia). The median base-
line PIV was 364 (range, 55.2-6840.4). The 
median baseline readings for NLR, PLR, and 
SII were 3 (range, 0.8-10.8), 158 (range, 22.8-
652.5), and 842 (158.0-4997.0), respectively.

Patients with high PIV had more than 
1 site of metastasis compared with low PIV 
(P = .038). No signifi cant differences between 
low and high PIV were observed when strati-
fi ed by sex, smoking status, histology, cancer 
stage, or fi rst-line ALK TKI regimen.

The prognostic value of different systemic 
infl ammation markers has been reported in 
patients with NSCLC, especially in the EGFR-

In� ammation-Based Biomarker 
Has a Prognostic Role 
in ALK+ NSCLC
B y  T o n y  B e r b e r a b e ,  M P H
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In the phase 3 RESPONSE* trial, Jakafi  demonstrated superior results† vs BAT‡

(25/110) of patients receiving Jakafi achieved Hct control and ≥35% spleen volume 
reduction at week 32 vs <1% (1/112) of patients receiving BAT (P < 0.0001)11§23%

Composite Primary Endpoint

aPatients with data at both baseline (value >0) and week 32 were included in this analysis. Negative values indicate a reduction in the 
severity of symptoms.12

For adults with polycythemia vera (PV) who have had an inadequate response to or are intolerant of hydroxyurea (HU)

rheumatoid arthritis, a condition for which Jakafi is not indicated. Consider 
the benefits and risks for the individual patient prior to initiating or continuing 
therapy with Jakafi particularly in patients who are current or past smokers 
and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps 
to take if they occur

•  Another JAK-inhibitor has increased the risk of thrombosis, including deep venous 
thrombosis (DVT), pulmonary embolism (PE), and arterial thrombosis (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a condition 
for which Jakafi is not indicated. In patients with myelofibrosis (MF) and 
polycythemia vera (PV) treated with Jakafi in clinical trials, the rates of 
thromboembolic events were similar in Jakafi and control treated patients. Patients 
with symptoms of thrombosis should be promptly evaluated and treated 
appropriately

•  Another JAK-inhibitor has increased the risk of lymphoma and other malignancies 
excluding NMSC (compared to those treated with TNF blockers) in patients with 
rheumatoid arthritis, a condition for which Jakafi is not indicated. Patients who are 
current or past smokers are at additional increased risk. Consider the benefits and 
risks for the individual patient prior to initiating or continuing therapy with Jakafi, 
particularly in patients with a known secondary malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who 
are current or past smokers

•  In myelofibrosis and polycythemia vera, the most common nonhematologic 
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, and 
diarrhea. In acute graft-versus-host disease, the most common nonhematologic 
adverse reactions (incidence >50%) were infections (pathogen not specified) 
and edema. In chronic graft-versus-host disease, the most common

nonhematologic adverse reactions (incidence ≥20%) were infections (pathogen 
not specified) and viral infections

•  Avoid concomitant use with fluconazole doses greater than 200 mg. Dose 
modifications may be required when administering Jakafi with fluconazole 
doses of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients with 
renal or hepatic impairment. Patients should be closely monitored and the 
dose titrated based on safety and efficacy

•  Use of Jakafi during pregnancy is not recommended and should only be used if 
the potential benefit justifies the potential risk to the fetus. Women taking 
Jakafi should not breastfeed during treatment and for 2 weeks after the final 
dose

Please see Brief Summary of Full Prescribing Information for Jakafi on the 
following pages. To learn more about Jakafi, visit HCP.Jakafi.com
References: 1. Barosi G, et al. Br J Haematol. 2010;148(6):961-963. 2. Parasuraman 
S, et al. Exp Hematol Oncol. 2016;5:3. 3. Mascarenhas J. Clin Lymphoma Myeloma 
Leuk. 2016;16 Suppl:S124-S129. 4. Rumi E, et al. Blood. 2017;129(6):680-692. 
5. Michiels JJ, et al. World J Hematol. 2013;2(3):71-88. 6. Michiels JJ. World J Crit 
Care Med. 2015;4(3):230-239. 7. Marchioli R, et al. N Engl J Med. 2013;368(1):22-33. 
8. Barbui T, et al. Blood. 2015;126(4):560-561. 9. Emanuel RM, et al. J Clin Oncol. 
2012;30(33):4098-4103. 10. Verstovsek S, et al. Cancer. 2014;120(4):513-520. 
11. Jakafi Prescribing Information. Wilmington, DE: Incyte Corporation. 12. Vannucchi 
AM, et al. N Engl J Med. 2015;372(5):426-435. 13. Kiladjian J-J, et al. Lancet 
Haematol. 2020;7(3):e226-e237. 14. Kiladjian J-J, et al. Lancet Haematol. 
2020;7(Suppl):1-18. 15. Data on file. Incyte Corporation. Wilmington, DE. 

Indications and Usage
Jakafi is indicated for treatment of polycythemia vera (PV) in adults who have 
had an inadequate response to or are intolerant of hydroxyurea.
Important Safety Information
•  Treatment with Jakafi® (ruxolitinib) can cause thrombocytopenia, anemia and 

neutropenia, which are each dose-related effects. Perform a pre-treatment 
complete blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are 
stabilized, and then as clinically indicated

•  Manage thrombocytopenia by reducing the dose or temporarily interrupting 
Jakafi. Platelet transfusions may be necessary

•  Patients developing anemia may require blood transfusions and/or dose 
modifications of Jakafi

•  Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by 
withholding Jakafi until recovery

•  Serious bacterial, mycobacterial, fungal and viral infections have occurred. 
Delay starting Jakafi until active serious infections have resolved. Observe 
patients receiving Jakafi for signs and symptoms of infection and manage 
promptly. Use active surveillance and prophylactic antibiotics according to 
clinical guidelines

•  Tuberculosis (TB) infection has been reported. Observe patients taking Jakafi for 
signs and symptoms of active TB and manage promptly. Prior to initiating Jakafi, 
evaluate patients for TB risk factors and test those at higher risk for latent infection. 
Consult a physician with expertise in the treatment of TB before starting Jakafi in 
patients with evidence of active or latent TB. Continuation of Jakafi during 
treatment of active TB should be based on the overall risk-benefit determination

•  Progressive multifocal leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate

•  Advise patients about early signs and symptoms of herpes zoster and to seek 
early treatment

•  Increases in hepatitis B viral load with or without associated elevations in 
alanine aminotransferase and aspartate aminotransferase have been 
reported in patients with chronic hepatitis B virus (HBV) infections. Monitor 
and treat patients with chronic HBV infection according to clinical guidelines

•  When discontinuing Jakafi, myeloproliferative neoplasm-related symptoms may 
return within one week. After discontinuation, some patients with myelofibrosis 
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ 
failure. If any of these occur after discontinuation or while tapering Jakafi, 
evaluate and treat any intercurrent illness and consider restarting or increasing 
the dose of Jakafi. Instruct patients not to interrupt or discontinue Jakafi without 
consulting their physician. When discontinuing or interrupting Jakafi for reasons 
other than thrombocytopenia or neutropenia, consider gradual tapering rather 
than abrupt discontinuation 

•  Non-melanoma skin cancers (NMSC) including basal cell, squamous cell, and 
Merkel cell carcinoma have occurred. Perform periodic skin examinations

•  Treatment with Jakafi has been associated with increases in total 
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess 
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat 
according to clinical guidelines for the management of hyperlipidemia

•  Another JAK-inhibitor has increased the risk of major adverse cardiovascular 
events (MACE), including cardiovascular death, myocardial infarction, and 
stroke (compared to those treated with tumor TNF blockers) in patients with Jakafi and the Jakafi logo are registered trademarks of Incyte. 
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  RESPONSE was an open-label trial and, therefore, not designed to evaluate differences in symptoms11

  Patient-reported outcomes were assessed using the MPN-SAF symptom diary. The MPN-SAF diary was administered daily 
in an electronic diary format to score 14 disease-related symptoms on a scale of 0 (absent) to 10 (worst possible). At baseline, 
median TSS was 23.4 (range, 0-106) in the group receiving Jakafi and 33.3 (range, 0-118) in the group receiving BAT.12,15

Exploratory Endpoint

To achieve the Hct control endpoint, patients could not become eligible for phlebotomy between weeks 8 and 32. Phlebotomy eligibility was defined as Hct >45% 
that is ≥3 percentage points higher than baseline or Hct >48% (lower value)11,12

(66/110) of patients receiving Jakafi achieved Hct control at week 32 vs 19% (21/112) of patients receiving BAT1160%
Individual Component of the Primary Endpoint 

  Analysis was conducted in week 32 Hct control 
responders, beginning at week 3213

  Progression events for the evaluation of 
duration of absence of phlebotomy eligibility 
included fi rst of 2 consecutive Hct assessments 
that confi rms phlebotomy eligibility, death, or 
development of MF or acute leukemia15

Reprinted from The Lancet Haematology, 7(3), Kiladjian J-J, Zachee P, 
Hino M, Long-term efficacy and safety of ruxolitinib versus best available 
therapy in polycythaemia vera (RESPONSE): 5-year follow up of a phase 
3 study, e226-e237, Copyright 2020, with permission from Elsevier.
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Cytokine 
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Hyperviscosity 
Symptoms

Splenomegaly 
Symptoms

Tiredness
Itching

Muscle Ache

Sweating While Awake

Night Sweats

Concentration Problems

Headache

Dizziness

Vision Problems

Ringing in Ears

Numbness or Tingling

in Hands or Feet

Skin Redness

Early Satiety

Abdominal Discomfort

Median Percent Change in Symptom Score From Baseline to Week 3212a

  At week 32, 49% (36/74) of patients receiving Jakafi and 
5% (4/81) of patients receiving BAT had at least a 50% 
reduction in the 14-item MPN-SAF TSS12

  Patients receiving Jakafi had reductions in all symptom 
clusters reported, whereas patients receiving BAT had 
an increase in scores of many symptoms12

From The New England Journal of Medicine, Vannucchi AM, Kiladjian JJ, 
Griesshammer M, et al, Ruxolitinib versus Standard Therapy for the Treatment of 
Polycythemia Vera, 372(5), 426-435. Copyright © 2015 Massachusetts Medical 
Society. Reprinted with permission from Massachusetts Medical Society.
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Probability of Maintaining Hct Controla at 5 Years in RESPONSE Trial13,14

aAbsence of phlebotomy eligibility73%
Kaplan-Meier Estimate: Durability of Hct Control at 5 Years

(95% CI, 0.60-0.83)

In a subset of patients, these characteristics may 
indicate advanced PV despite treatment with HU 
at the maximum tolerated dose and phlebotomy.1,7-10

Hct
≥45% 

WBC count 
>11 × 109/L

Disease-related 
SYMPTOMS

or

Intervene with Jakafi  in your appropriate patients with advanced PV
INTERVENEJAKAFI.COM

BAT, best available therapy; Hct, hematocrit; MPN-SAF, Myeloproliferative Neoplasm Symptom Assessment Form; TSS, Total Symptom Score; WBC, white blood cell. 
*The RESPONSE (Randomized study of Efficacy and Safety in POlycythemia vera with JAK iNhibitor ruxolitinib verSus bEst available care) trial was a randomized, open-label, active-controlled phase 
3 trial comparing Jakafi with BAT in 222 patients with PV. Patients enrolled in the study had been diagnosed with PV for at least 24 weeks, had an inadequate response to or were intolerant of HU, 
required phlebotomy for Hct control, and exhibited splenomegaly. All patients were required to demonstrate Hct control between 40% and 45% prior to randomization. After week 32, patients were 
able to cross over to Jakafi treatment.11,12

†The composite primary endpoint was defined as Hct control without phlebotomy eligibility and a ≥35% spleen volume reduction as measured by CT or MRI. To achieve the Hct control endpoint, patients 
could not become eligible for phlebotomy between weeks 8 and 32. Phlebotomy eligibility was defined as Hct >45% that is ≥3 percentage points higher than baseline or Hct >48% (lower value).11,12

‡BAT included HU (60%), interferon/pegylated interferon (12%), anagrelide (7%), pipobroman (2%), lenalidomide/thalidomide (5%), and observation (15%).11

§Jakafi 95% CI, 0.15-0.32; BAT 95% CI, 0.00-0.05.11

INTERVENE WITH JAKAFI IN YOUR PATIENTS WITH ADVANCED PV

In a subset of patients, these characteristics may 
indicate advanced PV despite treatment with HU 
at the maximum tolerated dose and phlebotomy.1,7-10

PV is a hematologic malignancy that can 
become advanced in a subset of patients1-6
PV is a hematologic malignancy that can 
become advanced in a subset of patients

EVERY DAY COUNTS.
JAKAFI CAN HELP.



In the phase 3 RESPONSE* trial, Jakafi  demonstrated superior results† vs BAT‡

(25/110) of patients receiving Jakafi achieved Hct control and ≥35% spleen volume 
reduction at week 32 vs <1% (1/112) of patients receiving BAT (P < 0.0001)11§23%

Composite Primary Endpoint

aPatients with data at both baseline (value >0) and week 32 were included in this analysis. Negative values indicate a reduction in the 
severity of symptoms.12

For adults with polycythemia vera (PV) who have had an inadequate response to or are intolerant of hydroxyurea (HU)

rheumatoid arthritis, a condition for which Jakafi is not indicated. Consider 
the benefits and risks for the individual patient prior to initiating or continuing 
therapy with Jakafi particularly in patients who are current or past smokers 
and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps 
to take if they occur

•  Another JAK-inhibitor has increased the risk of thrombosis, including deep venous 
thrombosis (DVT), pulmonary embolism (PE), and arterial thrombosis (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a condition 
for which Jakafi is not indicated. In patients with myelofibrosis (MF) and 
polycythemia vera (PV) treated with Jakafi in clinical trials, the rates of 
thromboembolic events were similar in Jakafi and control treated patients. Patients 
with symptoms of thrombosis should be promptly evaluated and treated 
appropriately

•  Another JAK-inhibitor has increased the risk of lymphoma and other malignancies 
excluding NMSC (compared to those treated with TNF blockers) in patients with 
rheumatoid arthritis, a condition for which Jakafi is not indicated. Patients who are 
current or past smokers are at additional increased risk. Consider the benefits and 
risks for the individual patient prior to initiating or continuing therapy with Jakafi, 
particularly in patients with a known secondary malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who 
are current or past smokers

•  In myelofibrosis and polycythemia vera, the most common nonhematologic 
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, and 
diarrhea. In acute graft-versus-host disease, the most common nonhematologic 
adverse reactions (incidence >50%) were infections (pathogen not specified) 
and edema. In chronic graft-versus-host disease, the most common

nonhematologic adverse reactions (incidence ≥20%) were infections (pathogen 
not specified) and viral infections

•  Avoid concomitant use with fluconazole doses greater than 200 mg. Dose 
modifications may be required when administering Jakafi with fluconazole 
doses of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients with 
renal or hepatic impairment. Patients should be closely monitored and the 
dose titrated based on safety and efficacy

•  Use of Jakafi during pregnancy is not recommended and should only be used if 
the potential benefit justifies the potential risk to the fetus. Women taking 
Jakafi should not breastfeed during treatment and for 2 weeks after the final 
dose

Please see Brief Summary of Full Prescribing Information for Jakafi on the 
following pages. To learn more about Jakafi, visit HCP.Jakafi.com
References: 1. Barosi G, et al. Br J Haematol. 2010;148(6):961-963. 2. Parasuraman 
S, et al. Exp Hematol Oncol. 2016;5:3. 3. Mascarenhas J. Clin Lymphoma Myeloma 
Leuk. 2016;16 Suppl:S124-S129. 4. Rumi E, et al. Blood. 2017;129(6):680-692. 
5. Michiels JJ, et al. World J Hematol. 2013;2(3):71-88. 6. Michiels JJ. World J Crit 
Care Med. 2015;4(3):230-239. 7. Marchioli R, et al. N Engl J Med. 2013;368(1):22-33. 
8. Barbui T, et al. Blood. 2015;126(4):560-561. 9. Emanuel RM, et al. J Clin Oncol. 
2012;30(33):4098-4103. 10. Verstovsek S, et al. Cancer. 2014;120(4):513-520. 
11. Jakafi Prescribing Information. Wilmington, DE: Incyte Corporation. 12. Vannucchi 
AM, et al. N Engl J Med. 2015;372(5):426-435. 13. Kiladjian J-J, et al. Lancet 
Haematol. 2020;7(3):e226-e237. 14. Kiladjian J-J, et al. Lancet Haematol. 
2020;7(Suppl):1-18. 15. Data on file. Incyte Corporation. Wilmington, DE. 

