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Behind the Science
Editors sat with experts in GI oncology to discuss 
which presentations from ASCO 2022 had the greatest 
potential to impact the current treatment paradigm. 
TargetedOnc.com/link/1810

A S C O  S P O T L I G H T 
Equity in Care Address Gender Bias  
and Identity 
See pages 104-106
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SPECIAL REPORT 
Building Upon Endocrine Therapy:  
ASCO Updates in HR+/HER2– Breast Cancer

THE USE OF RVd (lenalidomide 
[Revlimid], bortezomib [Vel-
cade], and dexamethasone) 

plus autologous stem cell transplant 
(ASCT) as initial therapy followed by 
maintenance therapy with lenalido-
mide showed a significant improve-
ment in progression-free survival 
(PFS) vs RVd alone and lenalidomide 

C O N T I N U E D  O N  P A G E  57 C O N T I N U E D  O N  P A G E  70

GU CANCERS 
Lower Recurrence Risk 
Seen With Adjuvant 
Everolimus in RCC

BLOOD CANCERS 
Myeloma PFS Improves 
With RVd/Transplant 
Before Lenalidomide

IN THE PHASE 3 EVEREST 
trial (NCT01120249), the use of 
adjuvant everolimus (Afinitor), 

an mTOR inhibitor, led to a 21% 
reduction in the risk of recurrence 
or death compared with placebo for 
patients with very high–risk renal 
cell carcinoma (RCC), according 
to findings presented at the 2022  

IN THE ATHENA-MONO trial 
(NCT03522246), rucaparib 
(Rubraca) significantly improved 

progression-free survival (PFS) when 
used as a first-line maintenance for 
patients with ovarian cancer who 
responded to platinum-based chemo-
therapy, regardless of homologous 
recombination defi-
ciency (HRD) status, 
according to results 
presented at the 2022 
American Society of 
Clinical Oncology 
(ASCO) Annual Meet-
ing and published in 
the Journal of Clinical Oncology.1,2

Results in the intent-to-treat (ITT) 
population showed a median PFS of 
20.2 months (95% CI, 15.2-24.7) in 
the rucaparib arm and 9.2 months 
(95% CI, 8.3-12.2) in the placebo arm 
(HR, 0.52; 95% CI, 0.40-0.68; log-rank  

WOMEN'S CANCERS
Frontline Rucaparib 
Delivers PFS Benefit in 
Ovarian Cancer
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BRADLEY J. MONK,  
MD, FACS, FACOG

GI CANCERS 
Panitumumab/mFOLFOX 
Shows OS Benefit  
in RAS WT mCRC

C O N T I N U E D  O N  P A G E  81

PANITUMUMAB (VECTIBIX) 
PLUS chemotherapy demon-
strated superiority to bevaci-

zumab (Avastin) and chemotherapy 
in the frontline treatment of patients 
with RAS wild-type metastatic col-
orectal cancer (mCRC), according to 
results from the phase 3 PARADIGM 
trial (NCT02394795) presented at 

PRELIMINARY FINDINGS 
FROM a phase 1/2 trial 
demonstrated promising intra-

cranial activity and central nervous 
system (CNS) penetration with adagra-
sib (MRTX849) in patients with KRAS 
G12C–mutated non–small cell lung 
cancer (NSCLC) and active, untreated 
CNS metastases, according to a presen-
tation at the 2022 American Society of 
Clinical Oncology Annual Meeting.1

In patients enrolled in the phase 
1b portion of the KRYSTAL-1 trial 
(NCT03785249) who received 
adagrasib, the intracranial objec-

tive response rate 
(ORR) was 32%, and 
the median overall 
survival (OS) and 
intracranial duration 
of response (DOR) 
were not reached. 
In a second presen-
tation of data from 

the KRYSTAL-1 trial, results from 
cohort A showed that at a median 
follow-up of 12.9 months, the ORR 
was 43% among 112 patients with 
measurable disease at baseline (95% 
CI, 33.5%-52.6%).2 

“CNS metastases from KRAS 
G12C-mutant NSCLC are common 
and are associated with a poor 
prognosis. Adagrasib demonstrated 
encouraging and durable CNS-spe-
cific activity in patients with KRAS 
G12C–mutant NSCLC and active, 
untreated CNS metastases,” Joshua 
K. Sabari, MD, assistant professor at 
the New York University Grossman 
School of Medicine and Perlmutter 

LUNG CANCERS
Adagrasib Penetrates 
CNS in Early Data of 
KRAS G12C+ NSCLC 
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JOSHUA K. SABARI, 
 MD

Highlights From the 2022 American Society  
of Clinical Oncology Annual Meeting
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Indication 
PLUVICTO™ (lutetium Lu 177 vipivotide tetraxetan) is 
indicated for the treatment of adult patients with prostate-
specific membrane antigen (PSMA)-positive metastatic 
castration-resistant prostate cancer (mCRPC) who have been 
treated with androgen receptor (AR) pathway inhibition and 
taxane-based chemotherapy.