Indications and Usage
Jakafi is indicated for treatment of polycythemia vera (PV) in adults who have 
had an inadequate response to or are intolerant of hydroxyurea.
Important Safety Information
•  Treatment with Jakafi® (ruxolitinib) can cause thrombocytopenia, anemia and 

neutropenia, which are each dose-related effects. Perform a pre-treatment 
complete blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are 
stabilized, and then as clinically indicated

•  Manage thrombocytopenia by reducing the dose or temporarily interrupting 
Jakafi. Platelet transfusions may be necessary

•  Patients developing anemia may require blood transfusions and/or dose 
modifications of Jakafi

•  Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by 
withholding Jakafi until recovery

•  Serious bacterial, mycobacterial, fungal and viral infections have occurred. 
Delay starting Jakafi until active serious infections have resolved. Observe 
patients receiving Jakafi for signs and symptoms of infection and manage 
promptly. Use active surveillance and prophylactic antibiotics according to 
clinical guidelines

•  Tuberculosis (TB) infection has been reported. Observe patients taking Jakafi for 
signs and symptoms of active TB and manage promptly. Prior to initiating Jakafi, 
evaluate patients for TB risk factors and test those at higher risk for latent infection. 
Consult a physician with expertise in the treatment of TB before starting Jakafi in 
patients with evidence of active or latent TB. Continuation of Jakafi during 
treatment of active TB should be based on the overall risk-benefit determination

•  Progressive multifocal leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate

•  Advise patients about early signs and symptoms of herpes zoster and to seek 
early treatment

•  Increases in hepatitis B viral load with or without associated elevations in 
alanine aminotransferase and aspartate aminotransferase have been 
reported in patients with chronic hepatitis B virus (HBV) infections. Monitor 
and treat patients with chronic HBV infection according to clinical guidelines

•  When discontinuing Jakafi, myeloproliferative neoplasm-related symptoms may 
return within one week. After discontinuation, some patients with myelofibrosis 
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ 
failure. If any of these occur after discontinuation or while tapering Jakafi, 
evaluate and treat any intercurrent illness and consider restarting or increasing 
the dose of Jakafi. Instruct patients not to interrupt or discontinue Jakafi without 
consulting their physician. When discontinuing or interrupting Jakafi for reasons 
other than thrombocytopenia or neutropenia, consider gradual tapering rather 
than abrupt discontinuation 

•  Non-melanoma skin cancers (NMSC) including basal cell, squamous cell, and 
Merkel cell carcinoma have occurred. Perform periodic skin examinations

•  Treatment with Jakafi has been associated with increases in total 
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess 
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat 
according to clinical guidelines for the management of hyperlipidemia

•  Another JAK-inhibitor has increased the risk of major adverse cardiovascular 
events (MACE), including cardiovascular death, myocardial infarction, and 
stroke (compared to those treated with tumor TNF blockers) in patients with Jakafi and the Jakafi logo are registered trademarks of Incyte. 
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  RESPONSE was an open-label trial and, therefore, not designed to evaluate differences in symptoms11

  Patient-reported outcomes were assessed using the MPN-SAF symptom diary. The MPN-SAF diary was administered daily 
in an electronic diary format to score 14 disease-related symptoms on a scale of 0 (absent) to 10 (worst possible). At baseline, 
median TSS was 23.4 (range, 0-106) in the group receiving Jakafi and 33.3 (range, 0-118) in the group receiving BAT.12,15

Exploratory Endpoint

To achieve the Hct control endpoint, patients could not become eligible for phlebotomy between weeks 8 and 32. Phlebotomy eligibility was defined as Hct >45% 
that is ≥3 percentage points higher than baseline or Hct >48% (lower value)11,12

(66/110) of patients receiving Jakafi achieved Hct control at week 32 vs 19% (21/112) of patients receiving BAT1160%
Individual Component of the Primary Endpoint 

  Analysis was conducted in week 32 Hct control 
responders, beginning at week 3213

  Progression events for the evaluation of 
duration of absence of phlebotomy eligibility 
included fi rst of 2 consecutive Hct assessments 
that confi rms phlebotomy eligibility, death, or 
development of MF or acute leukemia15

Reprinted from The Lancet Haematology, 7(3), Kiladjian J-J, Zachee P, 
Hino M, Long-term efficacy and safety of ruxolitinib versus best available 
therapy in polycythaemia vera (RESPONSE): 5-year follow up of a phase 
3 study, e226-e237, Copyright 2020, with permission from Elsevier.
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Median Percent Change in Symptom Score From Baseline to Week 3212a

  At week 32, 49% (36/74) of patients receiving Jakafi and 
5% (4/81) of patients receiving BAT had at least a 50% 
reduction in the 14-item MPN-SAF TSS12

  Patients receiving Jakafi had reductions in all symptom 
clusters reported, whereas patients receiving BAT had 
an increase in scores of many symptoms12

From The New England Journal of Medicine, Vannucchi AM, Kiladjian JJ, 
Griesshammer M, et al, Ruxolitinib versus Standard Therapy for the Treatment of 
Polycythemia Vera, 372(5), 426-435. Copyright © 2015 Massachusetts Medical 
Society. Reprinted with permission from Massachusetts Medical Society.
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No. of responders/events/censor: 66/16/50

Duration of Response, wk

+ Censoring times
– Jakafi

No. at risk
Events
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Probability of Maintaining Hct Controla at 5 Years in RESPONSE Trial13,14

aAbsence of phlebotomy eligibility73%
Kaplan-Meier Estimate: Durability of Hct Control at 5 Years

(95% CI, 0.60-0.83)

In a subset of patients, these characteristics may 
indicate advanced PV despite treatment with HU 
at the maximum tolerated dose and phlebotomy.1,7-10

Hct
≥45% 

WBC count 
>11 × 109/L

Disease-related 
SYMPTOMS

or

Intervene with Jakafi  in your appropriate patients with advanced PV
INTERVENEJAKAFI.COM

BAT, best available therapy; Hct, hematocrit; MPN-SAF, Myeloproliferative Neoplasm Symptom Assessment Form; TSS, Total Symptom Score; WBC, white blood cell. 
*The RESPONSE (Randomized study of Efficacy and Safety in POlycythemia vera with JAK iNhibitor ruxolitinib verSus bEst available care) trial was a randomized, open-label, active-controlled phase 
3 trial comparing Jakafi with BAT in 222 patients with PV. Patients enrolled in the study had been diagnosed with PV for at least 24 weeks, had an inadequate response to or were intolerant of HU, 
required phlebotomy for Hct control, and exhibited splenomegaly. All patients were required to demonstrate Hct control between 40% and 45% prior to randomization. After week 32, patients were 
able to cross over to Jakafi treatment.11,12

†The composite primary endpoint was defined as Hct control without phlebotomy eligibility and a ≥35% spleen volume reduction as measured by CT or MRI. To achieve the Hct control endpoint, patients 
could not become eligible for phlebotomy between weeks 8 and 32. Phlebotomy eligibility was defined as Hct >45% that is ≥3 percentage points higher than baseline or Hct >48% (lower value).11,12

‡BAT included HU (60%), interferon/pegylated interferon (12%), anagrelide (7%), pipobroman (2%), lenalidomide/thalidomide (5%), and observation (15%).11

§Jakafi 95% CI, 0.15-0.32; BAT 95% CI, 0.00-0.05.11

INTERVENE WITH JAKAFI IN YOUR PATIENTS WITH ADVANCED PV

In a subset of patients, these characteristics may 
indicate advanced PV despite treatment with HU 
at the maximum tolerated dose and phlebotomy.1,7-10

PV is a hematologic malignancy that can 
become advanced in a subset of patients1-6
PV is a hematologic malignancy that can 
become advanced in a subset of patients

EVERY DAY COUNTS.
JAKAFI CAN HELP.



BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 

BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 



BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 

BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 
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DRUG INTERACTIONS Fluconazole Concomitant use 
of Jaka� with �uconazole increases ruxolitinib exposure 
[see Clinical Pharmacology (12.3) in Full Prescribing 
Information], which may increase the risk of exposure-
related adverse reactions. Avoid concomitant use of 
Jaka� with �uconazole doses of greater than 200 mg 
daily. Reduce the Jaka� dosage when used concomitantly 
with �uconazole doses of less than or equal to 200 mg 
[see Dosage and Administration (2.5) in Full Prescribing 
Information]. Strong CYP3A4 Inhibitors Concomitant 
use of Jaka� with strong CYP3A4 inhibitors increases 
ruxolitinib exposure [see Clinical Pharmacology (12.3) in 
Full Prescribing Information], which may increase the risk 
of exposure-related adverse reactions. Reduce the Jaka� 
dosage when used concomitantly with strong CYP3A4 
inhibitors except in patients with aGVHD or cGVHD 
[see Dosage and Administration (2.5) in Full Prescribing 
Information]. Strong CYP3A4 Inducers Concomitant use 
of Jaka� with strong CYP3A4 inducers may decrease 
ruxolitinib exposure [see Clinical Pharmacology (12.3) in 
Full Prescribing Information], which may reduce ef�cacy 
of Jaka�. Monitor patients frequently and adjust the 
Jaka� dose based on safety and ef�cacy [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 
USE IN SPECIFIC POPULATIONS Pregnancy: Risk 
Summary When pregnant rats and rabbits were 
administered ruxolitinib during the period of 
organogenesis adverse developmental outcomes 
occurred at doses associated with maternal toxicity 
(see Data). There are no studies with the use of Jaka� 
in pregnant women to inform drug-associated risks. The 
background risk of major birth defects and miscarriage 
for the indicated populations is unknown. Adverse 
outcomes in pregnancy occur regardless of the health 
of the mother or the use of medications. The background 
risk in the U.S. general population of major birth defects 
is 2% to 4% and miscarriage is 15% to 20% of clinically 
recognized pregnancies. Data: Animal Data Ruxolitinib 
was administered orally to pregnant rats or rabbits during 
the period of organogenesis, at doses of 15, 30 or 
60 mg/kg/day in rats and 10, 30 or 60 mg/kg/day in 
rabbits. There were no treatment-related malformations. 
Adverse developmental outcomes, such as decreases of 
approximately 9% in fetal weights were noted in rats at 
the highest and maternally toxic dose of 60 mg/kg/day. 
This dose results in an exposure (AUC) that is 
approximately 2 times the clinical exposure at the 
maximum recommended dose of 25 mg twice daily. 
In rabbits, lower fetal weights of approximately 8% 
and increased late resorptions were noted at the highest 
and maternally toxic dose of 60 mg/kg/day. This dose 
is approximately 7% the clinical exposure at the 
maximum recommended dose. In a pre- and post-natal 
development study in rats, pregnant animals were dosed 
with ruxolitinib from implantation through lactation at 
doses up to 30 mg/kg/day. There were no drug-related 
adverse �ndings in pups for fertility indices or for 
maternal or embryofetal survival, growth and 
development parameters at the highest dose evaluated 
(34% the clinical exposure at the maximum 
recommended dose of 25 mg twice daily). Lactation: 
Risk Summary No data are available regarding the 
presence of ruxolitinib in human milk, the effects on 
the breast fed child, or the effects on milk production. 
Ruxolitinib and/or its metabolites were present in the milk 
of lactating rats (see Data). Because many drugs are 
present in human milk and because of the potential for 
thrombocytopenia and anemia shown for Jaka� in human 
studies, discontinue breastfeeding during treatment with 
Jaka� and for two weeks after the �nal dose. Data:
Animal Data Lactating rats were administered a single 
dose of [14C]-labeled ruxolitinib (30 mg/kg) on postnatal 
Day 10, after which plasma and milk samples were 
collected for up to 24 hours. The AUC for total 
radioactivity in milk was approximately 13-fold the 
maternal plasma AUC. Additional analysis showed the 
presence of ruxolitinib and several of its metabolites in 
milk, all at levels higher than those in maternal plasma. 
Pediatric Use The safety and effectiveness of Jaka� for 
treatment of myelo�brosis or polycythemia vera in 
pediatric patients have not been established. The safety 
and effectiveness of Jaka� for treatment of 

steroid-refractory aGVHD has been established for 
treatment of children 12 years and older. Use of Jaka� 
in pediatric patients with steroid-refractory aGVHD 
is supported by evidence from adequate and 
well-controlled trials of Jaka� in adults [see Clinical 
Studies (14.3) in Full Prescribing Information] and 
additional pharmacokinetic and safety data in pediatric 
patients. The safety and effectiveness of Jaka� for 
treatment of steroid-refractory aGVHD has not been 
established in pediatric patients younger than 12 years 
old. The safety and effectiveness of Jaka� for treatment 
of cGVHD after failure of one or two lines of systemic 
therapy has been established for treatment of children 
12 years and older. Use of Jaka� in pediatric patients 
with cGVHD after failure of one or two lines of systemic 
therapy is supported by evidence from adequate and 
well-controlled trials of Jaka� in adults and adolescents 
[see Clinical Studies (14.3, 14.4) in Full Prescribing 
Information] and additional pharmacokinetic and safety 
data in pediatric patients. The safety and effectiveness of 
Jaka� for treatment of cGVHD has not been established in 
pediatric patients younger than 12 years old. Jaka� was 
evaluated in a single-arm, dose-escalation study 
(NCT01164163) in 27 pediatric patients with relapsed or 
refractory solid tumors (Cohort A) and 20 with leukemias or 
myeloproliferative neoplasms (Cohort B). The patients had 
a median age of 14 years (range, 2 to 21 years) and 
included 18 children (age 2 to < 12 years), and 14 
adolescents (age 12 to < 17 years). The dose levels tested 
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day 
cycles with up to 6 patients per dose group. Overall, 38 
(81%) patients were treated with no more than a single 
cycle of Jaka�, while 3, 1, 2, and 3 patients received 2, 3, 4, 
and 5 or more cycles, respectively. A protocol-de�ned 
maximal tolerated dose was not observed, but since few 
patients were treated for multiple cycles, tolerability with 
continued use was not assessed adequately to establish a 
recommended Phase 2 dose higher than the recommended 
dose for adults. The safety pro�le in children was similar 
to that seen in adults. Juvenile Animal Toxicity Data
Administration of ruxolitinib to juvenile rats resulted in 
effects on growth and bone measures. When administered 
starting at postnatal day 7 (the equivalent of a human 
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of 
fractures occurred at doses ≥ 30 mg/kg/day, and effects 
on body weight and other bone measures [e.g., bone 
mineral content, peripheral quantitative computed 
tomography, and x-ray analysis] occurred at doses 
≥ 5 mg/kg/day. When administered starting at postnatal 
day 21 (the equivalent of a human 2-3 years of age) at 
doses of 5 to 60 mg/kg/day, effects on body weight and 
bone occurred at doses ≥ 15 mg/kg/day, which were 
considered adverse at 60 mg/kg/day. Males were more 
severely affected than females in all age groups, and 
effects were generally more severe when administration 
was initiated earlier in the postnatal period. These 
�ndings were observed at exposures that are at least 
27% the clinical exposure at the maximum recommended 
dose of 25 mg twice daily. Geriatric Use Of the total 
number of patients with MF in clinical studies with Jaka�, 
52% were 65 years and older, while 15% were 75 years 
and older. No overall differences in safety or effectiveness 
of Jaka� were observed between these patients and 
younger patients. Clinical studies of Jaka� in patients 
with aGVHD did not include suf�cient numbers of subjects 
age 65 and over to determine whether they respond 
differently from younger subjects. Of the total number of 
patients with cGVHD treated with Jaka� in clinical trials, 
11% were 65 years and older. No overall differences in 
safety or effectiveness of Jaka� were observed between 
these patients and younger patients. Renal Impairment
Total exposure of ruxolitinib and its active metabolites 
increased with moderate (CLcr 30 to 59 mL/min) and 
severe (CLcr 15 to 29 mL/min) renal impairment, and 
ESRD (CLcr less than 15 mL/min) on dialysis [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 
Modify Jaka� dosage as recommended [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Hepatic Impairment Exposure of ruxolitinib increased 
with mild (Child-Pugh A), moderate (Child-Pugh B) and 
severe (Child-Pugh C) hepatic impairment [see Clinical 
Pharmacology (12.3) in full Prescribing Information]. 

Reduce Jaka� dosage as recommended in patients with 
MF or PV with hepatic impairment [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Reduce Jaka� dosage as recommended for patients with 
Stage 4 liver aGVHD. Monitor blood counts more 
frequently for toxicity and modify the Jaka� dosage for 
adverse reactions if they occur for patients with Score 3 
liver cGVHD [see Dosage and Administration (2.6) and 
Clinical Pharmacology (12.3) in full Prescribing 
Information]. OVERDOSAGE There is no known antidote 
for overdoses with Jaka�. Single doses up to 200 mg 
have been given with acceptable acute tolerability. Higher 
than recommended repeat doses are associated with 
increased myelosuppression including leukopenia, 
anemia and thrombocytopenia. Appropriate supportive 
treatment should be given. Hemodialysis is not expected 
to enhance the elimination of Jakafi.



mutated population. However, few studies 
have analyzed the prognostic value of the 
peripheral infl ammatory blood markers in 
patients with ALK-positive NSCLC receiving 
ALK TKIs as fi rst-line treatment.

Eff ect of Parameters on PFS
Median follow-up time for PFS was 
47.0 months (interquartile range, 38.5-55.5), 
and a total of 73 tumor progression events 
were observed. One-year and 3-year PFS 
rates were 63.5% and 24.1%, respectively. 
PFS favored low PIV at 25.7 months (95% CI, 
16.4-34.9) compared with 10.3 months for 
high PIV (95% CI, 8.0-12.6; P < .001).

Patients with lower PLR had a median PFS 
of 21.3 months (95% CI, 14.4-28.1) vs those 
with a high PLR, who had a median PFS of 
13.0 months (95% CI, 10.1-15.9; P = .004). In 
patients with low SII, the median PFS was 
25.7 months (95% CI, 18.6-32.7) vs 10.9 
months for high SII (95% CI, 8.0-13.9; P < .001).

When all variables were analyzed using 
multivariate analysis, only a higher PIV 
(HR, 2.9; 95% Cl, 1.79-4.70; P < .001), liver 
metastases (HR, 3.60; 95% Cl, 2.01-6.44; 
P < .001), and brain metastases (HR, 1.68; 
95% Cl, 1.01-2.78; P = .045) were determined 
to be independent prognostic factors for 
poor median PFS. 

Eff ect of Parameters on OS
Investigators reported 32 deaths during 
the follow-up period, and the median OS 
was not reached. Three-year and 5-year OS 
rates were 70.4% and 55.1%, respectively. 
Median OS was not reached for patients 
with low PIV compared with 38.7 months 
(95% CI, 28.2-49.2; P < .001) for high PIV. In 
addition, lower NLR, PLR, and SII were also 
associated with longer median OS (P = .006; 
P = .008; and P = .001, respectively). 

Poor median OS was associated with 
number of metastatic sites, liver metastasis, 
PIV, NLR, PLR, and SII, according to uni-
variate analysis. Higher PIV (HR, 4.70; 95% 
CI, 2.00-11.02; P < .001) and liver metastasis 
(HR, 5.16; 95% CI, 2.42-11.01; P < .001) were 
independently associated with survival out-
comes, according to multivariate analysis.

Giovanni Fucà et al, fi rst demonstrated that 
PIV was a strong predictor of survival outcomes 
with better performance in patients with col-
orectal cancer who were treated with fi rst-line 
therapy.2 Another study found that high PIV 
did not show a statistically signifi cant and 
independent association with worse PFS but 
was independently associated with worse OS in 

patients with HER2-positive advanced breast 
cancer patients who received fi rst-line trastu-
zumab (Herceptin) and pertuzumab (Perjeta).3

The investigators noted several limitations 
with their study, including its retrospec-
tive nature with accompanying biases, its 
monocentric design and small sample size, 
and the lack of a validation group to con-
fi rm results. Notably, approximately 90% 
of patients were treated with crizotinib 
as fi rst-line therapy in the study and only 
10 patients received second-generation TKIs, 
including alectinib or ceritinib, which have 
been successfully and routinely used as 
fi rst-line therapy for  patients with advanced 
ALK-positive NSCLC. TT
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discusses an analysis of effi  cacy and adverse 
events of mobocertinib (Exkivity) in patients 
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Case-Based Peer Perspectives
I N  E N D O M E T R I A L  C A N C E R
Renowned opinion leaders provide insights on different case scenarios.

Q:
TARGETED THERAPIES IN 
ONCOLOGYTM (TTO): What are 
potential risk factors to look for in 
endometrial cancers?

A: COLEMAN: The risk factors for endo-
metrial cancer aren’t completely eluci-

dated. One of the features we recognized 
early was a connection between an 
estrogenic environment and the development 
of growth inside the uterus, ultimately turn-
ing into cancer. We noticed this because 
postmenopausal hormonal replacement was 
being utilized without a compensatory bal-
ance of progestin—this was unopposed estro-
gen therapy—and this was associated with an 
increase in the incidence of endometrial 
cancer back in the mid-1970s.

We knew there was a connection between 
this tissue on the inside of the uterus that’s 
normally responsive to hormones, and was 
part of the menstrual cycle, and the develop-
ment of the genetic mistakes that could lead 
to cancer. But the exact mechanism for how 
and why it happens in patients who don’t 
have these characteristics is still unknown. 
We know if you look at the disease from a 
molecular standpoint, there are [several] 
abnormalities. One of the more interesting 
and critical ones, now that we have drugs 
available, is the representation of the tumor 

cell to have this inability to fi x these small 
mismatches in the DNA. This MMR process 
is critical for normal cell survival and, when 
it’s mutated, altered, or disabled in any 
form, leads to a higher probability for can-
cer development.1

Q:
Please describe the relationship 
between endometrial cancer and 
Lynch syndrome.  

A: We know endometrial cancer is one of 
the index cancers associated with 

Lynch syndrome, which is also associated 
with colon cancer and others. Early on, we 
learned endometrial cancer can run in fami-
lies associated with this syndrome.2 Now we 
know this syndrome is associated with the 
imperfect productivity of the [MMR] proteins 
and genes that regulate the expression of 
those proteins. [MMR] defi ciency is a very 
important part of the evaluation of patients 
with endometrial cancer.3

This patient had molecular testing, which 
isn’t clear in terms of exactly what was done. 
But what’s most frequently done is looking 
at the expression of the proteins in the tissue 
that are oftentimes associated with [MMR]. 
Those are MLH1, MSH2, MSH6, and PMS2. 
This is now part of a routine evaluation of 
endometrial cancers, [particularly] endome-
trioid endometrial cancers, to evaluate for 
the potential of up to 30% of our endometrial 
cancers that might have an abnormality.

This is important because [approximately] 
6% of patients with endometrial cancer who 
have this will have a germline mutation, 
which would be important to rule out. As I 
mentioned, this could be associated with 
Lynch syndrome. We test for that if we fi nd 
the absence of these proteins by checking 
for promoter methylation of MLH1. If we 
rule that out, then this would be a case that 
would at least need further evaluation for a 
germline mutation that would associate with 

CASE

Initial Presentation

•  A 64-year-old postmenopausal woman 
presented with abnormal uterine 
bleeding for approximately 2 months. 
She underwent menopause at 57 years 
of age and has no known family history 
of cancer.

•  Past medical history: Body mass index 
is 32, and she has hypertension that is 
controlled with medication

•  Physical examination: Notable for 
large uterus and right lower quadrant 
abdominal tenderness on palpation

Clinical Workup

•  Endometrial biopsy: endometrioid 
adenocarcinoma, International 
Federation of Gynecology and Obstetrics 
grade 1

•  Surgery: exploratory laparotomy, total 
abdominal hysterectomy, bilateral 
salpingo-oophorectomy with bilateral 
pelvic node dissection

•  Pathology: grade 2 endometrioid 
adenocarcinoma, 18 negative pelvic 
nodes, invasive 2.1 cm of 2.3 cm 
myometrium

•  Molecular testing shows microsatellite-
stable tumor, mismatch repair (MMR) 
profi cient, and HER2-negative

Treatment

•  Postoperative radiotherapy: vaginal cuff  
brachytherapy to a dose of 21 Gy in 
3 fractions

•  14 months after completing 
radiotherapy, she presented with new 
right lower extremity edema and right 
hydroureter

•  She was then treated with carboplatin/
paclitaxel chemotherapy, which was 
well tolerated

•  Nine months later, the patient has 
disease relapse with metastases to the 
paraaortic lymph nodes and lung

•  She is now treated with lenvatinib 
(Lenvima)/pembrolizumab (Keytruda)

ROBERT L. COLEMAN, 
MD, FACOG, FACS
Chief Scientific Officer
The US Oncology Network 
The Woodlands, TX

C A S E - B A S E D  P E E R  P E R S P E C T I V E S

EN
D

O
M

ET
R

IA
L 

C
A

N
C

ER

118 Targeted Therapies in Oncology | Vol. 11 No. 4



View onl ine at  TargetedOnc.com

Lynch syndrome. But [most of] these patients 
just have an alteration in these proteins, and 
they can also be assessed by the microsatel-
lite loci by [several] tests.

With this patient, we described both 
tests. We usually do one or the other unless 
there’s concern that we’re missing the small 
fraction of patients who might have a posi-
tive hit on one vs the other. The last thing 
I’ll mention is that this patient had HER2 
testing. We look for amplifi cation. We mostly 
see this in our nonendometrioid tumors, par-
ticularly the serous subtype. But this patient 
had a shotgun approach [when taking] these 
molecular tests, which may not have been 
done routinely for a grade 1, or in this case, 
a grade 2 locally contained endometrioid 
endometrial cancer.

Q:

Considering systemic therapy 
options, what’s the rationale for 
the use of these different agents, 
and what would be a situation 
where you would strongly 
consider one of these agents?

A: [Although] this patient had a lot of very 
favorable prognostic features, and we 

hoped she would have been cured with her 
surgery and adjuvant local brachytherapy, she 
had a recurrence in a relatively short period—
just 14 months after completing her therapy. 
In this situation, we have [many] options. 
Most of the time, the presence of metastatic 
disease [suggests we] pursue the use of che-
motherapy because it’s systemically adminis-
tered, and we have studied chemotherapy in 
this disease for decades. Paclitaxel-carbopla-
tin is where we are right now as a backbone.

There are cases in which we might consider 
some alternatives, though. I’ve seen several 
patients who, like this case, present with 
[estrogen receptor]–positive, progesterone 
receptor–positive endometrial cancer who 
have low-grade tumors and may be a candi-
date for hormonal therapy. 

We’ve studied hormonal therapy mostly 
in the metastatic recurrent setting, but we 
have data for the use of hormones for endo-
crine-based therapy or endocrine-based 
therapy with other targeted therapy, such 
as a PI3 kinase pathway inhibitor or mTOR 
inhibitors, where we might be able to offer an 
alternative for patients who may be at high 
risk of chemotherapy complications or who 
decline chemotherapy. 

But in general, chemotherapy, pacli-
taxel-carboplatin, is the backbone by which 
we have based most of our treatment algo-
rithm pathways for patients with metastatic 
recurrent disease.

The treatment options for patients who 
have MSI [microsatellite instability]–high 
tumors or defi cient MMR has demonstrated 
that pembrolizumab, as a single agent, has 
activity. This led to an accelerated approval 
for that compound 4 years ago.

As we’ve looked at the treatment landscape 
for patients who have tumors that are micro-
satellite instable or defi cient MMR, the use of 
immunotherapy, such as pembrolizumab and 
dostarlimab [Jemperli], have demonstrated 
their effi cacy as single agents in that setting. 

But for [most] of the patients who have 
profi cient MMR tumors or who are microsat-
ellite stable, we have focused on the use of 
chemotherapy. However, there’s been interest 
in patients who have previously progressed 
on chemotherapy for the combination of 2 
drugs, one of which I just mentioned, and 
a second drug, a multitargeted tyrosine 
kinase inhibitor called lenvatinib, which has 
single-agent activity in patients who have 
recurrent endometrial cancer.

We were very excited to see those very 
early preliminary data in patients who have 
profi cient tumors, given the response of this 
particular combination. The fi rst study to 
demonstrate that effi cacy was KEYNOTE-146 
[NCT02501096],4 which looked at the combi-
nation of lenvatinib and pembrolizumab in 
women who had recurrent and measurable 
endometrial cancer. What was exciting about 
this trial is we had seen a response rate of 
[approximately] 40% in this population. 
This wasn’t broken down specifi cally by 
limiting eligibility to whether you’re MSI-
high or PD-L1 status, but we saw activity 
across the spectrum.

Q:
What were the implications for 
KEYNOTE-146 and what research 
followed the � ndings? 

A: What was most notable and interesting 
for most of us was we saw activity in 

patients who had microsatellite-stable 
tumors. That response rate was very encour-
aging and was the foundation for the conduct 
of KEYNOTE-775 [NCT03517449].5

Based on the KEYNOTE-146 data, it 
became important to assess how active [the 
combination] is. We knew it was active, but 
how active was it relative to what would be 
considered standard-of-care chemotherapy? 
KEYNOTE-775 was conducted to directly 
address that question. It was a large trial 
made up of both profi cient and defi cient 
MMR tumors. These patients were given 
the combination with respect to what was 
considered physician choice chemotherapy 
in this setting. 

The 2 active agents in this setting would 
have been paclitaxel or doxorubicin [Caelyx], 
and both were allowed as physician choice 
alternatives for the standard-of-care arm.

This trial was randomized 1:1 and basi-
cally confi rmed our suspicions that this was 
an active regimen. This trial was very well 
done, well conducted, and very thoughtful 
with respect to its end points. It demon-
strated effi cacy from the point of view of 
progression-free survival, essentially almost 
doubling it, with hazard ratios of 0.55 to 
0.6 across the different subgroups that 
were evaluated. 

But for the all-comer population—anybody 
walking in the door who essentially met the 
eligibility criteria—there was a profound 
effect, with a hazard ratio of 0.56. This also 
amounted to an improvement in overall 
survival, with almost the same hazard ratio 
of 0.62. These 2 factors landed this initial 
accelerated approval into a regular approval, 
which was granted on July 21, 2021.6 We’re 
very excited to have this combination avail-
able for our patients, but it begs the question: 
How far can we take it?

Q: Do you agree with the treatment 
plan for the patient in this case?

A: This patient fell into the typical algo-
rithm. She was treated with adjuvant 

radiation for her high-risk local recurrence. 
She had a distant recurrence. She was treated 
with combination chemotherapy, pacli-
taxel-carboplatin, then recurred again after a 
relatively short time. She was given lenvati-
nib and pembrolizumab, which aligns very 
well with the treatment algorithm for patients 
who have microsatellite-stable tumors. This 
would have been right along the lines of what 
we would have hoped for. Fortunately, because 
of the accelerated approval mechanism, we 
had access to this drug well before its regular 
approval in July. But this patient did fall in 
line with the treatment algorithm that we 
would have ordinarily undertaken with the 
availability of that combination.

Q:
How are the terms 
“platinumsensitive, -resistant, 
and -refractory” applied in 
patients with endometrial cancer? 

A: Most of us who take care of gynecolog-
ic patients are pretty familiar with 

what platinum-free interval is. Most of this 
has been focused on ovarian cancer, where 
we use this as a way to discriminate these 
large terms, such as platinum-sensitive, 
platinum-resistant, and platinum-refractory, 
as descriptions of patient cohorts. The 
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same isn’t as clear in endometrial cancer. We 
have noticed patients who have a “longer” 
platinum-free interval may have a higher 
likelihood to respond, but there’s no guaran-
tee that’s the case.

The performance of platinum in endo-
metrioid and the other histologies of endo-
metrial cancer can be quite variable. We 
know the genetic landscape of endometrial 
cancer can be all over the place with respect 
to copy number high and copy number low 
type tumors, those that carry microsatellite 
stability or POLE mutation, and those that 
have a serous or clear-cell phenotype. You 
can imagine the linkage between time off 
platinum and [platinum rechallenge] to plat-
inum might not be as crisp as we see with 
ovarian cancer.

We generally follow similar guidelines. If a 
patient has responded to previous platinum 
and has been away from platinum for a period—
usually 6 months; not because there’s some-
thing magical about 6 months, but that gen-
erally aligns with at least 1 assessment after 
completion of therapy where there was no 
increase in disease or recurrence—it tells us 
the response to the previous chemotherapy
has at least been durable for that period. 

We don’t have the precision from our test-
ing algorithms to be able to determine who is 
platinum sensitive or platinum resistant, but 
we’ve used those clinical parameters to at 
least consider the reintroduction of therapy.

For patients who have progressed within 
that time frame, [they] either didn’t have a 
durable response or had progression of dis-
ease in a very short time after completing 
chemotherapy, which means it was probably 
growing while they were on therapy. 

In that situation, many of my colleagues 
and I would choose some alternative, [similar 
to what] we saw in the KEYNOTE-775 trial, 
like those other alternatives for management.

Q:
How does having a tumor that is 
MSI-high or is de� cient in MMR 
affect the treatment plan?  

A: If this patient had had an MSI-high or 
defi cient MMR tumor at the very 

beginning, we would have noted that. 
I don’t think it would have changed our 
treatment today, but this patient would have 
fallen into a category of a high-intermediate 
risk type of situation. 

There are trials being developed right now 
that are looking at the potential to provide 
lasting treatment effect or even cure with the 
use of immune checkpoint inhibitors as an 
adjuvant for patients who are getting treat-
ment for this high or intermediate risk state. 
That’s moving this concept of immune-based 
therapy all the way into the adjuvant setting. 
That’s not available right now outside of the 
clinical research environment.

However, if you think about the activity of 
single-agent pembrolizumab in patients who 
have MSI-high tumors or are defi cient in 
MMR, it’s suffi ciently high enough to chal-
lenge chemotherapy. 

This drug does have FDA approval for use 
in this particular setting. So [although] we 
haven’t been able to clearly document that 
we can replace combination chemotherapy 
in that fi rst-line setting, it’s the focus of 
ongoing research. But in the patients who 
have gone through chemotherapy and are no 
longer candidates for curative intervention, 
pembrolizumab and dostarlimab are the 
immune checkpoint inhibitors approved for 
use as a single agent for treatment, which 
would be balanced against chemotherapy. 
We’re excited that we have these options 
for those patients. That’s why it’s important 
that we document the status of that tumor 
so we can potentially leverage these excit-
ing new therapies.

Q:

What are the common adverse 
events you see with the different 
systemic treatments and 
strategies you utilize in practice 
to help manage those adverse 
events?

A: Adverse events are very important to 
consider when choosing a regimen. 

Every counseling session I go through with 
a patient…we review those adverse events 
so they’re clear and known to the patient for 
their expectations. 

One of the most important reasons to do 
this, other than to provide a thorough coun-
seling for the patient, is that it allows us to 
navigate through events that might [cause 
a discontinuation of] treatment. Patients 
who are off therapy aren’t likely to benefi t. 
We try to provide the expectation for these 
[discontinuations] so it can be navigated in 
an effort to keep patients on treatment.

Most of us are very familiar with chemo-
therapy. Paclitaxel-carboplatin as a che-
motherapy regimen is a day-in and day-out 
therapy. The others we’ve used, [such as] 
doxorubicin, have been around for decades. 
Our experience with those drugs, with 
respect to the hematologic and nonhemato-
logic toxicities, are very front of mind. 

Q:
Please describe the 
considerations when treating 
patients with combination 
chemotherapy.  

A: For clinicians who haven’t treated a lot 
of patients with endometrial cancer 

with combination chemotherapy, there are 
some additional considerations. In general, 
these patients are older and [frailer]. They 
may also have comorbidities, which may 
make the routine administration of these 
drugs more challenging. Those [comorbidi-
ties must] be taken into consideration.

Also, many of our patients with endometrial
cancer have pelvic radiation. This patient 
received cuff radiation, which doesn’t 
impact the [bone] marrow much. This is one 
of those areas where breaks, dose reduc-
tions, and modifi cations may be necessary 
with chemotherapy.

With respect to the other options, lenva-
tinib and pembrolizumab both have a long 
track record within the clinical community. 
Pembrolizumab is approved in [many] differ-
ent tumors and generally has a very predict-
able adverse effect profi le. When combined 
with lenvatinib, especially at the doses 
we use—20 mg of lenvatinib and 200 mg of 
pembrolizumab—we see some toxicities are 
factors that wouldn’t be in our normal evalu-
ation of women who are on endometrial can-
cer recurrence therapies because we don’t 
use a lot of bevacizumab [Avastin] here.

Lenvatinib can cause hypertension, which 
can be diffi cult to treat at times. It’s something 
we can identify early and is one of the factors 
we’d want to educate the patient on and inter-
vene early so we can maintain the combination. 

This is an adverse effect that needs atten-
tion. And although it’s not uncommon to do 
a dose reduction in the presence of [hyper-
tension], if we have trouble getting control, 
fortunately, the frequency of patients discon-
tinuing therapy for hypertension is relatively 
modest. Our strategies for dose interruption 
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and dose reduction have been effective in 
maintaining persistence of this.

The combination of the 2 drugs leads to 
a higher rate of overall toxicities, but fortu-
nately, we didn’t necessarily see an overlap. 
But the 2 drugs given at their recommend-
ed doses defi nitely have these particular 
features, and we see general [adverse events] 
we see with therapy, such as fatigue, nausea, 
vomiting, and diarrhea, [as well as] immune 
adverse effects, such as hyperthyroidism, 
stomatitis, and rash. These types of features 
aren’t uncommon with the drug and were 
seen in the regimens as a combination as well.

Q:

Are there any other thoughts 
or studies you’d want to mention 
as far as emerging treatments 
or the future directions 
for endometrial cancer?

A: The relationship of the molecular biology 
of endometrial cancer and the opportuni-

ties based on available compounds, which con-
tinues to grow every day, is very optimistic and 
exciting. We have several trials that are focused 
largely on the combination or addition of 
immune checkpoint inhibitors to a mostly che-
motherapy backbone for patients who have 
either recurrent or primarily metastatic disease.