IMPORTANT SAFETY INFORMATION
Risk From Radiation Exposure 
PLUVICTO contributes to a patient’s long-term cumulative 
radiation exposure, which is associated with an increased 
risk for cancer.
Minimize radiation exposure to patients, medical personnel, 
and household contacts during and after treatment with 
PLUVICTO consistent with institutional practices, patient 
treatment procedures, Nuclear Regulatory Commission 
patient-release guidance, and instructions to the patient 
for follow-up radiation protection.
Ensure patients increase oral fluid intake and advise them 
to void as often as possible to reduce bladder radiation.
To minimize radiation exposure to others, advise patients to 
limit close contact (less than 3 feet) with household contacts 
for 2 days or with children and pregnant women for 7 days, 
to refrain from sexual activity for 7 days, and to sleep in a 

separate bedroom from household contacts for 3 days, from 
children for 7 days, or from pregnant women for 15 days.

Myelosuppression
PLUVICTO can cause severe and life-threatening 
myelosuppression. In the VISION study, grade 3 or 4 decreased 
hemoglobin (15%), decreased platelets (9%), decreased 
leukocytes (7%), and decreased neutrophils (4.5%) occurred 
in patients treated with PLUVICTO. Grade ≥3 pancytopenia 
occurred in 1.1% of patients (including 2 fatal events). Two 
deaths (0.4%) due to intracranial hemorrhage and subdural 
hematoma in association with thrombocytopenia were 
observed. One death due to sepsis and concurrent 
neutropenia was observed.
Perform complete blood counts before and during treatment 
with PLUVICTO. Withhold, reduce dose, or permanently 
discontinue PLUVICTO and clinically treat patients based on 
severity of myelosuppression.

Renal Toxicity
PLUVICTO can cause severe renal toxicity. In the VISION study, 
grade 3 or 4 acute kidney injury (3%) and increased creatinine 
(0.9%) occurred in patients treated with PLUVICTO.
Advise patients to remain well hydrated and to urinate 
frequently before and after administration of PLUVICTO.
Perform kidney function laboratory tests, including serum 
creatinine and calculated creatinine clearance (CrCl), before 

Target PSMA+ mCRPC 
wherever it goes—bone, 
nodal, or visceral metastases1

NOW APPROVED

Not an actual patient.
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and during treatment. Withhold, reduce dose, or permanently 
discontinue PLUVICTO based on severity of renal toxicity.

Embryo-Fetal Toxicity
The safety and efficacy of PLUVICTO have not been 
established in females. Based on its mechanism of action, 
PLUVICTO can cause fetal harm. No animal studies using 
lutetium Lu 177 vipivotide tetraxetan have been conducted to 
evaluate its effect on female reproduction and embryo-fetal 
development; however, all radiopharmaceuticals, including 
PLUVICTO, have the potential to cause fetal harm. Advise 
male patients with female partners of reproductive potential 
to use effective contraception during treatment with 
PLUVICTO and for 14 weeks after the last dose.

Infertility
The recommended cumulative dose of 44.4 GBq of 
PLUVICTO results in a radiation-absorbed dose to the testes 
within the range where PLUVICTO may cause temporary 
or permanent infertility.

Adverse Reactions
The most common adverse reactions (≥20%) occurring at 
a higher incidence in patients who received PLUVICTO plus 
best standard of care (BSoC) were fatigue, dry mouth, nausea, 
anemia, decreased appetite, and constipation. Clinically 
relevant adverse reactions in <5% of patients included dry 
eye, vertigo, and pancytopenia (including bicytopenia).

Laboratory Abnormalities
The most common laboratory abnormalities that worsened 
from baseline in ≥30% of patients who received PLUVICTO 
plus BSoC were decreased lymphocytes, decreased 
hemoglobin, decreased leukocytes, decreased platelets, 
decreased calcium, and decreased sodium.

Please see Brief Summary of full Prescribing Information 
on the following pages.
AR, androgen receptor; ARPI, androgen receptor pathway inhibitors; BSOC, best 
standard of care; CR, complete response; mCRPC, metastatic castration-resistant 
prostate cancer; ORR, overall response rate; OS, overall survival; PR, partial response; 
PSMA, prostate-specific membrane antigen; PSMA+, PSMA positive; rPFS, radiographic 
progression-free survival.

References:
1. Pluvicto [prescribing information]. Millburn, NJ: Advanced Accelerator Applications 
USA, Inc; 2022. 2. Sartor O et al; VISION Investigators. N Engl J Med. 2021;385(12):1091-
1103. doi:10.1056/NEJMoa2107322. 3. Data on file. VISION [PSMA-617-01] study. Novartis 
Pharmaceuticals Corp; 2021. 4. Sartor O et al; VISION Investigators. N Engl J Med. 
2021;385(12)(suppl):1091-1103. doi:10.1056/NEJMoa2107322. 
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In the pivotal phase 3 VISION trial, PLUVICTO + BSOC vs BSOC alone1-4: 

Significantly improved ORR1,4a

30% VS 2%
of patients, respectively

Significantly improved median OS1,2

15.3 VS 11.3
months, respectively

HR=0.62 
(95% CI, 0.52-0.74)

P<0.001

(N=551 vs 280)

Significantly improved rPFS3

8.7 VS 3.4
months, respectively

HR=0.40 
(95% CI, 0.31-0.52)

P<0.001

(N=385 vs 196)

CR: 6% vs 0% 
PR: 24% vs 2% 

P<0.001b

(N=319 vs 120)c

(ORR=CR+PR)

Alternate Primary End Points Key Secondary End Point

Interpretation of the magnitude of the rPFS effect was limited due to a high degree of censoring from early dropout in the control arm

a ORR is reported as a measure of response in soft tissue disease, lymph node, or visceral lesions. 
b Stratified Wald’s Chi-square test 2-sided P value. 
c Patients with evaluable disease at baseline.

VISION trial design1,2

VISION was an international, prospective, open-label, multicenter, randomized phase 3 clinical trial evaluating PLUVICTO in 
831 adult patients with PSMA-positive mCRPC previously treated with at least 1 AR pathway inhibitor and 1 or 2 taxane regimens. 
Participants were randomized in a 2:1 ratio to receive PLUVICTO (7.4 GBq every 6 weeks for up to 6 cycles) + protocol-permitted
BSOC or BSOC alone.

Learn more at PluvictoHCP.com
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PLUVICTOTM (lutetium Lu 177 vipivotide tetraxetan) injection, for intravenous use 
Initial U.S. Approval: 2022 
BRIEF SUMMARY: Please see package insert for full prescribing information. 
 1  INDICATIONS AND USAGE 

PLUVICTO is indicated for the treatment of adult patients with prostate-specific membrane 
antigen (PSMA)-positive metastatic castration-resistant prostate cancer (mCRPC) who have 
been treated with androgen receptor (AR) pathway inhibition and taxane-based chemotherapy. 

 4  CONTRAINDICATIONS 
None. 

 5  WARNINGS AND PRECAUTIONS 
5.1 Risk From Radiation Exposure 
PLUVICTO contributes to a patient’s overall long-term cumulative radiation exposure. Long-term 
cumulative radiation exposure is associated with an increased risk for cancer. 

Minimize radiation exposure to patients, medical personnel, and household contacts during  
and after treatment with PLUVICTO consistent with institutional good radiation safety practices, 
patient treatment procedures, Nuclear Regulatory Commission patient-release guidance, and 
instructions to the patient for follow-up radiation protection at home. 

Ensure patients increase oral fluid intake and advise patients to void as often as possible to 
reduce bladder radiation. 

Before the patient is released, the healthcare provider should explain the necessary radioprotec-
tion precautions that the patient should follow to minimize radiation exposure to others [see 
Patient Counseling Information (17) in the full prescribing information]. Following administration 
of PLUVICTO, advise patients to limit close contact (less than 3 feet) with household contacts for 
2 days or with children and pregnant women for 7 days. Following administration of PLUVICTO, 
advise patients to refrain from sexual activity for 7 days. Following administration of PLUVICTO, 
advise patients to sleep in a separate bedroom from household contacts for 3 days, from children 
for 7 days, or from pregnant women for 15 days. 

5.2 Myelosuppression 
PLUVICTO can cause severe and life-threatening myelosuppression, including anemia, thrombo-
cytopenia, leukopenia, and neutropenia. In the VISION study, Grade 3 or 4 decreased hemoglobin 
(15%), decreased platelets (9%), decreased leukocytes (7%), and decreased neutrophils (4.5%) 
occurred in patients treated with PLUVICTO. Grade ≥ 3 pancytopenia occurred in 1.1% (which 
includes two fatal events) in patients treated with PLUVICTO. Two deaths (0.4%) due to intracranial 
hemorrhage and subdural hematoma in association with thrombocytopenia were observed in 
patients who received PLUVICTO. One death due to sepsis and concurrent neutropenia was 
observed in patients who received PLUVICTO. 

Perform complete blood counts before and during treatment with PLUVICTO. Withhold, reduce 
dose, or permanently discontinue PLUVICTO and clinically treat patients based on the severity of 
myelosuppression [see Dosage and Administration (2.4) in the full prescribing information]. 

5.3 Renal Toxicity 
PLUVICTO can cause severe renal toxicity. In the VISION study, Grade 3 or 4 acute kidney injury 
(3%) and increased creatinine (0.9%) occurred in patients treated with PLUVICTO. 

Advise patients to remain well hydrated and to urinate frequently before and after administration 
of PLUVICTO. Perform kidney function laboratory tests, including serum creatinine and calculated 
CLcr, before and during treatment with PLUVICTO. Withhold, reduce dose, or permanently dis-
continue PLUVICTO based on the severity of renal toxicity [see Dosage and Administration (2.4) 
in the full prescribing information]. 

5.4 Embryo-Fetal Toxicity 
The safety and efficacy of PLUVICTO have not been established in females. Based on its mech -
anism of action, PLUVICTO can cause fetal harm [see Clinical Pharmacology (12.1) in the full 
prescribing information]. No animal studies using lutetium Lu 177 vipivotide tetraxetan have 
been conducted to evaluate its effect on female reproduction and embryo-fetal development; 
however, all radiopharmaceuticals, including PLUVICTO, have the potential to cause fetal harm. 
Advise male patients with female partners of reproductive potential to use effective contracep-
tion during treatment with PLUVICTO and for 14 weeks after the last dose [see Use in Specific 
Populations (8.1, 8.3)]. 