One of these trials, LEAP-001 
[NCT03884101],7 is [evaluating the] combina-
tion paclitaxel-carboplatin in patients with 
advanced-stage or fi rst recurrent endome-
trial cancer. Pembrolizumab and lenvatinib 
are being compared with paclitaxel and car-
boplatin. In the patients with defi cient MMR, 
we’re looking at single-agent pembrolizumab
against chemotherapy as well. 

One of the other new and exciting targets in 
endometrial cancer has been to address the 
frequent TP53 mutation we see in our copy 
number high or uterine serous type tumors. 
We’re focused on looking at compounds that 
can address that genetic fi nding.

The  SIENDO trial [NCT03555422]8 is looking 
at a nuclear export inhibitor to assess whether
we can add to chemotherapy as a mainte-
nance strategy for this cohort of patients. 
We’re excited to see this alternative to the 
immune checkpoint space.

There are [several] exciting targets in 
endometrial cancer. It’s been one of the 
most explosive new areas of evaluation in 
gynecology because of the frequency of 
alterations, particularly in the PI3 kinase 
and MAP kinase signaling pathways as 
well as the integrin pathways, that has now 
opened up a large number of new trials and 
concepts to try to provide new therapies for 
our patients with this disease.

Q: What role do PARP inhibitors play 
in endometrial cancer?  

A: A question I get frequently is whether 
the PARP drug class works in endome-

trial cancer. It’s a good question. Many of you 
who treat gynecological cancers know PARP 
inhibitors have basically revolutionized our 
approach to ovarian cancer, with the drugs 
now approved in recurrent treatment, recur-
rent maintenance after platinum, and in the 
frontline as maintenance treatment after 
index therapy. It’s completely [blanketed] 
across the landscape of ovarian cancer.

Because of the similarities we’re seeing 
with copy number high endometrial cancer, 
the question was raised about whether this 
would apply as a potential treatment alter-
native in women with endometrial cancer. 
There has been interest in looking at this, 
and certainly in [The Cancer Genome Atlas 
program] data,9 we know these tumors 
are found, although infrequently, with 
mutations in many of the genes that gov-
ern homologous recombination, including 
BRCA1, BRCA2, PALB2, RAD51C, RAD51D, 
RIF1, and BARD1. We’ve seen these cases 
appear in our endometrial cancer landscape, 
so it makes sense to consider it. 

The relationships between these muta-
tions, which are overall infrequent, and 
the loss of heterozygosity, which we also 

use in ovarian cancer, isn’t so cleanly
differentiated. Nevertheless, we have seen 
several trials evaluating the role of PARP 
inhibitors either alone or in combination in 
patients with recurrent metastatic disease 
across multiple different histologies.

We’ve seen some signal of activity, and 
there’s at least 1 trial trying to combine the 
PARP inhibitor with immune checkpoint 
inhibitors as a maintenance strategy for 
patients who have responded to chemother-
apy. This is part of an ongoing clinical trial. 
We’re excited to see this potential oppor-
tunity to evaluate another class of drug in 
patients with this particular disease, and 
hopefully we’ll rewrite the treatment land-
scape for our patients. TT
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ADD TO THE MOMENTUM
WITH DARZALEX® + Rd IN FRONTLINE 

In the treatment of newly diagnosed, transplant-ineligible multiple myeloma1:

Reach for a treatment that significantly extended
progression-free survival vs Rd alone in a clinical trial1-3

IMPORTANT SAFETY INFORMATION 
DARZALEX® AND DARZALEX FASPRO®: 
CONTRAINDICATIONS
DARZALEX® and DARZALEX FASPRO® are contraindicated in 
patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase (for DARZALEX FASPRO®), or any of the components 
of the formulations.

DARZALEX®: Infusion-Related Reactions
DARZALEX® can cause severe and/or serious infusion-related 
reactions including anaphylactic reactions. These reactions can 
be life-threatening, and fatal outcomes have been reported. In 
clinical trials (monotherapy and combination: N=2066), infusion-
related reactions occurred in 37% of patients with the Week 1 (16 
mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 6% 
with subsequent infusions. Less than 1% of patients had a Grade 
3/4 infusion-related reaction at Week 2 or subsequent infusions. 
The median time to onset was 1.5 hours (range: 0 to 73 hours). 
Nearly all reactions occurred during infusion or within 4 hours of 
completing DARZALEX®. Severe reactions have occurred, including 
bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, pulmonary edema, and ocular 
adverse reactions, including choroidal effusion, acute myopia, and 
acute angle closure glaucoma.

Signs and symptoms may include respiratory symptoms, such as 
nasal congestion, cough, throat irritation, as well as chills, vomiting, 
and nausea. Less common signs and symptoms were wheezing, 
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and 
blurred vision. 

When DARZALEX® dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 months), 
upon re-initiation of DARZALEX®, the incidence of infusion-related 
reactions was 11% for the first infusion following ASCT. Infusion-
related reactions occurring at re-initiation of DARZALEX® following 
ASCT were consistent in terms of symptoms and severity (Grade 
3 or 4: <1%) with those reported in previous studies at Week 2 or 
subsequent infusions. In EQUULEUS, patients receiving combination 
treatment (n=97) were administered the first 16 mg/kg dose at Week 
1 split over two days, ie, 8 mg/kg on Day 1 and Day 2, respectively. 
The incidence of any grade infusion-related reactions was 42%, with 
36% of patients experiencing infusion-related reactions on Day 1 of 
Week 1, 4% on Day 2 of Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and 
corticosteroids. Frequently monitor patients during the entire 
infusion. Interrupt DARZALEX® infusion for reactions of any severity 
and institute medical management as needed. Permanently 
discontinue DARZALEX® therapy if an anaphylactic reaction or
life-threatening (Grade 4) reaction occurs and institute appropriate 
emergency care. For patients with Grade 1, 2, or 3 reactions, 
reduce the infusion rate when re-starting the infusion.



IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE

To reduce the risk of delayed infusion-related reactions, administer 
oral corticosteroids to all patients following DARZALEX® infusions. 
Patients with a history of chronic obstructive pulmonary disease 
may require additional post-infusion medications to manage 
respiratory complications. Consider prescribing short- and long-
acting bronchodilators and inhaled corticosteroids for patients with 
chronic obstructive pulmonary disease.

Ocular adverse reactions, including acute myopia and narrowing 
of the anterior chamber angle due to ciliochoroidal effusions with 
potential for increased intraocular pressure or glaucoma, have 
occurred with DARZALEX® infusion. If ocular symptoms occur, 
interrupt DARZALEX® infusion and seek immediate ophthalmologic 
evaluation prior to restarting DARZALEX®.

DARZALEX FASPRO®: Hypersensitivity and Other 
Administration Reactions
Both systemic administration-related reactions, including severe 
or life-threatening reactions, and local injection-site reactions 
can occur with DARZALEX FASPRO®. Fatal reactions have been 
reported with daratumumab-containing products, including 
DARZALEX FASPRO®.

Systemic Reactions 

In a pooled safety population of 898 patients with multiple 
myeloma (N=705) or light chain (AL) amyloidosis (N=193) who 
received DARZALEX FASPRO® as monotherapy or in combination, 
9% of patients experienced a systemic administration-related

reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic administration-related 
reactions occurred in 8% of patients with the first injection, 0.3% with 
the second injection, and cumulatively 1% with subsequent injections. 
The median time to onset was 3.2 hours (range: 4 minutes to 3.5 days). 
Of the 140 systemic administration-related reactions that occurred 
in 77 patients, 121 (86%) occurred on the day of DARZALEX FASPRO®

administration. Delayed systemic administration-related reactions 
have occurred in 1% of the patients.

Severe reactions included hypoxia, dyspnea, hypertension, 
tachycardia, and ocular adverse reactions, including choroidal 
effusion, acute myopia, and acute angle closure glaucoma. Other 
signs and symptoms of systemic administration-related reactions 
may include respiratory symptoms, such as bronchospasm, nasal 
congestion, cough, throat irritation, allergic rhinitis, and wheezing, 
as well as anaphylactic reaction, pyrexia, chest pain, pruritus, chills, 
vomiting, nausea, hypotension, and blurred vision. 

Pre-medicate patients with histamine-1 receptor antagonist, 
acetaminophen, and corticosteroids. Monitor patients for systemic 
administration-related reactions, especially following the first and 
second injections. For anaphylactic reaction or life-threatening 
(Grade 4) administration-related reactions, immediately and 
permanently discontinue DARZALEX FASPRO®. Consider administering

Powerful efficacy to start the treatment journey1,4

After a median ~30 months* of follow-up, mPFS was not 
reached with DARZALEX® + Rd vs 31.9 months with Rd alone.1,4

•   70.6% of patients had not progressed with DRd vs 55.6% of 
patients in the Rd group (DRd: 95% CI, 65.0–75.4; Rd: 95% CI, 
49.5–61.3)†

     reduction in the risk of disease progression or
 death with DRd vs Rd alone (HR=0.56; 95% CI, 
0.43–0.73; P<0.0001)

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone 
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free 
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d); 
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.3

§ TEAEs are defined as any adverse event (AE) that occurs after start of the first study 
treatment through 30 days after the last study treatment; or the day prior to start of 
subsequent antimyeloma therapy, whichever is earlier; or any AE that is considered 
drug related (very likely, probably, or possibly related) regardless of the start date 
of the event; or any AE that is present at baseline but worsens in toxicity grade or is 
subsequently considered drug related by the investigator.

ll  3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does 
not account for all aspects of treatment. For intravenous daratumumab, median 
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were 
approximately 7, 4, and 3 hours, respectively.1,5 

With an ~3 to 5 minute subcutaneous injection,
DARZALEX FASPRO® can be administered substantially faster
than intravenous daratumumab1,5 II

Efficacy results in long-term follow-up2,3

At median ~5 years (56 months)‡ of follow-up, mPFS was 
not reached with DRd vs 34.4 months with Rd alone.2

•  53% of patients had not progressed after ~5 years of 
treatment with DRd vs 29% with Rd alone (DRd: 95% CI, 47–58; 
Rd: 95% CI, 23–35)†

   reduction in the risk of disease progression or death
   with DRd vs Rd alone (HR=0.53; 95% CI, 0.43–0.66)

These ~5-year analyses were not adjusted for multiplicity
and are not included in the current Prescribing Information.

MAIA Study Design: A phase 3 global, randomized, open-label 
study, compared treatment with DRd (n=368) to Rd (n=369) in 
adult patients with newly diagnosed, transplant-ineligible multiple 
myeloma. Treatment was continued until disease progression or 
unacceptable toxicity. The primary efficacy endpoint was PFS.1

Safety results in long-term follow-up
(median treatment duration of 47.5 months)2

At median ~5 years of follow-up2,3:

•   Most frequent TEAEs§ ≥30% were diarrhea, neutropenia, 
fatigue, constipation, peripheral edema, anemia, back 
pain, asthenia, nausea, bronchitis, cough, dyspnea, 
insomnia, weight decreased, peripheral sensory 
neuropathy, pneumonia, and muscle spasms

•  Grade 3/4 infections were 41% for DRd vs 29% for Rd

•  Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd
vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs 
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%), 
leukopenia (12% vs 6%), and cataract (11% vs 11%)

These ~5-year analyses are not included in the current
Prescribing Information.

44%

Demonstrated safety profile
(median treatment duration of 25.3 months)1

• The most common adverse reactions (≥20%) were upper 
respiratory infection, neutropenia, IRRs, thrombocytopenia, 
diarrhea, constipation, anemia, peripheral sensory 
neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia

•  Serious adverse reactions with a 2% greater incidence in the 
DRd arm compared with the Rd arm were pneumonia (DRd 
15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration 
(DRd 2% vs Rd <1%)

47%

See the latest data rolling out.
Visit FrontlineMomentum.com



DARZALEX® (daratumumab) injectionDARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible 

for autologous stem cell transplant and in patients with relapsed or refractory multiple myeloma who 
have received at least one prior therapy.

CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe hypersensitivity (e.g. anaphylactic 
reactions) to daratumumab or any of the components of the formulation [see Warnings and Precautions].
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions including anaphylactic reactions. 
These reactions can be life-threatening and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-related reactions occurred in 37% 
of patients with the Week 1 (16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 6% with 
subsequent infusions. Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2 or 
subsequent infusions. The median time to onset was 1.5 hours (range: 0 to 73 hours). The incidence of 
infusion modification due to reactions was 36%. Median durations of 16 mg/kg infusions for the Week 1, 
Week 2, and subsequent infusions were approximately 7, 4, and 3 hours respectively. Nearly all reactions 
occurred during infusion or within 4 hours of completing DARZALEX. Prior to the introduction of post-
infusion medication in clinical trials, infusion-related reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, pulmonary edema, and ocular adverse reactions, including choroidal effusion, 
acute myopia, and acute angle closure glaucoma. Signs and symptoms may include respiratory symptoms, 
such as nasal congestion, cough, throat irritation, as well as chills, vomiting and nausea. Less common 
signs and symptoms were wheezing, allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and 
blurred vision [see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA) for a median of 3.75 months 
(range: 2.4 to 6.9 months), upon re-initiation of DARZALEX, the incidence of infusion-related reactions was 
11% for the first infusion following ASCT. Infusion rate/dilution volume used upon re-initiation was that 
used for the last DARZALEX infusion prior to interruption for ASCT. Infusion-related reactions occurring at 
re-initiation of DARZALEX following ASCT were consistent in terms of symptoms and severity (Grade 3 or 
4:<1%) with those reported in previous studies at Week 2 or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were administered the first 16 mg/kg dose 
at Week 1 split over two days i.e. 8 mg/kg on Day 1 and Day 2, respectively. The incidence of any grade 
infusion-related reactions was 42%, with 36% of patients experiencing infusion-related reactions on Day 1 
of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent infusions. The median time to onset of a reaction 
was 1.8 hours (range: 0.1 to 5.4 hours). The incidence of infusion interruptions due to reactions was 30%. 
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for Week 1-Day 2, and 3.4 hours 
for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. Frequently monitor patients 
during the entire infusion [see Dosage and Administration (2.3) in Full Prescribing Information]. Interrupt 
DARZALEX infusion for reactions of any severity and institute medical management as needed. Permanently 
discontinue DARZALEX therapy if an anaphylactic reaction or life-threatening (Grade 4) reaction occurs 
and institute appropriate emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the infusion 
rate when re-starting the infusion [see Dosage and Administration (2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral corticosteroids to all patients 
following DARZALEX infusions [see Dosage and Administration (2.3) in Full Prescribing Information]. 
Patients with a history of chronic obstructive pulmonary disease may require additional post-infusion 
medications to manage respiratory complications. Consider prescribing short- and long-acting 
bronchodilators and inhaled corticosteroids for patients with chronic obstructive pulmonary disease [see 
Dosage and Administration (2.3) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior chamber angle due to 
ciliochoroidal effusions with potential for increased intraocular pressure or glaucoma, have occurred 
with DARZALEX infusion. If ocular symptoms occur, interrupt DARZALEX infusion and seek immediate 
ophthalmologic evaluation prior to restarting DARZALEX.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin Test 
(Indirect Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist for up to 
6 months after the last daratumumab infusion. Daratumumab bound to RBCs masks detection of antibodies 
to minor antigens in the patient’s serum [see References]. The determination of a patient’s ABO and Rh 
blood type are not impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks that 
a patient has received DARZALEX. Type and screen patients prior to starting DARZALEX [see Dosage and 
Administration (2.1) in Full Prescribing Information].
Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX until recovery of neutrophils.
Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Consider withholding DARZALEX until recovery of platelets.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both, the serum protein 
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of endogenous 
M-protein [see Drug Interactions]. This interference can impact the determination of complete response 
and of disease progression in some patients with IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when administered to a pregnant 
woman. DARZALEX may cause depletion of fetal immune cells and decreased bone density. Advise 
pregnant women of the potential risk to a fetus. Advise females with reproductive potential to use effective 
contraception during treatment with DARZALEX and for 3 months after the last dose [see Use in Specific 
Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide is contraindicated in 
pregnant women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and 
death of the unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information 
on use during pregnancy.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Infusion-related reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) in 2,459  patients with multiple 
myeloma including 2,303 patients who received DARZALEX in combination with background regimens and 
156 patients who received DARZALEX as monotherapy. In this pooled safety population, the most common 
adverse reactions (≥20%) were upper respiratory infection, neutropenia, infusion-related reactions, 
thrombocytopenia, diarrhea, constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral 
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in MAIA 

[see Clinical Studies (14.1) in Full Prescribing Information]. Adverse reactions described in Table 1 reflect 
exposure to DARZALEX for a median treatment duration of 25.3 months (range: 0.1 to 40.44 months) for 
daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 months (range: 0.03 to 40.64 months) for 
lenalidomide-dexamethasone (Rd). 
Serious adverse reactions with a 2% greater incidence in the DRd arm compared to the Rd arm were 
pneumonia (DRd 15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
Table 1: Adverse Reactions Reported in ≥10% of Patients and With at Least a 5% Greater Frequency in 

the DRd Arm in MAIA
Body System 
Adverse Reaction

DRd (N=364) Rd (N=365)
All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

Gastrointestinal disorders
Diarrhea 57 7 0 46 4 0
Constipation 41 1 <1 36 <1 0
Nausea 32 1 0 23 1 0
Vomiting 17 1 0 12 <1 0

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

Bronchitisb 29 3 0 21 1 0
Pneumoniac 26 14 1 14 7 1
Urinary tract infection 18 2 0 10 2 0

General disorders and administration site conditions
Infusion-related reactionsd 41 2 <1 0 0 0
Peripheral edemae 41 2 0 33 1 0
Fatigue 40 8 0 28 4 0
Asthenia 32 4 0 25 3 <1
Pyrexia 23 2 0 18 2 0
Chills 13 0 0 2 0 0

Musculoskeletal and connective tissue disorders
Back pain 34 3 <1 26 3 <1
Muscle spasms 29 1 0 22 1 0

Respiratory, thoracic and mediastinal disorders
Dyspneaf 32 3 <1 20 1 0
Coughg 30 <1 0 18 0 0

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

Headache 19 1 0 11 0 0
Paresthesia 16 0 0 8 0 0

Metabolism and nutrition disorders
Decreased appetite 22 1 0 15 <1 <1
Hyperglycemia 14 6 1 8 3 1
Hypocalcemia 14 1 <1 9 1 1

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, Nasopharyngitis, 

Oropharyngeal candidiasis, Pharyngitis, Respiratory syncytial virus infection, Respiratory tract 
infection, Respiratory tract infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis, 
Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper respiratory tract infection

b  Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus bronchiolitis, Tracheobronchitis
c  Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, Pneumocystis jirovecii infection, 

Pneumocystis jirovecii pneumonia, Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal, 
Pneumonia viral, Pulmonary mycosis

d  Infusion-related reaction includes terms determined by investigators to be related to infusion
e  Generalized edema, Gravitational edema, Edema, Peripheral edema, Peripheral swelling
f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension

Laboratory abnormalities worsening during treatment from baseline listed in Table 2.
Table 2: Treatment-Emergent Hematology Laboratory Abnormalities in MAIA

DRd (N=364) Rd (N=365)
All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

Leukopenia 90 30 5 82 20 4
Neutropenia 91 39 17 77 28 11
Lymphopenia 84 41 11 75 36 6
Thrombocytopenia 67 6 3 58 7 4
Anemia 47 13 0 57 24 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
Relapsed/Refractory Multiple Myeloma
Combination Treatment with Lenalidomide and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in POLLUX 
[see Clinical Studies (14.2) in Full Prescribing Information]. Adverse reactions described in Table 3 
reflect exposure to DARZALEX for a median treatment duration of 13.1 months (range: 0 to 20.7 months) 
for daratumumab-lenalidomide-dexamethasone (DRd) and of 12.3 months (range: 0.2 to 20.1 months) for 
lenalidomide-dexamethasone (Rd). 
Serious adverse reactions occurred in 49% of patients in the DRd arm compared with 42% in the Rd arm. 
Serious adverse reactions with at least a 2% greater incidence in the DRd arm compared to the Rd arm 
were pneumonia (DRd 12% vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%), influenza and 
pyrexia (DRd 3% vs Rd 1% for each).
Adverse reactions resulted in discontinuations for 7% (n=19) of patients in the DRd arm versus 8% (n=22) 
in the Rd arm.