5.5 Infertility 
PLUVICTO may cause infertility in males. The recommended cumulative dose of 44.4 GBq of 
PLUVICTO results in a radiation absorbed dose to the testes within the range where PLUVICTO 
may cause temporary or permanent infertility [see Use in Specific Populations (8.3)]. 

 6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are described elsewhere in the labeling: 
•  Myelosuppression [see Warnings and Precautions (5.2)] 
•  Renal Toxicity [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 safety of PLUVICTO was evaluated in the VISION study in patients with progressive,  
PSMA-positive mCRPC [see Clinical Studies (14) in the full prescribing information]. Of the  
831 patients randomized, 734 patients received at least one dose of randomized treatment. 
Patients received at least one dose of either PLUVICTO 7.4 GBq (200 mCi) administered every  
6 to 10 weeks plus BSoC (N = 529) or BSoC alone (N = 205). The median duration of exposure 
to randomized treatment was 7.8 months (range, 0.3 to 24.9) for patients who received  
PLUVICTO plus BSoC. Among patients who received PLUVICTO plus BSoC, the median number 
of doses of PLUVICTO received was 5 (range, 1 to 6). The median cumulative dose of PLUVICTO 
was 37.5 GBq (range, 7.0 to 48.3). The median duration of follow-up was 14.8 months for 
patients receiving PLUVICTO plus BSoC. 

Serious adverse reactions occurred in 36% of patients who received PLUVICTO plus BSoC. 
Serious adverse reactions in > 1% of patients who received PLUVICTO plus BSoC included 
hemorrhage (4%), musculoskeletal pain (3.8%), sepsis (3.2%), anemia (2.8%), urinary tract 
infection (2.6%), acute kidney injury (1.7%), pneumonia (1.7%), pancytopenia (1.3%), pyrexia 
(1.3%), spinal cord compression (1.1%), and pulmonary embolism (1.1%). 

Fatal adverse reactions occurred in 2.8% of patients who received PLUVICTO plus BSoC,  
including sepsis (0.9%), pancytopenia (0.6%), hepatic failure (0.4%), intracranial hemorrhage 

(0.2%), subdural hematoma (0.2%), ischemic stroke (0.2%), COVID-19 (0.2%), and aspiration 
pneumonia (0.2%). 

PLUVICTO was permanently discontinued due to adverse reactions in 12% of patients. Adverse 
reactions leading to permanent discontinuation of PLUVICTO in ≥ 1% of patients who received 
PLUVICTO plus BSoC were anemia (2.8%), thrombocytopenia (2.8%), and leukopenia (including 
neutropenia) (1.7%). 

Adverse reactions leading to a dose interruption of PLUVICTO occurred in 16% of patients. The 
most frequent (≥ 3%) adverse reactions leading to a dose interruption of PLUVICTO in patients 
who received PLUVICTO plus BSoC were anemia (5%) and thrombocytopenia (3.6%). 

Adverse reactions leading to a dose reduction of PLUVICTO occurred in 6% of patients. The 
most frequent (≥ 1%) adverse reactions leading to a dose reduction of PLUVICTO in patients 
who received PLUVICTO plus BSoC were thrombocytopenia (1.9%) and anemia (1.3%). 

The most common adverse reactions (≥ 20%) occurring at a higher incidence in patients who 
received PLUVICTO plus BSoC were fatigue, dry mouth, nausea, anemia, decreased appetite, 
and constipation. 

The most common laboratory abnormalities that worsened from baseline in ≥ 30% of patients 
who received PLUVICTO plus BSoC were decreased lymphocytes, decreased hemoglobin, 
decreased leukocytes, decreased platelets, decreased calcium, and decreased sodium. 

Table 3 and Table 4 summarize the incidence of adverse reactions and laboratory abnormalities, 
respectively. 

 

Clinically relevant adverse reactions in < 5% of patients who received PLUVICTO plus BSoC 
included dry eye, vertigo, and pancytopenia (including bicytopenia). 

 

Table 3: Adverse Reactions (≥ 5%) in Patients with PSMA-positive mCRPC Who Received  
PLUVICTO Plus BSoC in VISION 

Adverse Reactions PLUVICTO Plus BSoC 
(N = 529)

BSoC 
(N = 205)

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

General disorders
  Fatigue 43 6 23 1.5

  Decreased appetite 21 1.9 15 0.5

  Weight decreased 11 0.4 9 0

  Peripheral edemaa 10 0.4 7 0.5

  Pyrexia 7 0.4 3.4 0

Gastrointestinal disorders
  Dry mouthb 39 0 0.5 0

  Nausea 35 1.3 17 0.5

  Constipation 20 1.1 11 0.5

  Vomitingc 19 0.9 6 0.5

  Diarrhea 19 0.8 2.9 0.5

  Abdominal paind 11 1.1 6 0.5

Blood and lymphatic system disorders
  Anemia 32 13 13 4.9

  Thrombocytopenia 17 8 4.4 1

Renal and urinary disorders
  Urinary tract infectione 12 3.8 1 0.5

  Acute kidney injuryf 9 3.2 6 2.9

Nervous system disorders
  Dizziness 8 0.9 4.4 0

  Headache 7 0.8 2 0

  Dysgeusiag 7 0 1.5 0
Abbreviation: BSoC, best standard of care. 
aPeripheral edema includes peripheral edema, fluid retention, and fluid overload. 
bDry mouth includes dry mouth, aptyalism, and dry throat. 
cVomiting includes vomiting and retching. 
dAbdominal pain includes abdominal pain, abdominal pain upper, abdominal discomfort, abdominal 
pain lower, abdominal tenderness, and gastrointestinal pain. 
eUrinary tract infection includes urinary tract infection, cystitis, and cystitis bacterial. 
fAcute kidney injury includes blood creatinine increased, acute kidney injury, renal failure, and blood 
urea increased. 
gDysgeusia includes dysgeusia and taste disorder.

Table 4: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients 
With PSMA-positive mCRPC Who Received PLUVICTO Plus BSoC (Between Arm Difference of  
≥ 5% All Grades) in VISION 

Laboratory Abnormalities PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry

Decreased calcium 39 2.5 28 3

Decreased sodium 33 0.6c 23 1

Increased aspartate  
aminotransferase 28 1.1 18 1c

                                                                                                                                          (continued)

 

 8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
The safety and efficacy of PLUVICTO have not been established in females. Based on its mecha-
nism of action, PLUVICTO can cause fetal harm [see Clinical Pharmacology (12.1) in the full  
prescribing information]. There are no available data on PLUVICTO use in pregnant females. No 
animal studies using lutetium Lu 177 vipivotide tetraxetan have been conducted to evaluate its 
effect on female reproduction and embryo-fetal development; however, all radiopharmaceuticals, 
including PLUVICTO, have the potential to cause fetal harm. 
8.2 Lactation 
Risk Summary 
The safety and efficacy of PLUVICTO have not been established in females. There are no data on 
the presence of lutetium Lu 177 vipivotide tetraxetan in human milk or its effects on the breastfed 
child or on milk production. 

8.3 Females and Males of Reproductive Potential 
Contraception 
Males 
Based on its mechanism of action, advise male patients with female partners of reproductive 
potential to use effective contraception during treatment with PLUVICTO and for 14 weeks after 
the last dose [see Clinical Pharmacology (12.1), Nonclinical Toxicology (13.1) in the full pre-
scribing information]. 

Infertility 
The recommended cumulative dose of 44.4 GBq of PLUVICTO results in a radiation absorbed 
dose to the testes within the range where PLUVICTO may cause temporary or permanent infertility. 

8.4 Pediatric Use 
The safety and effectiveness of PLUVICTO in pediatric patients have not been established. 

8.5 Geriatric Use 
Of the 529 patients who received at least one dose of PLUVICTO plus BSoC in the VISION  
study, 387 patients (73%) were 65 years or older and 143 patients (27%) were 75 years or older. 
No overall differences in effectiveness were observed between patients ≥ 75 years of age and 
younger patients. Serious adverse reactions occurred in 11% of patients ≥ 75 years of age and 
in 11% of younger patients. Grade ≥ 3 adverse reactions occurred in 40% of patients ≥ 75 years 
of age and in 31% of younger patients. 

8.6 Renal Impairment 
Exposure of lutetium Lu 177 vipivotide tetraxetan is expected to increase with the degree of 
renal impairment [see Clinical Pharmacology (12.3) in the full prescribing information]. No dose 
adjustment is recommended for patients with mild (baseline CLcr 60 to 89 mL/min by Cockcroft-
Gault) to moderate (CLcr 30 to 59 mL/min) renal impairment; however, patients with mild or 
moderate renal impairment may be at greater risk of toxicity. Frequently monitor renal function 
and adverse reactions in patients with mild to moderate renal impairment [see Dosage and 
Administration (2.4) in the full prescribing information]. The pharmacokinetics and safety of 
PLUVICTO have not been studied in patients with severe (CLcr 15 to 29 mL/min) renal impair-
ment or end-stage renal disease. 

10 OVERDOSAGE 
In the event of administration of a radiation overdosage with PLUVICTO, reduce the radiation 
absorbed dose to the patient by increasing the elimination of the radionuclide from the body by 
frequent micturition or by forced diuresis and frequent bladder voiding. Estimate the effective 
radiation dose that was applied and treat with additional supportive care measures as clinically 
indicated. 