Table 3: Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency 
in the DRd Arm in POLLUX

Adverse Reaction DRd (N=283) Rd (N=281) 
All Grades 
(%) 

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

Infections
Upper respiratory tract 
infectiona 65 6 < 1 51 4 0

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0© Janssen Biotech, Inc. 2022
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References: 1. DARZALEX® [Prescribing Information]. Horsham, PA: Janssen Biotech, 
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June 9-17, 2021. 3. Data on file. Janssen Biotech, Inc. 4. Facon T, Kumar S, Plesner T, et 
al; the MAIA Trial Investigators. Daratumumab plus lenalidomide and dexamethasone 
for untreated myeloma. N Engl J Med. 2019;380(22):2104-2115. 5. DARZALEX FASPRO®

[Prescribing Information]. Horsham, PA: Janssen Biotech, Inc.

corticosteroids and other medications after the administration of 
DARZALEX FASPRO® depending on dosing regimen and medical 
history to minimize the risk of delayed (defined as occurring the day 
after administration) systemic administration-related reactions. 

Ocular adverse reactions, including acute myopia and narrowing 
of the anterior chamber angle due to ciliochoroidal effusions 
with potential for increased intraocular pressure or glaucoma, 
have occurred with daratumumab-containing products. If ocular 
symptoms occur, interrupt DARZALEX FASPRO® and seek immediate 
ophthalmologic evaluation prior to restarting DARZALEX FASPRO®.

Local Reactions 

In this pooled safety population, injection-site reactions occurred in 
8% of patients, including Grade 2 reactions in 0.7%. The most frequent 
(>1%) injection-site reaction was injection-site erythema. These local 
reactions occurred a median of 5 minutes (range: 0 minutes to 6.5 
days) after starting administration of DARZALEX FASPRO®. Monitor for 
local reactions and consider symptomatic management.

DARZALEX® and DARZALEX FASPRO®: Neutropenia and 
Thrombocytopenia
DARZALEX® and DARZALEX FASPRO® may increase neutropenia 
and thrombocytopenia induced by background therapy. Monitor 
complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. 
Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX® or DARZALEX FASPRO® until recovery of 
neutrophils or for recovery of platelets.

In lower body weight patients receiving DARZALEX FASPRO®, higher 
rates of Grade 3-4 neutropenia were observed.

DARZALEX® and DARZALEX FASPRO®: Interference With 
Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and 
results in a positive indirect antiglobulin test (indirect Coombs test). 
Daratumumab-mediated positive indirect antiglobulin test may 
persist for up to 6 months after the last daratumumab administration.  
Daratumumab bound to RBCs masks detection of antibodies to minor 
antigens in the patient’s serum. The determination of a patient’s ABO 
and Rh blood type are not impacted. Notify blood transfusion centers 
of this interference with serological testing and inform blood banks 
that a patient has received DARZALEX® and DARZALEX FASPRO®. 
Type and screen patients prior to starting DARZALEX® and 
DARZALEX FASPRO®.

DARZALEX® and DARZALEX FASPRO®: Interference With Determination 
of Complete Response
Daratumumab is a human immunoglobulin G (IgG) kappa 
monoclonal antibody that can be detected on both the serum 
protein electrophoresis (SPE) and immunofixation (IFE) assays used for 
the clinical monitoring of endogenous M-protein. This interference 
can impact the determination of complete response and of disease 
progression in some patients with IgG kappa myeloma protein.

DARZALEX® and DARZALEX FASPRO®: Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX® and 
DARZALEX FASPRO® can cause fetal harm when administered to a 
pregnant woman. DARZALEX® and DARZALEX FASPRO® may cause 
depletion of fetal immune cells and decreased bone density. Advise 
pregnant women of the potential risk to a fetus. Advise females with
reproductive potential to use effective contraception during treatment 
with DARZALEX® or DARZALEX FASPRO® and for 3 months after the last 
dose.

The combination of DARZALEX® or DARZALEX FASPRO® with 
lenalidomide, pomalidomide, or thalidomide is contraindicated 
in pregnant women because lenalidomide, pomalidomide, and 
thalidomide may cause birth defects and death of the unborn child. 
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing 
information on use during pregnancy.

DARZALEX®: ADVERSE REACTIONS
The most frequently reported adverse reactions (incidence ≥20%) were 
upper respiratory infection, neutropenia, infusion-related reactions, 
thrombocytopenia, diarrhea, constipation, anemia, peripheral 
sensory neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia. The most common hematologic 
laboratory abnormalities (≥40%) with DARZALEX® are neutropenia, 
lymphopenia, thrombocytopenia, leukopenia, and anemia.

DARZALEX FASPRO®: ADVERSE REACTIONS
In multiple myeloma, the most common adverse reaction (≥20%) with 
DARZALEX FASPRO® monotherapy is upper respiratory tract infection. 
The most common adverse reactions with combination therapy (≥20% 
for any combination) include fatigue, nausea, diarrhea, dyspnea, 
insomnia, headache, pyrexia, cough, muscle spasms, back pain, 
vomiting, hypertension, upper respiratory tract infection, peripheral 
sensory neuropathy, constipation, pneumonia, and peripheral 
edema. The most common hematologic laboratory abnormalities 
(≥40%) with DARZALEX FASPRO® are decreased leukocytes, decreased 
lymphocytes, decreased neutrophils, decreased platelets, and 
decreased hemoglobin.

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult 
patients with multiple myeloma:

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior therapy

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem cell 
transplant

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem 
cell transplant

• In combination with bortezomib and dexamethasone in patients 
   who have received at least one prior therapy

•  In combination with carfilzomib and dexamethasone in patients with 
relapsed or refractory multiple myeloma who have received one to 
three prior lines of therapy

•  In combination with pomalidomide and dexamethasone in 
patients who have received at least two prior therapies including 
lenalidomide and a proteasome inhibitor (PI)

•  As monotherapy in patients who have received at least three prior 
lines of therapy including a PI and an immunomodulatory agent or 
who are double-refractory to a PI and an immunomodulatory agent

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is 
indicated for the treatment of adult patients with multiple myeloma:

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem cell 
transplant

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior therapy

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem 
cell transplant

•  In combination with pomalidomide and dexamethasone in patients 
who have received at least one prior line of therapy including 
lenalidomide and a proteasome inhibitor (PI)

•  In combination with carfilzomib and dexamethasone in patients with 
relapsed or refractory multiple myeloma who have received one to 
three prior lines of therapy

• In combination with bortezomib and dexamethasone in patients 
   who have received at least one prior therapy

•  As monotherapy in patients who have received at least three prior 
lines of therapy including a PI and an immunomodulatory agent or 
who are double-refractory to a PI and an immunomodulatory agent

Please see Brief Summary of full Prescribing Information for DARZALEX®

and DARZALEX FASPRO® on adjacent pages.

cp-248517v3



DARZALEX® (daratumumab) injectionDARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible 

for autologous stem cell transplant and in patients with relapsed or refractory multiple myeloma who 
have received at least one prior therapy.

CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe hypersensitivity (e.g. anaphylactic 
reactions) to daratumumab or any of the components of the formulation [see Warnings and Precautions].
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions including anaphylactic reactions. 
These reactions can be life-threatening and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-related reactions occurred in 37% 
of patients with the Week 1 (16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 6% with 
subsequent infusions. Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2 or 
subsequent infusions. The median time to onset was 1.5 hours (range: 0 to 73 hours). The incidence of 
infusion modification due to reactions was 36%. Median durations of 16 mg/kg infusions for the Week 1, 
Week 2, and subsequent infusions were approximately 7, 4, and 3 hours respectively. Nearly all reactions 
occurred during infusion or within 4 hours of completing DARZALEX. Prior to the introduction of post-
infusion medication in clinical trials, infusion-related reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, pulmonary edema, and ocular adverse reactions, including choroidal effusion, 
acute myopia, and acute angle closure glaucoma. Signs and symptoms may include respiratory symptoms, 
such as nasal congestion, cough, throat irritation, as well as chills, vomiting and nausea. Less common 
signs and symptoms were wheezing, allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and 
blurred vision [see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA) for a median of 3.75 months 
(range: 2.4 to 6.9 months), upon re-initiation of DARZALEX, the incidence of infusion-related reactions was 
11% for the first infusion following ASCT. Infusion rate/dilution volume used upon re-initiation was that 
used for the last DARZALEX infusion prior to interruption for ASCT. Infusion-related reactions occurring at 
re-initiation of DARZALEX following ASCT were consistent in terms of symptoms and severity (Grade 3 or 
4:<1%) with those reported in previous studies at Week 2 or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were administered the first 16 mg/kg dose 
at Week 1 split over two days i.e. 8 mg/kg on Day 1 and Day 2, respectively. The incidence of any grade 
infusion-related reactions was 42%, with 36% of patients experiencing infusion-related reactions on Day 1 
of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent infusions. The median time to onset of a reaction 
was 1.8 hours (range: 0.1 to 5.4 hours). The incidence of infusion interruptions due to reactions was 30%. 
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for Week 1-Day 2, and 3.4 hours 
for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. Frequently monitor patients 
during the entire infusion [see Dosage and Administration (2.3) in Full Prescribing Information]. Interrupt 
DARZALEX infusion for reactions of any severity and institute medical management as needed. Permanently 
discontinue DARZALEX therapy if an anaphylactic reaction or life-threatening (Grade 4) reaction occurs 
and institute appropriate emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the infusion 
rate when re-starting the infusion [see Dosage and Administration (2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral corticosteroids to all patients 
following DARZALEX infusions [see Dosage and Administration (2.3) in Full Prescribing Information]. 
Patients with a history of chronic obstructive pulmonary disease may require additional post-infusion 
medications to manage respiratory complications. Consider prescribing short- and long-acting 
bronchodilators and inhaled corticosteroids for patients with chronic obstructive pulmonary disease [see 
Dosage and Administration (2.3) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior chamber angle due to 
ciliochoroidal effusions with potential for increased intraocular pressure or glaucoma, have occurred 
with DARZALEX infusion. If ocular symptoms occur, interrupt DARZALEX infusion and seek immediate 
ophthalmologic evaluation prior to restarting DARZALEX.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin Test 
(Indirect Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist for up to 
6 months after the last daratumumab infusion. Daratumumab bound to RBCs masks detection of antibodies 
to minor antigens in the patient’s serum [see References]. The determination of a patient’s ABO and Rh 
blood type are not impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks that 
a patient has received DARZALEX. Type and screen patients prior to starting DARZALEX [see Dosage and 
Administration (2.1) in Full Prescribing Information].
Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX until recovery of neutrophils.
Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Consider withholding DARZALEX until recovery of platelets.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both, the serum protein 
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of endogenous 
M-protein [see Drug Interactions]. This interference can impact the determination of complete response 
and of disease progression in some patients with IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when administered to a pregnant 
woman. DARZALEX may cause depletion of fetal immune cells and decreased bone density. Advise 
pregnant women of the potential risk to a fetus. Advise females with reproductive potential to use effective 
contraception during treatment with DARZALEX and for 3 months after the last dose [see Use in Specific 
Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide is contraindicated in 
pregnant women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and 
death of the unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information 
on use during pregnancy.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Infusion-related reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) in 2,459  patients with multiple 
myeloma including 2,303 patients who received DARZALEX in combination with background regimens and 
156 patients who received DARZALEX as monotherapy. In this pooled safety population, the most common 
adverse reactions (≥20%) were upper respiratory infection, neutropenia, infusion-related reactions, 
thrombocytopenia, diarrhea, constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral 
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in MAIA 

[see Clinical Studies (14.1) in Full Prescribing Information]. Adverse reactions described in Table 1 reflect 
exposure to DARZALEX for a median treatment duration of 25.3 months (range: 0.1 to 40.44 months) for 
daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 months (range: 0.03 to 40.64 months) for 
lenalidomide-dexamethasone (Rd). 
Serious adverse reactions with a 2% greater incidence in the DRd arm compared to the Rd arm were 
pneumonia (DRd 15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
Table 1: Adverse Reactions Reported in ≥10% of Patients and With at Least a 5% Greater Frequency in 

the DRd Arm in MAIA
Body System 
Adverse Reaction

DRd (N=364) Rd (N=365)
All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

Gastrointestinal disorders
Diarrhea 57 7 0 46 4 0
Constipation 41 1 <1 36 <1 0
Nausea 32 1 0 23 1 0
Vomiting 17 1 0 12 <1 0

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

Bronchitisb 29 3 0 21 1 0
Pneumoniac 26 14 1 14 7 1
Urinary tract infection 18 2 0 10 2 0

General disorders and administration site conditions
Infusion-related reactionsd 41 2 <1 0 0 0
Peripheral edemae 41 2 0 33 1 0
Fatigue 40 8 0 28 4 0
Asthenia 32 4 0 25 3 <1
Pyrexia 23 2 0 18 2 0
Chills 13 0 0 2 0 0

Musculoskeletal and connective tissue disorders
Back pain 34 3 <1 26 3 <1
Muscle spasms 29 1 0 22 1 0

Respiratory, thoracic and mediastinal disorders
Dyspneaf 32 3 <1 20 1 0
Coughg 30 <1 0 18 0 0

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

Headache 19 1 0 11 0 0
Paresthesia 16 0 0 8 0 0

Metabolism and nutrition disorders
Decreased appetite 22 1 0 15 <1 <1
Hyperglycemia 14 6 1 8 3 1
Hypocalcemia 14 1 <1 9 1 1

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, Nasopharyngitis, 

Oropharyngeal candidiasis, Pharyngitis, Respiratory syncytial virus infection, Respiratory tract 
infection, Respiratory tract infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis, 
Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper respiratory tract infection

b  Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus bronchiolitis, Tracheobronchitis
c  Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, Pneumocystis jirovecii infection, 

Pneumocystis jirovecii pneumonia, Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal, 
Pneumonia viral, Pulmonary mycosis

d  Infusion-related reaction includes terms determined by investigators to be related to infusion
e  Generalized edema, Gravitational edema, Edema, Peripheral edema, Peripheral swelling
f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension

Laboratory abnormalities worsening during treatment from baseline listed in Table 2.
Table 2: Treatment-Emergent Hematology Laboratory Abnormalities in MAIA

DRd (N=364) Rd (N=365)
All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

Leukopenia 90 30 5 82 20 4
Neutropenia 91 39 17 77 28 11
Lymphopenia 84 41 11 75 36 6
Thrombocytopenia 67 6 3 58 7 4
Anemia 47 13 0 57 24 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
Relapsed/Refractory Multiple Myeloma
Combination Treatment with Lenalidomide and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in POLLUX 
[see Clinical Studies (14.2) in Full Prescribing Information]. Adverse reactions described in Table 3 
reflect exposure to DARZALEX for a median treatment duration of 13.1 months (range: 0 to 20.7 months) 
for daratumumab-lenalidomide-dexamethasone (DRd) and of 12.3 months (range: 0.2 to 20.1 months) for 
lenalidomide-dexamethasone (Rd). 
Serious adverse reactions occurred in 49% of patients in the DRd arm compared with 42% in the Rd arm. 
Serious adverse reactions with at least a 2% greater incidence in the DRd arm compared to the Rd arm 
were pneumonia (DRd 12% vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%), influenza and 
pyrexia (DRd 3% vs Rd 1% for each).
Adverse reactions resulted in discontinuations for 7% (n=19) of patients in the DRd arm versus 8% (n=22) 
in the Rd arm.