Distributed by: 
Advanced Accelerator Applications USA, Inc. 
Millburn, NJ 07041 

©2022 Advanced Accelerator Applications USA, Inc. 
PLUVICTO is a trademark of Novartis AG and/or its affiliates 
U.S. Patents 10398791; 10406240 
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Table 4: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients 
With PSMA-positive mCRPC Who Received PLUVICTO Plus BSoC (Between Arm Difference of  
≥ 5% All Grades) in VISION 

Laboratory Abnormalities PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry
Increased creatinine 24 0.9c 14 0.5c

Increased potassium 24 0.6 18 0.5c

Increased sodium 11 0c 5 0c

Hematology
Decreased lymphocytes 85 47 51 18

Decreased hemoglobin 63 15c 34 7c

Decreased leukocytes 56 7 22 2

Decreased platelets 45 9 20 2.5

Decreased neutrophils 28 4.5 9 0.5
Abbreviation: BSoC, best standard of care. 
aThe denominator used to calculate the rate for each laboratory parameter varied from 506 to 529 
based on the number of patients with a baseline value and at least one post-treatment value. 
bThe denominator used to calculate the rate for each laboratory parameter varied from 194 to 198 
based on the number of patients with a baseline value and at least one post-treatment value. 
cNo Grade 4 laboratory abnormalities worsening from baseline were reported.
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PLUVICTOTM (lutetium Lu 177 vipivotide tetraxetan) injection, for intravenous use 
Initial U.S. Approval: 2022 
BRIEF SUMMARY: Please see package insert for full prescribing information. 
 1  INDICATIONS AND USAGE 

PLUVICTO is indicated for the treatment of adult patients with prostate-specific membrane 
antigen (PSMA)-positive metastatic castration-resistant prostate cancer (mCRPC) who have 
been treated with androgen receptor (AR) pathway inhibition and taxane-based chemotherapy. 

 4  CONTRAINDICATIONS 
None. 

 5  WARNINGS AND PRECAUTIONS 
5.1 Risk From Radiation Exposure 
PLUVICTO contributes to a patient’s overall long-term cumulative radiation exposure. Long-term 
cumulative radiation exposure is associated with an increased risk for cancer. 

Minimize radiation exposure to patients, medical personnel, and household contacts during  
and after treatment with PLUVICTO consistent with institutional good radiation safety practices, 
patient treatment procedures, Nuclear Regulatory Commission patient-release guidance, and 
instructions to the patient for follow-up radiation protection at home. 

Ensure patients increase oral fluid intake and advise patients to void as often as possible to 
reduce bladder radiation. 

Before the patient is released, the healthcare provider should explain the necessary radioprotec-
tion precautions that the patient should follow to minimize radiation exposure to others [see 
Patient Counseling Information (17) in the full prescribing information]. Following administration 
of PLUVICTO, advise patients to limit close contact (less than 3 feet) with household contacts for 
2 days or with children and pregnant women for 7 days. Following administration of PLUVICTO, 
advise patients to refrain from sexual activity for 7 days. Following administration of PLUVICTO, 
advise patients to sleep in a separate bedroom from household contacts for 3 days, from children 
for 7 days, or from pregnant women for 15 days. 

5.2 Myelosuppression 
PLUVICTO can cause severe and life-threatening myelosuppression, including anemia, thrombo-
cytopenia, leukopenia, and neutropenia. In the VISION study, Grade 3 or 4 decreased hemoglobin 
(15%), decreased platelets (9%), decreased leukocytes (7%), and decreased neutrophils (4.5%) 
occurred in patients treated with PLUVICTO. Grade ≥ 3 pancytopenia occurred in 1.1% (which 
includes two fatal events) in patients treated with PLUVICTO. Two deaths (0.4%) due to intracranial 
hemorrhage and subdural hematoma in association with thrombocytopenia were observed in 
patients who received PLUVICTO. One death due to sepsis and concurrent neutropenia was 
observed in patients who received PLUVICTO. 

Perform complete blood counts before and during treatment with PLUVICTO. Withhold, reduce 
dose, or permanently discontinue PLUVICTO and clinically treat patients based on the severity of 
myelosuppression [see Dosage and Administration (2.4) in the full prescribing information]. 

5.3 Renal Toxicity 
PLUVICTO can cause severe renal toxicity. In the VISION study, Grade 3 or 4 acute kidney injury 
(3%) and increased creatinine (0.9%) occurred in patients treated with PLUVICTO. 

Advise patients to remain well hydrated and to urinate frequently before and after administration 
of PLUVICTO. Perform kidney function laboratory tests, including serum creatinine and calculated 
CLcr, before and during treatment with PLUVICTO. Withhold, reduce dose, or permanently dis-
continue PLUVICTO based on the severity of renal toxicity [see Dosage and Administration (2.4) 
in the full prescribing information]. 

5.4 Embryo-Fetal Toxicity 
The safety and efficacy of PLUVICTO have not been established in females. Based on its mech -
anism of action, PLUVICTO can cause fetal harm [see Clinical Pharmacology (12.1) in the full 
prescribing information]. No animal studies using lutetium Lu 177 vipivotide tetraxetan have 
been conducted to evaluate its effect on female reproduction and embryo-fetal development; 
however, all radiopharmaceuticals, including PLUVICTO, have the potential to cause fetal harm. 
Advise male patients with female partners of reproductive potential to use effective contracep-
tion during treatment with PLUVICTO and for 14 weeks after the last dose [see Use in Specific 
Populations (8.1, 8.3)]. 

5.5 Infertility 
PLUVICTO may cause infertility in males. The recommended cumulative dose of 44.4 GBq of 
PLUVICTO results in a radiation absorbed dose to the testes within the range where PLUVICTO 
may cause temporary or permanent infertility [see Use in Specific Populations (8.3)]. 

 6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are described elsewhere in the labeling: 
•  Myelosuppression [see Warnings and Precautions (5.2)] 
•  Renal Toxicity [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 safety of PLUVICTO was evaluated in the VISION study in patients with progressive,  
PSMA-positive mCRPC [see Clinical Studies (14) in the full prescribing information]. Of the  
831 patients randomized, 734 patients received at least one dose of randomized treatment. 
Patients received at least one dose of either PLUVICTO 7.4 GBq (200 mCi) administered every  
6 to 10 weeks plus BSoC (N = 529) or BSoC alone (N = 205). The median duration of exposure 
to randomized treatment was 7.8 months (range, 0.3 to 24.9) for patients who received  
PLUVICTO plus BSoC. Among patients who received PLUVICTO plus BSoC, the median number 
of doses of PLUVICTO received was 5 (range, 1 to 6). The median cumulative dose of PLUVICTO 
was 37.5 GBq (range, 7.0 to 48.3). The median duration of follow-up was 14.8 months for 
patients receiving PLUVICTO plus BSoC. 

Serious adverse reactions occurred in 36% of patients who received PLUVICTO plus BSoC. 
Serious adverse reactions in > 1% of patients who received PLUVICTO plus BSoC included 
hemorrhage (4%), musculoskeletal pain (3.8%), sepsis (3.2%), anemia (2.8%), urinary tract 
infection (2.6%), acute kidney injury (1.7%), pneumonia (1.7%), pancytopenia (1.3%), pyrexia 
(1.3%), spinal cord compression (1.1%), and pulmonary embolism (1.1%). 

Fatal adverse reactions occurred in 2.8% of patients who received PLUVICTO plus BSoC,  
including sepsis (0.9%), pancytopenia (0.6%), hepatic failure (0.4%), intracranial hemorrhage 

(0.2%), subdural hematoma (0.2%), ischemic stroke (0.2%), COVID-19 (0.2%), and aspiration 
pneumonia (0.2%). 

PLUVICTO was permanently discontinued due to adverse reactions in 12% of patients. Adverse 
reactions leading to permanent discontinuation of PLUVICTO in ≥ 1% of patients who received 
PLUVICTO plus BSoC were anemia (2.8%), thrombocytopenia (2.8%), and leukopenia (including 
neutropenia) (1.7%). 

Adverse reactions leading to a dose interruption of PLUVICTO occurred in 16% of patients. The 
most frequent (≥ 3%) adverse reactions leading to a dose interruption of PLUVICTO in patients 
who received PLUVICTO plus BSoC were anemia (5%) and thrombocytopenia (3.6%). 

Adverse reactions leading to a dose reduction of PLUVICTO occurred in 6% of patients. The 
most frequent (≥ 1%) adverse reactions leading to a dose reduction of PLUVICTO in patients 
who received PLUVICTO plus BSoC were thrombocytopenia (1.9%) and anemia (1.3%). 

The most common adverse reactions (≥ 20%) occurring at a higher incidence in patients who 
received PLUVICTO plus BSoC were fatigue, dry mouth, nausea, anemia, decreased appetite, 
and constipation. 

The most common laboratory abnormalities that worsened from baseline in ≥ 30% of patients 
who received PLUVICTO plus BSoC were decreased lymphocytes, decreased hemoglobin, 
decreased leukocytes, decreased platelets, decreased calcium, and decreased sodium. 

Table 3 and Table 4 summarize the incidence of adverse reactions and laboratory abnormalities, 
respectively. 

 

Clinically relevant adverse reactions in < 5% of patients who received PLUVICTO plus BSoC 
included dry eye, vertigo, and pancytopenia (including bicytopenia). 

 

Table 3: Adverse Reactions (≥ 5%) in Patients with PSMA-positive mCRPC Who Received  
PLUVICTO Plus BSoC in VISION 

Adverse Reactions PLUVICTO Plus BSoC 
(N = 529)

BSoC 
(N = 205)

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

General disorders
  Fatigue 43 6 23 1.5

  Decreased appetite 21 1.9 15 0.5

  Weight decreased 11 0.4 9 0

  Peripheral edemaa 10 0.4 7 0.5

  Pyrexia 7 0.4 3.4 0

Gastrointestinal disorders
  Dry mouthb 39 0 0.5 0

  Nausea 35 1.3 17 0.5

  Constipation 20 1.1 11 0.5

  Vomitingc 19 0.9 6 0.5

  Diarrhea 19 0.8 2.9 0.5

  Abdominal paind 11 1.1 6 0.5

Blood and lymphatic system disorders
  Anemia 32 13 13 4.9

  Thrombocytopenia 17 8 4.4 1

Renal and urinary disorders
  Urinary tract infectione 12 3.8 1 0.5

  Acute kidney injuryf 9 3.2 6 2.9

Nervous system disorders
  Dizziness 8 0.9 4.4 0

  Headache 7 0.8 2 0

  Dysgeusiag 7 0 1.5 0
Abbreviation: BSoC, best standard of care. 
aPeripheral edema includes peripheral edema, fluid retention, and fluid overload. 
bDry mouth includes dry mouth, aptyalism, and dry throat. 
cVomiting includes vomiting and retching. 
dAbdominal pain includes abdominal pain, abdominal pain upper, abdominal discomfort, abdominal 
pain lower, abdominal tenderness, and gastrointestinal pain. 
eUrinary tract infection includes urinary tract infection, cystitis, and cystitis bacterial. 
fAcute kidney injury includes blood creatinine increased, acute kidney injury, renal failure, and blood 
urea increased. 
gDysgeusia includes dysgeusia and taste disorder.