Table 3: Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency 
in the DRd Arm in POLLUX

Adverse Reaction DRd (N=283) Rd (N=281) 
All Grades 
(%) 

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

Infections
Upper respiratory tract 
infectiona 65 6 < 1 51 4 0

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0
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Table 3: Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency 
in the DRd Arm in POLLUX (continued)

Adverse Reaction DRd (N=283) Rd (N=281) 
All Grades 
(%) 

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

Gastrointestinal disorders
Diarrhea 43 5 0 25 3 0
Nausea 24 1 0 14 0 0
Vomiting 17 1 0 5 1 0

Respiratory, thoracic and mediastinal disorders
Coughc 30 0 0 15 0 0
Dyspnead 21 3 < 1 12 1 0

Musculoskeletal and connective tissue disorders
Muscle spasms 26 1 0 19 2 0

Nervous system disorders
Headache 13 0 0 7 0 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  upper respiratory tract infection, bronchitis, sinusitis, respiratory tract infection viral, rhinitis, pharyngitis, 

respiratory tract infection, metapneumovirus infection, tracheobronchitis, viral upper respiratory tract 
infection, laryngitis, respiratory syncytial virus infection, staphylococcal pharyngitis, tonsillitis, viral 
pharyngitis, acute sinusitis, nasopharyngitis, bronchiolitis, bronchitis viral, pharyngitis streptococcal, 
tracheitis, upper respiratory tract infection bacterial, bronchitis bacterial, epiglottitis, laryngitis viral, 
oropharyngeal candidiasis, respiratory moniliasis, viral rhinitis, acute tonsillitis, rhinovirus infection

b  Infusion-related reaction includes terms determined by investigators to be related to infusion
c  cough, productive cough, allergic cough
d  dyspnea, dyspnea exertional

Laboratory abnormalities worsening during treatment from baseline listed in Table 4.
Table 4: Treatment-Emergent Hematology Laboratory Abnormalities in POLLUX

DRd (N=283) Rd (N=281) 
All Grades 
(%)

Grade 3 
(%) 

Grade 4
(%)

All Grades 
(%)

Grade 3 
(%) 

Grade 4
(%)

Lymphopenia 95 42 10 87 32 6
Neutropenia 92 36 17 87 32 8
Thrombocytopenia 73 7 6 67 10 5
Anemia 52 13 0 57 19 0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for patients in some clinical trials 
of DARZALEX. In monotherapy studies, herpes zoster was reported in 3% of patients. In the combination 
therapy studies, herpes zoster was reported in 2-5% of patients receiving DARZALEX.
Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. Rd: 23%; DPd: 28%; DKda: 37%, 

Kda: 29%; DKdb: 21% 
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%, Rd: 23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection across studies. In active 
controlled studies, discontinuations from treatment due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; DPd: 2%; DKda: 5%, Kda: 3%; 

DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the DARZALEX containing regimens and 
active control arms. Fatal infections were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients (including fatal cases) treated 
with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration of daratumumab and 
hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The detection of antibody formation is 
highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, and underlying disease.  
For these reasons, comparison of the incidence of antibodies in the studies described below with the 
incidence of antibodies in other studies or to other daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX as monotherapy or as 
combination therapies, none of the 111 evaluable monotherapy patients, and 2 of the 1,383 evaluable 
combination therapy patients, tested positive for anti-daratumumab antibodies. One patient administered 
DARZALEX as combination therapy, developed transient neutralizing antibodies against daratumumab. 
However, this assay has limitations in detecting anti-daratumumab antibodies in the presence of high 
concentrations of daratumumab; therefore, the incidence of antibody development might not have been 
reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of daratumumab. Because 
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody screening 
and cross matching. Daratumumab interference mitigation methods include treating reagent RBCs with 
dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping. Since the Kell blood 
group system is also sensitive to DTT treatment, supply K-negative units after ruling out or identifying 
alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs per 
local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays 
used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay 
results may occur for patients with IgG kappa myeloma protein impacting initial assessment of complete 
responses by International Myeloma Working Group (IMWG) criteria. In patients with persistent very 
good partial response, where daratumumab interference is suspected, consider using a FDA-approved 

daratumumab-specific IFE assay to distinguish daratumumab from any remaining endogenous M protein 
in the patient’s serum, to facilitate determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. The assessment of associated 
risks with daratumumab products is based on the mechanism of action and data from target antigen CD38 
knockout animal models (see Data). There are no available data on the use of DARZALEX in pregnant 
women to evaluate drug-associated risk of major birth defects, miscarriage or adverse maternal or fetal 
outcomes. Animal reproduction studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide is contraindicated in pregnant 
women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and death of the 
unborn child. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS program. 
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its 
mechanism of action, DARZALEX may cause depletion of fetal CD38 positive immune cells and decreased 
bone density. Defer administering live vaccines to neonates and infants exposed to DARZALEX 
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced 
bone density at birth that recovered by 5 months of age. Data from studies using CD38 knockout animal 
models also suggest the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the effects on the breastfed child, or the 
effects on milk production. Maternal immunoglobulin G is known to be present in human milk. Published 
data suggest that antibodies in breast milk do not enter the neonatal and infant circulations in substantial 
amounts. Because of the potential for serious adverse reactions in the breastfed child when DARZALEX 
is administered with lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed during 
treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or thalidomide prescribing information 
for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide, refer to the 
lenalidomide, pomalidomide, or thalidomide labeling for pregnancy testing requirements prior to initiating 
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with DARZALEX 
and for 3 months after the last dose. Additionally, refer to the lenalidomide, pomalidomide, or thalidomide 
labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not been established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 38% were 65 to 74 years of age, 
and 15% were 75 years of age or older. No overall differences in effectiveness were observed between 
these patients and younger patients. The incidence of serious adverse reactions was higher in older 
than in younger patients [see Adverse Reactions]. Among patients with relapsed and refractory multiple 
myeloma (n=1,213), the serious adverse reactions that occurred more frequently in patients 65 years and 
older were pneumonia and sepsis. Within the DKd group in CANDOR, fatal adverse reactions occurred in 
14% of patients 65 years and older compared to 6% of patients less than 65 years. Among patients with 
newly diagnosed multiple myeloma who are ineligible for autologous stem cell transplant (n=710), the 
serious adverse reaction that occurred more frequently in patients 75 years and older was pneumonia.
REFERENCES
1.  Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab interference with blood 

compatibility testing, Transfusion, 55:1545-1554 (accessible at http://onlinelibrary.wiley.com/doi/10.1111/
trf.13069/epdf).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of 
infusion-related reactions: itchy, runny or blocked nose; fever, chills, nausea, vomiting, throat irritation, 
cough, headache, dizziness or lightheadedness, tachycardia, chest discomfort, wheezing, shortness of 
breath or difficulty breathing, itching, and blurred vision [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they notice signs of bruising or bleeding [see 
Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at blood transfusion centers 
that they are taking DARZALEX, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX can affect the results of some tests used to determine complete response 
in some patients and additional tests may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection 
and that DARZALEX could cause hepatitis B virus to become active again [see Adverse Reactions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use 
in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX 
and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to cause fetal harm and 
has specific requirements regarding contraception, pregnancy testing, blood and sperm donation, and 
transmission in sperm. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS 
program [see Use in Specific Populations].
Hereditary Fructose Intolerance (HFI)
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol [see Description (11) 
in Full Prescribing Information].

Manufactured by:
Janssen Biotech, Inc. 
Horsham, PA 19044
U.S. License Number 1864

© 2015-2021 Janssen Pharmaceutical Companies cp-264272v3



DARZALEX® (daratumumab) injection DARZALEX® (daratumumab) injection

Table 3: Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency 
in the DRd Arm in POLLUX (continued)

Adverse Reaction DRd (N=283) Rd (N=281) 
All Grades 
(%) 

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

Gastrointestinal disorders
Diarrhea 43 5 0 25 3 0
Nausea 24 1 0 14 0 0
Vomiting 17 1 0 5 1 0

Respiratory, thoracic and mediastinal disorders
Coughc 30 0 0 15 0 0
Dyspnead 21 3 < 1 12 1 0

Musculoskeletal and connective tissue disorders
Muscle spasms 26 1 0 19 2 0

Nervous system disorders
Headache 13 0 0 7 0 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  upper respiratory tract infection, bronchitis, sinusitis, respiratory tract infection viral, rhinitis, pharyngitis, 

respiratory tract infection, metapneumovirus infection, tracheobronchitis, viral upper respiratory tract 
infection, laryngitis, respiratory syncytial virus infection, staphylococcal pharyngitis, tonsillitis, viral 
pharyngitis, acute sinusitis, nasopharyngitis, bronchiolitis, bronchitis viral, pharyngitis streptococcal, 
tracheitis, upper respiratory tract infection bacterial, bronchitis bacterial, epiglottitis, laryngitis viral, 
oropharyngeal candidiasis, respiratory moniliasis, viral rhinitis, acute tonsillitis, rhinovirus infection

b  Infusion-related reaction includes terms determined by investigators to be related to infusion
c  cough, productive cough, allergic cough
d  dyspnea, dyspnea exertional

Laboratory abnormalities worsening during treatment from baseline listed in Table 4.
Table 4: Treatment-Emergent Hematology Laboratory Abnormalities in POLLUX

DRd (N=283) Rd (N=281) 
All Grades 
(%)

Grade 3 
(%) 

Grade 4
(%)

All Grades 
(%)

Grade 3 
(%) 

Grade 4
(%)

Lymphopenia 95 42 10 87 32 6
Neutropenia 92 36 17 87 32 8
Thrombocytopenia 73 7 6 67 10 5
Anemia 52 13 0 57 19 0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for patients in some clinical trials 
of DARZALEX. In monotherapy studies, herpes zoster was reported in 3% of patients. In the combination 
therapy studies, herpes zoster was reported in 2-5% of patients receiving DARZALEX.
Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. Rd: 23%; DPd: 28%; DKda: 37%, 

Kda: 29%; DKdb: 21% 
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%, Rd: 23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection across studies. In active 
controlled studies, discontinuations from treatment due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; DPd: 2%; DKda: 5%, Kda: 3%; 

DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the DARZALEX containing regimens and 
active control arms. Fatal infections were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients (including fatal cases) treated 
with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration of daratumumab and 
hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The detection of antibody formation is 
highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, and underlying disease.  
For these reasons, comparison of the incidence of antibodies in the studies described below with the 
incidence of antibodies in other studies or to other daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX as monotherapy or as 
combination therapies, none of the 111 evaluable monotherapy patients, and 2 of the 1,383 evaluable 
combination therapy patients, tested positive for anti-daratumumab antibodies. One patient administered 
DARZALEX as combination therapy, developed transient neutralizing antibodies against daratumumab. 
However, this assay has limitations in detecting anti-daratumumab antibodies in the presence of high 
concentrations of daratumumab; therefore, the incidence of antibody development might not have been 
reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of daratumumab. Because 
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody screening 
and cross matching. Daratumumab interference mitigation methods include treating reagent RBCs with 
dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping. Since the Kell blood 
group system is also sensitive to DTT treatment, supply K-negative units after ruling out or identifying 
alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs per 
local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays 
used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay 
results may occur for patients with IgG kappa myeloma protein impacting initial assessment of complete 
responses by International Myeloma Working Group (IMWG) criteria. In patients with persistent very 
good partial response, where daratumumab interference is suspected, consider using a FDA-approved 

daratumumab-specific IFE assay to distinguish daratumumab from any remaining endogenous M protein 
in the patient’s serum, to facilitate determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. The assessment of associated 
risks with daratumumab products is based on the mechanism of action and data from target antigen CD38 
knockout animal models (see Data). There are no available data on the use of DARZALEX in pregnant 
women to evaluate drug-associated risk of major birth defects, miscarriage or adverse maternal or fetal 
outcomes. Animal reproduction studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide is contraindicated in pregnant 
women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and death of the 
unborn child. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS program. 
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its 
mechanism of action, DARZALEX may cause depletion of fetal CD38 positive immune cells and decreased 
bone density. Defer administering live vaccines to neonates and infants exposed to DARZALEX 
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced 
bone density at birth that recovered by 5 months of age. Data from studies using CD38 knockout animal 
models also suggest the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the effects on the breastfed child, or the 
effects on milk production. Maternal immunoglobulin G is known to be present in human milk. Published 
data suggest that antibodies in breast milk do not enter the neonatal and infant circulations in substantial 
amounts. Because of the potential for serious adverse reactions in the breastfed child when DARZALEX 
is administered with lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed during 
treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or thalidomide prescribing information 
for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide, refer to the 
lenalidomide, pomalidomide, or thalidomide labeling for pregnancy testing requirements prior to initiating 
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with DARZALEX 
and for 3 months after the last dose. Additionally, refer to the lenalidomide, pomalidomide, or thalidomide 
labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not been established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 38% were 65 to 74 years of age, 
and 15% were 75 years of age or older. No overall differences in effectiveness were observed between 
these patients and younger patients. The incidence of serious adverse reactions was higher in older 
than in younger patients [see Adverse Reactions]. Among patients with relapsed and refractory multiple 
myeloma (n=1,213), the serious adverse reactions that occurred more frequently in patients 65 years and 
older were pneumonia and sepsis. Within the DKd group in CANDOR, fatal adverse reactions occurred in 
14% of patients 65 years and older compared to 6% of patients less than 65 years. Among patients with 
newly diagnosed multiple myeloma who are ineligible for autologous stem cell transplant (n=710), the 
serious adverse reaction that occurred more frequently in patients 75 years and older was pneumonia.
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PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of 
infusion-related reactions: itchy, runny or blocked nose; fever, chills, nausea, vomiting, throat irritation, 
cough, headache, dizziness or lightheadedness, tachycardia, chest discomfort, wheezing, shortness of 
breath or difficulty breathing, itching, and blurred vision [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they notice signs of bruising or bleeding [see 
Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at blood transfusion centers 
that they are taking DARZALEX, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX can affect the results of some tests used to determine complete response 
in some patients and additional tests may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection 
and that DARZALEX could cause hepatitis B virus to become active again [see Adverse Reactions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use 
in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX 
and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to cause fetal harm and 
has specific requirements regarding contraception, pregnancy testing, blood and sperm donation, and 
transmission in sperm. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS 
program [see Use in Specific Populations].
Hereditary Fructose Intolerance (HFI)
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol [see Description (11) 
in Full Prescribing Information].

Manufactured by:
Janssen Biotech, Inc. 
Horsham, PA 19044
U.S. License Number 1864

© 2015-2021 Janssen Pharmaceutical Companies cp-264272v3

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection, for subcutaneous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX FASPRO is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible 

for autologous stem cell transplant and in patients with relapsed or refractory multiple myeloma who 
have received at least one prior therapy.

CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase or any of the components of the formulation [see Warnings and Precautions and Adverse 
Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or life-threatening reactions, and local 
injection-site reactions can occur with DARZALEX FASPRO. Fatal reactions have been reported with 
daratumumab-containing products, including DARZALEX FASPRO [see Adverse Reactions].
Systemic Reactions
In a pooled safety population of 898 patients with multiple myeloma (N=705) or light chain (AL) amyloidosis 
(N=193) who received DARZALEX FASPRO as monotherapy or as part of a combination therapy, 9% of 
patients experienced a systemic administration-related reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic 
administration-related reactions occurred in 8% of patients with the first injection, 0.3% with the second 
injection, and cumulatively 1% with subsequent injections. The median time to onset was 3.2 hours (range: 
4 minutes to 3.5 days). Of the 140 systemic administration-related reactions that occurred in 77 patients, 121 
(86%) occurred on the day of DARZALEX FASPRO administration. Delayed systemic administration-related 
reactions have occurred in 1% of the patients.
Severe reactions include hypoxia, dyspnea, hypertension, and tachycardia, and ocular adverse reactions, 
including choroidal effusion, acute myopia, and acute angle closure glaucoma. Other signs and symptoms 
of systemic administration-related reactions may include respiratory symptoms, such as bronchospasm, 
nasal congestion, cough, throat irritation, allergic rhinitis, and wheezing, as well as anaphylactic reaction, 
pyrexia, chest pain, pruritus, chills, vomiting, nausea, hypotension, and blurred vision.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen and corticosteroids 
[see Dosage and Administration (2.5) in Full Prescribing Information]. Monitor patients for systemic 
administration-related reactions, especially following the first and second injections. For anaphylactic 
reaction or life-threatening (Grade 4) administration-related reactions, immediately and permanently 
discontinue DARZALEX FASPRO. Consider administering corticosteroids and other medications after the 
administration of DARZALEX FASPRO depending on dosing regimen and medical history to minimize the risk 
of delayed (defined as occurring the day after administration) systemic administration-related reactions 
[see Dosage and Administration (2.5) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior chamber angle due to 
ciliochoroidal effusions with potential for increased intraocular pressure or glaucoma, have occurred 
with daratumumab-containing products. If ocular symptoms occur, interrupt DARZALEX FASPRO and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX FASPRO.
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% of patients, including Grade 2 
reactions in 0.7%. The most frequent (>1%) injection-site reaction was injection site erythema. These local 
reactions occurred a median of 5 minutes (range: 0 minutes to 6.5 days) after starting administration of 
DARZALEX FASPRO. Monitor for local reactions and consider symptomatic management.
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light chain (AL) amyloidosis who 
received DARZALEX FASPRO in combination with bortezomib, cyclophosphamide and dexamethasone [see 
Adverse Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac disorders occurred in 
10% of patients. Patients with NYHA Class IIIA or Mayo Stage IIIA disease may be at greater risk. Patients 
with NYHA Class IIIB or IV disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis more frequently for cardiac 
adverse reactions and administer supportive care as appropriate.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX FASPRO until recovery of neutrophils. In lower body weight patients receiving 
DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia were observed.
Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Consider withholding DARZALEX FASPRO until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm when administered to a 
pregnant woman. DARZALEX FASPRO may cause depletion of fetal immune cells and decreased bone 
density. Advise pregnant women of the potential risk to a fetus. Advise females with reproductive potential 
to use effective contraception during treatment with DARZALEX FASPRO and for 3 months after the last 
dose [see Use in Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide is contraindicated 
in pregnant women, because lenalidomide, thalidomide or pomalidomide may cause birth defects and 
death of the unborn child. Refer to the lenalidomide, thalidomide or pomalidomide prescribing information 
on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin Test 
(Indirect Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist for up to 
6 months after the last daratumumab administration. Daratumumab bound to RBCs masks detection of 
antibodies to minor antigens in the patient’s serum [see References (15)]. The determination of a patient’s 
ABO and Rh blood type are not impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks that 
a patient has received DARZALEX FASPRO. Type and screen patients prior to starting DARZALEX FASPRO 
[see Dosage and Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both the serum protein 
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of endogenous 
M-protein [see Drug Interactions]. This interference can impact the determination of complete response 
and of disease progression in some DARZALEX FASPRO-treated patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warnings and Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [see Warnings and Precautions].
• Neutropenia [see Warnings and Precautions].
• Thrombocytopenia [see Warnings and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice.

Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone was evaluated in a single-
arm cohort of PLEIADES [see Clinical Studies (14.2) in Full Prescribing Information]. Patients received 
DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously once weekly from weeks 1 
to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting with week 25 until disease 
progression or unacceptable toxicity (N=65) in combination with lenalidomide and dexamethasone. Among 
these patients, 92% were exposed for 6 months or longer and 20% were exposed for greater than one year.
Serious adverse reactions occurred in 48% of patients who received DARZALEX FASPRO. Serious adverse 
reactions in >5% of patients included pneumonia, influenza and diarrhea. Fatal adverse reactions occurred 
in 3.1% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction occurred in 11% of 
patients who received DARZALEX FASPRO. Adverse reactions resulting in permanent discontinuation of 
DARZALEX FASPRO in more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients who received DARZALEX FASPRO. 
Adverse reactions requiring dosage interruptions in >5% of patients included neutropenia, pneumonia, upper 
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper respiratory tract infection, 
muscle spasms, constipation, pyrexia, pneumonia, and dyspnea.
Table 1 summarizes the adverse reactions in patients who received DARZALEX FASPRO in PLEIADES.

Table 1: Adverse Reactions (≥10%) in Patients Who Received DARZALEX FASPRO with Lenalidomide and 
Dexamethasone (DARZALEX FASPRO-Rd) in PLEIADES

Adverse Reaction

DARZALEX FASPRO
with Lenalidomide and Dexamethasone

(N=65)
All Grades

(%)
Grades ≥3

(%)
General disorders and administration site conditions

Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
Hyperglycemia 12 9#

Hypocalcemia 11 0
a  Fatigue includes asthenia, and fatigue.
b  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, respiratory tract infection viral, 

rhinitis, sinusitis, upper respiratory tract infection, and upper respiratory tract infection bacterial.
c  Pneumonia includes lower respiratory tract infection, lung infection, and pneumonia.
d  Bronchitis includes bronchitis, and bronchitis viral.
e  Dyspnea includes dyspnea, and dyspnea exertional.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received DARZALEX FASPRO with 
lenalidomide and dexamethasone included:
• Musculoskeletal and connective tissue disorders: arthralgia, musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster
• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion reaction, injection site reaction
• Vascular disorders: hypotension, hypertension

Table 2 summarizes the laboratory abnormalities in patients who received DARZALEX FASPRO in PLEIADES.

Table 2: Select Hematology Laboratory Abnormalities Worsening from Baseline in Patients 
Who Received DARZALEX FASPRO with Lenalidomide and Dexamethasone 
(DARZALEX FASPRO-Rd) in PLEIADES

Laboratory Abnormality

DARZALEX FASPRO 
with Lenalidomide and Dexamethasonea

All Grades
(%) 

Grades 3-4
(%)

Decreased leukocytes 94 34
Decreased lymphocytes 82 58
Decreased platelets 86 9
Decreased neutrophils 89 52
Decreased hemoglobin 45 8

a  Denominator is based on the safety population treated with DARZALEX FASPRO-Rd (N=65).
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Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by 
several factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies in 
the studies described below with the incidence of antibodies in other studies or to other daratumumab 
products or other hyaluronidase products may be misleading.
In patients with multiple myeloma and light chain (AL) amyloidosis who received DARZALEX FASPRO 
as monotherapy or as part of a combination therapy, less than 1% of 819 patients developed treatment-
emergent anti-daratumumab antibodies.
In patients with multiple myeloma and light chain (AL) amyloidosis who received DARZALEX FASPRO as 
monotherapy or as part of a combination therapy, 7% of 812 patients developed treatment-emergent anti-
rHuPH20 antibodies. The anti-rHuPH20 antibodies did not appear to affect daratumumab exposure. None 
of the patients who tested positive for anti-rHuPH20 antibodies tested positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified with post-approval use of daratumumab. Because 
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.
Immune System: Anaphylactic reaction, Systemic administration reactions (including death)
Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody screening 
and cross matching. Daratumumab interference mitigation methods include treating reagent RBCs with 
dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping. Since the Kell blood 
group system is also sensitive to DTT treatment, supply K-negative units after ruling out or identifying 
alloantibodies usingDTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs per 
local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays 
used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay 
results may occur for patients with IgG kappa myeloma protein impacting initial assessment of complete 
responses by International Myeloma Working Group (IMWG) criteria. In DARZALEX FASPRO-treated 
patients with persistent very good partial response, where daratumumab interference is suspected, 
consider using a FDA-approved daratumumab-specific IFE assay to distinguish daratumumab from any 
remaining endogenous M protein in the patient’s serum, to facilitate determination of a complete response.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX FASPRO can cause fetal harm when administered to a pregnant woman. The assessment of 
associated risks with daratumumab products is based on the mechanism of action and data from target 
antigen CD38 knockout animal models (see Data). There are no available data on the use of DARZALEX 
FASPRO in pregnant women to evaluate drug-associated risk of major birth defects, miscarriage or adverse 
maternal or fetal outcomes. Animal reproduction studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX FASPRO and lenalidomide, thalidomide or pomalidomide is contraindicated 
in pregnant women, because lenalidomide, thalidomide and pomalidomide may cause birth defects and 
death of the unborn child. Lenalidomide, thalidomide and pomalidomide are only available through a REMS 
program. Refer to the lenalidomide, thalidomide or pomalidomide prescribing information on use during 
pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its 
mechanism of action, DARZALEX FASPRO may cause depletion of fetal CD38 positive immune cells 
and decreased bone density. Defer administering live vaccines to neonates and infants exposed to 
daratumumab in utero until a hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and hyaluronidase. Mice that were 
genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced bone density at 
birth that recovered by 5 months of age. Data from studies using CD38 knockout animal models also suggest 
the involvement of CD38 in the regulation of humoral immune responses (mice), feto-maternal immune 
tolerance (mice), and early embryonic development (frogs).
No systemic exposure of hyaluronidase was detected in monkeys given 22,000 U/kg subcutaneously 
(12 times higher than the human dose) and there were no effects on embryo-fetal development in pregnant 
mice given 330,000 U/kg hyaluronidase subcutaneously daily during organogenesis, which is 45 times 
higher than the human dose.
There were no effects on pre- and post-natal development through sexual maturity in offspring of mice 
treated daily from implantation through lactation with 990,000 U/kg hyaluronidase subcutaneously, which 
is 134 times higher than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human milk, the effects on the 
breastfed child, or the effects on milk production. Maternal immunoglobulin G is known to be present in 
human milk. Published data suggest that antibodies in breast milk do not enter the neonatal and infant 
circulations in substantial amounts. Because of the potential for serious adverse reactions in the breastfed 
child when DARZALEX FASPRO is administered with lenalidomide, thalidomide or pomalidomide, advise 
women not to breastfeed during treatment with DARZALEX FASPRO. Refer to lenalidomide, thalidomide 
or pomalidomide prescribing information for additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given 22,000 U/kg subcutaneously 
(12 times higher than the human dose) and there were no effects on post-natal development through sexual 
maturity in offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase subcutaneously, 
which is 134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant woman [see Use in Specific 
Populations].

Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide, refer to the 
lenalidomide, thalidomide or pomalidomide labeling for pregnancy testing requirements prior to initiating 
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with 
DARZALEX FASPRO and for 3 months after the last dose. Additionally, refer to the lenalidomide, thalidomide 
or pomalidomide labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for relapsed and refractory multiple 
myeloma, 37% were 65 to <75 years of age, and 19% were 75 years of age or older. No overall differences in 
effectiveness of DARZALEX FASPRO have been observed between patients ≥65 years of age and younger 
patients. Adverse reactions that occurred at a higher frequency (≥5% difference) in patients ≥65 years of 
age included upper respiratory tract infection, urinary tract infection, dizziness, cough, dyspnea, diarrhea, 
nausea, fatigue, and peripheral edema. Serious adverse reactions that occurred at a higher frequency 
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy with pomalidomide 
and dexamethasone or DARZALEX FASPRO as combination therapy with lenalidomide and low-dose 
dexamethasone for relapsed and refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% 
were 75 years of age or older. No overall differences in effectiveness were observed between patients 
≥65 years (n=131) and <65 years (n=85). Adverse reactions occurring at a higher frequency (≥5% difference) 
in patients ≥65 years of age included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse reactions occurring at a 
higher frequency (≥2% difference) in patients ≥65 years of age included neutropenia, thrombocytopenia, 
diarrhea, anemia, COVID-19, ischemic colitis, deep vein thrombosis, general physical health deterioration, 
pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination therapy for light chain (AL) 
amyloidosis, 35% were 65 to <75 years of age, and 10% were 75 years of age or older. Clinical studies of 
DARZALEX FASPRO as part of a combination therapy for patients with light chain (AL) amyloidosis did not 
include sufficient numbers of patients aged 65 and older to determine whether effectiveness differs from 
that of younger patients. Adverse reactions that occurred at a higher frequency in patients ≥65 years of 
age were peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab were observed in geriatric 
patients compared to younger adult patients [see Clinical Pharmacology (12.3) in Full Prescribing 
Information].
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PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Hypersensitivity and Other Administration Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of systemic 
administration-related reactions: itchy, runny or blocked nose; chills, nausea, throat irritation, cough, 
headache, shortness of breath or difficulty breathing, and blurred vision [see Warnings and Precautions].

Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Advise patients to immediately contact their healthcare provider if they have signs or symptoms of cardiac 
adverse reactions [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they have bruising or bleeding [see Warnings and 
Precautions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use 
in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX 
FASPRO and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, thalidomide and pomalidomide have the potential to cause fetal harm 
and have specific requirements regarding contraception, pregnancy testing, blood and sperm donation, 
and transmission in sperm. Lenalidomide, thalidomide and pomalidomide are only available through a REMS 
program [see Use in Specific Populations].
Interference with Laboratory Tests
Advise patients to inform their healthcare provider, including personnel at blood transfusion centers, that 
they are taking DARZALEX FASPRO, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests used to determine complete 
response in some patients and additional tests may be needed to evaluate response [see Warnings and 
Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection 
and that DARZALEX FASPRO could cause hepatitis B virus to become active again [see Adverse Reactions].
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Q:

TARGETED THERAPIES IN 
ONCOLOGYTM (TTO): Can you 
explain the role of biomarker and 
cytogenetic testing in chronic 
lymphocytic leukemia (CLL)? 

A: ALLAN: For the most part, the patient 
has had a full workup, but there [are] a 

few things that are missing. The iwCLL [Inter-
national Workshop on Chronic Lymphocytic 
Leukemia] guidelines1 have updated what is 
considered standard baseline workup for a 
[patient with] CLL, and that includes molecular 
prognostic factors. That includes 3 categories.

One is the FISH, the fl uorescence in situ 
hybridization, where you have a CLL FISH 
panel. Eighty percent of patients with CLL 
will have one of these 5 different abnormali-
ties present, and each…may have a different 
prognosis for the patient. The most common 
is del(13q), presenting in about 50% to 60% of 
patients with CLL that have abnormality. In 
this patient, they have a del(11q). [Although] 
at diagnosis [this] is relatively rare, [affect-
ing] about 10 to 15 of patients, [it] does iden-
tify somebody that might be higher risk that 
[is associated] with other high-risk features.

The other big category [for which testing] 
should be performed is the IGHV mutational 
status. We’ve known since the late 1990s 
that IGHV mutational status predicts inde-

pendently an outcome for a patient’s time 
to fi rst treatment over progression-free sur-
vival (PFS) [and] overall survival (OS) when 
used with chemoimmunotherapy and fi xed 
durations. This has identifi ed an unmutated 
phenotype as a more aggressive CLL. 

It’s not reported for this specifi c patient 
but sometimes there are higher-risk V genes 
that are being used such as V3-21, V4-39, 
V1-69 and [which are] frequently an unmu-
tated stereotyped receptor. There is a little 
bit of nuance that you can get with further 
information by looking at the V gene…being 
used. What really matters is, is it mutated or 
unmutated. Unmutated meaning it’s 98% the 
same homology as the germline sequence of 
that IGHV gene.

The last part…recommended by the iwCLL 
guidelines, that was not done in this patient, 
is sequencing for TP53 mutations. It’s well 
known that TP53 mutations suggests poor 
outcomes when chemoimmunotherapy
is used, very similar to those patients 
with the del(17p).

You can fi nd a small number of patients, 
less than 5%, who do not have a del(17p) that 
do have a TP53 mutation. If that mutation 
is present, that’s going to clearly steer you 
away from chemoimmunotherapy as an 
approach. We get a lot of genes frequently 

on these large panels that can be sent [out]. 
There are other high-risk mutations to note 
[such as] NOTCH1, BIRC3, SF3B1, and other 
notch regulatory pathway mutations. These 
are all helpful at predicting a patient that 
may have more rapidly progressive dis-
ease and/or people who might transform 
on you and/or who are going to do poorly 
with chemoimmunotherapy.

I do these 3 big groups of testing. I have 
additionally incorporated karyotyping of my 
CLL; the iwCLL guidelines do not routinely 
recommend this in clinical practice, but our 
cytogenetic laboratory is able to provide that 
information. I send that off as well to identify 
patients with complex karyotype.

One question [is], “Should I wait on these 
results before initiating treatment?” I make 
that easy for myself because I send [out] 
most of this workup in patients at [the time 
of] diagnosis. [That way] I have this informa-
tion ready to go and I’m not chasing after it 
wondering what’s going on when I need to 
initiate therapy for the patient.

Usually I have the results because I 
already [partly] know what I’m working with 
when the patient is requiring therapy. But 
before treatment, you should [know] these 
results to help guide your therapy. These 
results are prognostic and predictive. 
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CASE

Initial presentation:

•  A 67-year-old man presented to his 
primary care physician with complaints 
of fatigue and night sweats. 

•  Medical history: patient takes OTC 
antacid tablets a few times a week for a 
“sensitive” stomach

•  Physical examination: Enlarged mobile 
lymph nodes bilaterally (~1.5 cm); no 
palpable spleen or liver

Laboratory fi ndings:

•  White blood cell count (WBC): 
102 × 109/L

•  Lymphocytes: 79 × 109/L

•  Hemoglobin (Hb) level: 11.4 g/dL

•  Platelets: 180 × 109/L

•  Neutrophil count (ANC): 1900/mm3

•  Lactate dehydrogenase (LDH) level: 
1470 U/L

•  Cytogenetics: 11q deletion (del[11q]), 
IGHV-unmutated

• β2-microglobulin level: 3.0 mg/L

•  Rai stage I

Treatment plan:

•  Patient was started on ibrutinib 
(Imbruvica)

JOHN N. ALLAN, MD
Assistant Professor of Medicine
Division of Hematology and Medical Oncology
Weill Cornell Medicine
New York, New York
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They identify people but they are now 
identifying patients who will absolutely do 
worse with chemoimmunotherapy.

They’re predictive for poor outcomes in 
chemoimmunotherapy. They’re shifting 
in terms of their prognostic and predictive 
capabilities [and are] still very valuable. 
They help explain the biology and… help 
predict and inform the patient what to expect 
over the next 5 to 6 years, the trajectory of 
their CLL over the next decade. Therefore, 
it helps the physician to modify how they 
may view that patient’s risk for progres-
sion and/or resistance to chemotherapy or 
targeted agents. I think those are the big 
things to note about the case and where the 
workup has been.

Q:
When would you consider a Bruton 
tyrosine kinase (BTK) vs a BCL2 
inhibitor or an anti-CD20 agent? 

A: It used to be a relatively straightforward 
conversation when initiating treatment 

for a patient when there was only 1 targeted 
agent available, like ibrutinib, and/or you had 
chemotherapy options. Now not only do you 
have multiple BTK inhibitors approved in a 
frontline setting that have different potential 
[adverse] effect profi les, but you also have 
different classes of drugs of targeted agents…
approved in the frontline setting that also 
offer a fi xed-duration approach. This is very 
different than what we do with BTK inhibitors, 
which is a continuous therapy treat-to-
progression type of paradigm.

Getting these data out to the patient and 
having them understand this nuance and 
these options in the absence of any real 
head-to-head data of these various oppor-
tunities is an involved discussion…. It’s 
something that…is wise to initiate months 
before you are talking about treatment. 
I initiate these talks about the treatment 
options relatively early when I see some 
disease activity, despite [the fact] that I may 
have 3 months to a year before I think they 
might need treatment.

The big options would be in the frontline 
setting: BTK inhibitors plus or minus anti-
CD20, and that includes rituximab [Rituxan] 
or obinutuzumab [Gazyva], and the 2 BTK 
inhibitors…FDA approved in CLL, [which in] 
the frontline setting are ibrutinib and aca-
labrutinib [Calquence]. The other targeted 
agent approach is a BCL2 venetoclax-based 

approach in combination with obinutuzumab,
and that is a fi xed-duration approach. Then 
you have chemoimmunotherapy options 
[such as] bendamustine [Treanda], ritux-
imab, or even FCR [fl udarabine, cyclophos-
phamide, and rituximab] for potentially 
young, fi t, low-risk patients.

The big category that helps me differentiate 
between BTK inhibitors vs venetoclax-based 
approaches is risk. If you have high-risk fea-
tures, [such as] del(17p) or TP53 mutations, 
I typically steer away from fi xed-duration 
approaches without evidence that there’s any 
reason for it. Some of the data that have been 
demonstrated from full analyses have shown 
that some of the overall high-risk features 
have been overcome a little bit by BTK inhib-
itors [such as benzotriazole].

What we know with venetoclax-based 
therapy is that the median PFS for patients 
with del(17p) is inferior to [that in patients] 
without [del(17p)], after 1 year of treatment 
and stopping with a median PFS of about 
4 years. What we don’t know if you continue 
[treating these patients is] would they do 
better. And how does [it compare] with a 
continuous BTK inhibitor approach? We don’t 
have these data, so I think it’s appropriate to 
use any of these approaches in these high-
risk patients. I favor the longer-term data 
and understanding that certainty a little bit 
with BTK inhibitors, and therefore that has 
been my go-to. But it’s not wrong to utilize 
a fi xed-duration approach for these patients.

[Regarding] IGHV mutation status, I don’t 
typically worry too much about that in terms of 
thinking about my approach for the patients. 
We have good data from the long-term update 
of RESONATE-2 [NCT01722487],2 [in which] 
IGHV mutational status does not seem to play 
a role in predicting someone who is going 
to have an inferior outcome when you use 
continuous BTK inhibitors. …In the CLL14 
study [NCT02242942, on the other hand],3 we 
have identifi ed those patients with an IGHV-
unmutated status [as having] an inferior PFS 
compared [with patients] who do not [have 
an IGHV-unmutated status], with an PFS of 
about 5 years. [Of those] 5 years of treat-
ment, 4 are off therapy, and half the patients 
still haven’t progressed. I don’t think we’ve 
[reached] a point where we identify someone 
with an IGHV-unmutated status and say, 
“You cannot have a fi xed-duration approach.” 
What’s going to inform that answer are the 

retreatment data. How well do those patients 
respond to a second round? If they went 4 or 
5 years and then progress and need therapy, 
do they get another 4 or 5 years and over the 
decade you end up in the same place? But 
[using a continuous] approach, you only have 
2 years of therapy. With combination therapy 
it’s going to be a diffi cult question to answer. 

Q:
Was the approach with 
ibrutinib appropriate for this 
patient or not?

A: I do think it was appropriate for this 
patient. They needed treatment and had 

high-risk features of del(11q) as well as an 
IGVH-unmutated status. [They were] a little 
bit older and presumably they had this 
informed discussion and felt that that was an 
appropriate approach. I do think it’s a good 
approach, and [one] I probably would have 
taken with this patient myself. …Some data 
in the updated RESONATE-2 trial [indicated] 
that early on the [patients with] del(11q) 
seemed like they were performing even better 
than those patients without a del(11q) when 
they are treated with ibrutinib, thus fl ipping 
this whole concept of what is considered high 
risk on its head. While del(11q) is high risk in 
terms of aggressiveness of the disease before 
you get treatment, what RESONATE-2 has 
shown us is that once you start treatment, 
that high-risk feature has been overcome.

At the 7-year update, we’ve seen that 
del(11q) does not predict for inferior PFS like 
it does when you use chemoimmunotherapy.
[Although] the curves have somewhat come 
back together, [the information] does not 
seem to identify someone who’s going to do 
better with ibrutinib. It does identify someone 
who’s going to have the same long-term out-
come as everyone else without this high-risk 
feature. For that reason, I do think ibrutinib 
was a good choice for this patient as well. 
CLL14 [data have] not identifi ed a certain side 
of genetic abnormality aside from del(17p) [as 
having] inferior PFS, etc. Ibrutinib is a great 
option here. It’s a well-tolerated drug.

Q:
What was the study design for 
RESONATE-2 and its key ef� cacy 
outcomes?

A: RESONATE-2 was a large phase 3 clini-
cal trial that was a frontline study look-

ing at ibrutinib vs chlorambucil [Leukeran] 
in patients [older] than 65 years…and/or 
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those with comorbidities and not eligible for 
intensive chemoimmunotherapy. This study 
has put ibrutinib on the map in the frontline 
setting. It was a monotherapy study. It has 
been updated several times with publications 
behind it and has set the stage for what we 
expect out of our targeted agents. We under-
stand the long-term toxicities of ibrutinib 
and BTK inhibitors in general. 

[Findings at] last year’s ASH [American 
Society of Hematology] or ASCO [American 
Society of Clinical Oncology conferences] 
and several other updates…that we’ve seen 
[had] close to 6 and a half years of median 
follow-up, with patients followed out to 
7 years plus. What we see here is that the 
response rate has deepened over time. 

At the 7-year mark, 34% of patients have 
achieved a complete remission [CR]. This 
is something that has been a phenomenon 
across BTK inhibitors. We see a deepening of 
response over time. Any time that you look 
doesn’t necessarily predict that a patient 
who hasn’t [had] much [in terms] of CR at 
that point is not going to achieve it. This 
[circumstance] decreases the relevance of 
the response rate in CLL because it contin-
uously changes over time as you stay on 
these drugs. What we’ve also noted from this 
study in the long-term follow-up is that the 
PFS with median PFS has not been met yet 
at close to the 6 and a half years of follow-up, 
with 61% of patients still progression-free at 
that 6-and-a-half-year mark. 

What’s interesting is [that] half the patients 
had 6 years or longer of [receiving the] drug, 
and at that last data cut-off, 47% of patients 
[who] remain on continuous agent ibrutinib 
[are] doing very well. The OS is around the 
mid-…to high-70s [percentage] range. Most 
are living normal life expectancies with this 
agent in this study. We’ve found that toxic-
ities decreased over time, [although] a few 
[are] persistent such as hypertension. 

From the 5-year follow-up we know [that] 
close to 25% of patients are developing 
hypertension, atrial fi brillation, arthral-
gias, etc, which results in dose reductions. 
From this study, we found that 23% of 
patients discontinued ibrutinib due to an 
adverse event, whereas only 12% of these 
patients discontinued due to progression of 
disease. It shows you how powerful these 
drugs are, and if you can stay on them, it’s 
very unlikely that the disease will become 
resistant potentially with very few true pro-
gressions on drug as a cause of discontinua-
tion. If anything, it is very encouraging. I do 
think the [adverse events] can be managed 
appropriately with those reductions. 

Q:
Can you give more detail on the 
prespeci� ed subgroup analysis 
from the RESONATE-2 trial?

A: One other specifi c fi nding from this 
long-term update looked at the pre-

specifi ed subgroups of IGHV mutational 
status and del(11q). What we found was that 
the IGHV-unmutated status predicted 
4 responses to chemoimmunotherapy in 
PFS year after year. 

As the 6.5- to 7-year mark has shown, there 
is no predictive capability by mutated status 
identifying a patient subgroup that’s going 
to fail ibrutinib at a higher rate or have an 
inferior PFS. The curves overlap and this is 
not a real differentiating factor for the drug. 
It brings up this argument: If I’m going to 
use ibrutinib, do I have to check any of these 
things? [Although] it’s possibly true, you 
don’t have to check a lot of these things. 

I recommend doing this based on who your 
patient is. You can talk to them about what 
the future may hold. Just like the fi ndings 
with the unmutated status, this was also 
found in del(11q). These patients did just as 
well as patients without a del(11q), and this 
was one of the fi rst times that we’re seeing 
this phenomenon with these targeted agents. 

There used to be a benefi t for patients 
with del(11q), but now these curves over-
lap. It eliminated this high-risk feature 
of del(11q), and you overcome it once you 
start on treatment. 

All of this identifi es high-risk biology. 
Once you start on treatment with these 
targeted agents, it can be overcome and 
contained. One subgroup you may be won-
dering about [is] the [patients with] del(17p). 
It should be noted that they were excluded 
from this clinical trial. Patients with TP53
mutations were enrolled and found to have a 
mutation afterward in very small numbers 
in any specifi c group. Pooling these analy-
ses of frontline ibrutinib studies looking at 
these patients, so I encourage you to look at 
some of those data as well that are out there.

Q:
What is your thought process 
when choosing acalabrutinib vs 
ibrutinib for a particular patient?

A: There are some features that are very 
different between the 2. In a frontline 

setting, they’ve not been tested head to head [so 
that we can] understand these differences in 
younger patient populations and less 
pretreated patients. BTK inhibitors have class 
effects of [adverse] events: bleeding, hyperten-
sion, atrial fi brillation, arthralgias, potential 
skin rash, and diarrhea. Ibrutinib was fi rst in 
class; it is a good drug. Acalabrutinib was 
designed to be a more selective BTK inhibitor 
with [fewer] off-target effects. This hypothesis 
was eventually tested in a head-to-head study 
in ELEVATE CLL TN [NCT02475681].4

These drugs are approved both in relapsed/
refractory and frontline settings plus or minus 
anti-CD20. The BTK and RESONATE-2 are 
the ibrutinib-based studies that put them on 
the map and [for] each respective frontline or 
relapsed state. The ASCEND [NCT02970318]5

and ELEVATE CLL TN studies put acalabruti-
nib into those 2 [settings]. The ASCEND study, 
[which investigated] acalabrutinib vs idelalisib 
[Zydelig]-rituximab or bendamustine-ritux-
imab, [favored] acalabrutinib in terms of PFS 
as well as toxicity profi le, and that was in the 
relapsed/refractory setting. The ELEVATE CLL 
TN study was interesting… because it was a 
3-arm study of acalabrutinib-obinutuzumab vs 
acalabrutinib monotherapy vs chlorambucil-
obinutuzumab. What we saw was that for 
the fi rst time, there could be a benefi t of 
anti-CD20 therapy.

There’s a 9% difference at the 4-year fol-
low-up, favoring the acalabrutinib-obinu-
tuzumab arm. What’s interesting is that 
it’s mostly in the lowest-risk patients; the 
highest-risk patients don’t seem to benefi t as 
much by the addition of the anti-CD20. The 
number needed to treat is relatively high 
though it can be given.

It can, in the era of COVID-19, potentially 
add on to toxicity and detrimental toxicity 
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“For this case specifi cally, the fact that the patient 
is [receiving] an acid-suppressing agent 
makes acalabrutinib not an ideal drug. It is 
probably a little less recognized relative [to its] 
contraindication to utilize acalabrutinib 
in the presence of PPIs [proton pump inhibitors] and 
acid-suppressing medications. You [must] modify.”

— J O H N  N .  A L L A N ,  M D

Case-Based Peer Perspectives  I N  C H R O N I C  LY M P H O C Y T I C  L E U K E M I A
Renowned opinion leaders provide insights on different case scenarios.
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that we don’t want regarding B-cell deple-
tion, etc. I think most people are comfort-
able utilizing monotherapy BTK inhibitors, 
and that’s how I use the drugs because the 
anti-CD20 can complicate the regimen. It’s 
not clear who it is that’s necessarily going 
to benefi t, and you do have to treat a lot of 
people to fi nd that small number of patients 
that are going to do better than if you just 
gave them the monotherapy.

There is 1 head-to-head clinical trial 
in the relapsed setting, ELEVATE-RR 
[NCT02477696],6 which was looking at high-
risk patients [with] del(17p) and del(11q), …
randomized in the relapsed setting and ran-
domized by ibrutinib or acalabrutinib. This 
study fi nally read out over [last] summer, 
…showing a primary end point of noninfe-
riority of the acalabrutinib compared with 
ibrutinib. In terms of PFS with a median in 
this very high-risk patient population, close 
to 55% of patients had a del(17p) in this study 
with a median PFS of a little over 30 months.

The secondary end points [looked] at tox-
icity differences and showed that [patients 
receiving] acalabrutinib had an AFib [atrial 
fi brillation] rate of 9.6% vs 16% and also 
showed lower rates of hypertension, arthral-
gias, [and] bleeding, and [regarding] other 
end points. [The trial] was not able to meet 
its specifi ed secondary end points beyond 
the AFib, which were infections and Rich-
ter transformation, because [investigators] 
stopped fi nding signifi cance in those specifi c 
hierarchical statistical analyses end points. 

For this case specifi cally, the fact that the 
patient is [receiving] an acid-suppressing 
agent makes acalabrutinib not an ideal drug. It 
is probably a little less recognized relative [to 
its] contraindication to utilize acalabrutinib in 
the presence of PPIs [proton pump inhibitors] 
and acid-suppressing medications.  

Q: What are some promising 
upcoming strategies for CLL?

A: What we’re focusing on is minimizing 
toxicity and now potential combination 

approaches. We are trying to go [with] com-
pletely infusion-free or oral chemotherapy–
free approaches with ibrutinib- or 
venetoclax-based therapies, plus or minus 
anti-CD20. All the BTK inhibitors that are 
FDA approved, the acalabrutinib as well as 
zanubrutinib [Brukinsa], which [received] 
approvals outside of CLL…, have combina-

tion studies ongoing with venetoclax…plus 
or minus anti-CD20. We’ll go into this next 
wave of research understanding whether 
these oral options are just as good as sequen-
tial monotherapy options.

[I think the next wave of research is going 
to attempt to] utilize MRD [minimal residual 
disease] to help identify patients [for whom] we 
can pull back on treatment comfortably and/or 
utilize MRD to identify patients [for whom] we 
either extend treatment and/or add on thera-
pies. There are several clinical trials that are 
being done. CAPTIVATE [NCT02910583]7 is a 
large phase 2 study incorporating MRD results 
in [an] ibrutinib-venetoclax all oral-based com-
bination…in a response-adapted approach and 
a fi xed-duration approach for everyone. GLOW 
[NCT03462719]8 is a large phase 3 study in 
older patients looking at ibrutinib-venetoclax, 
which…reported out primary end point data 
this past summer at the [European Hematology 
Association congress].

That’s going to be encouraging to see what 
happens over time with that study. There are 
several other large clinical trials that are going to 
be reaching out with targeted agent approaches 

against chemoimmunotherapy approaches by 
the German CLL Study Group. I think we will 
know best how to do this…in several years 
from this point on…[and] utilize these poten-
tial all-oral  chemotherapy-free regimens for 
our patients, specifi cally those [who are] very 
high risk. I envision a combination strategy 
in the frontline setting, plus or minus some 
maintenance, depending on which potential 
risk factors they have. TT
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TARGETED ONCOLOGY TM VIDEO

SEQUOIA Study Focuses 
on High-Risk Deletion 17p 
Population in CLL

Jennifer R. Brown, MD, PhD, Dana-
Farber Cancer Institute, discusses the 
patient population of the SEQUOIA trial of 
zanubrutinib and venetoclax for patients with 
previously untreated chronic lymphocytic 
leukemia or small lymphocytic lymphoma. 
Patients with the deletion of chromosome 
17p13.1 are the highest-risk subgroup in CLL.
View more at targetedonc.com/
link/1647
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SANDRA P. D'ANGELO, MD, a medical oncologist at Memorial 
Sloan Kettering Cancer Center joins Katherine Poruk, MD, a 
surgical oncologist at Cancer Treatment Centers of America to 

discuss a multidisciplinary approach to treating sarcoma. For sarcoma 
that has metastasized, chemotherapy is the mainstay. Deciding which 
agents to use for a patient is usually based on comorbidities.  

Both physicians agree that histology is important in determining a 
treatment plan for patients with sarcoma. Further, pathologists and 
surgical, radiation, and medical oncologists must work together to treat 
patients with sarcoma. The following is an excerpt from their discussion. 

D'ANGELO: Katherine, I recently was in clinic and I met a patient 
who had a localized soft tissue sarcoma in the right thigh. How would 
you approach the care of a patient like that? 
PORUK: From a surgical standpoint, the fi rst things we want to do is 
take a complete history and physical [examination]. We get informa-
tion about it, how long they’ve had it, how it’s been growing, [whether] 
there [are] any symptoms associated with it, and then imaging is the 
next step. I like to get both a CT with IV contrast and an MRI to [develop 
a treatment plan]. Some radiologists are very comfortable saying, “I 
think it’s X, Y and Z, this kind of sarcoma.” In other situations, we may 
send [patients] for a biopsy. And for patients and doctors, there are 
2 types of biopsies. Depending on the type and the size [of sarco-
ma], [that information] will help us determine [whether] this patient 
needs chemotherapy fi rst, do they need radiation, or do we take them 
straight to surgery? 

D'ANGELO: As a medical oncologist, I often will meet patients in this 
setting with bigger, higher-grade tumors. We often do talk about the role 
of chemotherapy…ideally, our treatment paradigm favors a neoadjuvant 
chemotherapy approach because in that setting we’re able to at least get 
some sense of whether the tumors responded to the therapy. With regard 
to new adjuvant chemotherapy, the standard of care remains the regimen 
called AIM: doxorubicin [Caelyx], ifosfamide [Ifex], and mesna [Mesnex]. 
The fi eld of sarcoma may be somewhat divided with regard to the role of 
chemotherapy, mainly because it’s challenging for us to have prospective 
evidence-based literature supporting [its use] in each specifi c subtype. 
The most humbling part is that most patients with tumors greater than 
8 cm will [see a recurrence] and taking an aggressive approach for 
[patients] that are fi t probably is appropriate. 

PORUK: How do you sequence the available therapies at Memorial Sloan 
Kettering [Cancer Center]? How does that fi t in with the clinical guidelines? 
D'ANGELO: For most high-grade soft tissue sarcomas, once we’ve proven
the patient has metastatic disease, our standard approaches are to 
include either doxorubicin or gemcitabine and docetaxel. That approach 
is based on a relatively recent clinical trial [ISRCTN07742377] that 
compared the effi cacy of both of those regimens, with response rates in 
the 15% to 20% range and median progression-free survival of about 5 to 
6 months.1 Either of those regimens is very reasonable, and both are listed
in the NCCN [National Comprehensive Cancer Network] guide-
lines.2 I think how we decide one vs the other often is based 
on comorbidity of the patients. Regimens that we can consider 
include pazopanib [Votrient], and then there are some histology-
specifi c approaches; for example, [with] leivomyosarcoma, trabectedin [Yon-
delis] is FDA approved. For dedifferentiated liposarcoma, eribulin [Halaven] 
and selinexor [Xpovio] are also approved. [There have also] been some inter-
esting data with CDK [cyclin-dependent kinase] inhibition in [dedifferenti-
ated] liposarcoma. It is very important to ensure that pathology is reviewed 
at an academic center with a circle of pathologists to really ensure that 
diagnosis is correct, because that can certainly affect our treatment options. 

PORUK: Are targeted therapies starting to play a larger role in 
sarcoma therapy?
D'ANGELO: It depends on the subtype. The best example of success 
in targeted therapy for sarcoma is GIST [gastrointestinal stromal tumor], 
and that’s probably one of the fi rst malignancies where we truly learned 
that identifying molecular aberration or rotation and then looking into 
appropriate therapy can impact patient outcomes. Utilizing imatinib 
[Gleevec] in GIST is really the best model of success in that setting. 
Beyond GIST, there are probably less striking outcomes. Obviously, we 
know that NTRK fusions are present in about 1% of sarcomas. But I think 
that overall, the role of targeted therapies continues to evolve. Depend-
ing on the subtype, there have been some breakthroughs. TT
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