Table 4: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients 
With PSMA-positive mCRPC Who Received PLUVICTO Plus BSoC (Between Arm Difference of  
≥ 5% All Grades) in VISION 

Laboratory Abnormalities PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry

Decreased calcium 39 2.5 28 3

Decreased sodium 33 0.6c 23 1

Increased aspartate  
aminotransferase 28 1.1 18 1c

                                                                                                                                          (continued)

 

 8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
The safety and efficacy of PLUVICTO have not been established in females. Based on its mecha-
nism of action, PLUVICTO can cause fetal harm [see Clinical Pharmacology (12.1) in the full  
prescribing information]. There are no available data on PLUVICTO use in pregnant females. No 
animal studies using lutetium Lu 177 vipivotide tetraxetan have been conducted to evaluate its 
effect on female reproduction and embryo-fetal development; however, all radiopharmaceuticals, 
including PLUVICTO, have the potential to cause fetal harm. 
8.2 Lactation 
Risk Summary 
The safety and efficacy of PLUVICTO have not been established in females. There are no data on 
the presence of lutetium Lu 177 vipivotide tetraxetan in human milk or its effects on the breastfed 
child or on milk production. 

8.3 Females and Males of Reproductive Potential 
Contraception 
Males 
Based on its mechanism of action, advise male patients with female partners of reproductive 
potential to use effective contraception during treatment with PLUVICTO and for 14 weeks after 
the last dose [see Clinical Pharmacology (12.1), Nonclinical Toxicology (13.1) in the full pre-
scribing information]. 

Infertility 
The recommended cumulative dose of 44.4 GBq of PLUVICTO results in a radiation absorbed 
dose to the testes within the range where PLUVICTO may cause temporary or permanent infertility. 

8.4 Pediatric Use 
The safety and effectiveness of PLUVICTO in pediatric patients have not been established. 

8.5 Geriatric Use 
Of the 529 patients who received at least one dose of PLUVICTO plus BSoC in the VISION  
study, 387 patients (73%) were 65 years or older and 143 patients (27%) were 75 years or older. 
No overall differences in effectiveness were observed between patients ≥ 75 years of age and 
younger patients. Serious adverse reactions occurred in 11% of patients ≥ 75 years of age and 
in 11% of younger patients. Grade ≥ 3 adverse reactions occurred in 40% of patients ≥ 75 years 
of age and in 31% of younger patients. 

8.6 Renal Impairment 
Exposure of lutetium Lu 177 vipivotide tetraxetan is expected to increase with the degree of 
renal impairment [see Clinical Pharmacology (12.3) in the full prescribing information]. No dose 
adjustment is recommended for patients with mild (baseline CLcr 60 to 89 mL/min by Cockcroft-
Gault) to moderate (CLcr 30 to 59 mL/min) renal impairment; however, patients with mild or 
moderate renal impairment may be at greater risk of toxicity. Frequently monitor renal function 
and adverse reactions in patients with mild to moderate renal impairment [see Dosage and 
Administration (2.4) in the full prescribing information]. The pharmacokinetics and safety of 
PLUVICTO have not been studied in patients with severe (CLcr 15 to 29 mL/min) renal impair-
ment or end-stage renal disease. 

10 OVERDOSAGE 
In the event of administration of a radiation overdosage with PLUVICTO, reduce the radiation 
absorbed dose to the patient by increasing the elimination of the radionuclide from the body by 
frequent micturition or by forced diuresis and frequent bladder voiding. Estimate the effective 
radiation dose that was applied and treat with additional supportive care measures as clinically 
indicated. 
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Table 4: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients 
With PSMA-positive mCRPC Who Received PLUVICTO Plus BSoC (Between Arm Difference of  
≥ 5% All Grades) in VISION 

Laboratory Abnormalities PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry
Increased creatinine 24 0.9c 14 0.5c

Increased potassium 24 0.6 18 0.5c

Increased sodium 11 0c 5 0c

Hematology
Decreased lymphocytes 85 47 51 18

Decreased hemoglobin 63 15c 34 7c

Decreased leukocytes 56 7 22 2

Decreased platelets 45 9 20 2.5

Decreased neutrophils 28 4.5 9 0.5
Abbreviation: BSoC, best standard of care. 
aThe denominator used to calculate the rate for each laboratory parameter varied from 506 to 529 
based on the number of patients with a baseline value and at least one post-treatment value. 
bThe denominator used to calculate the rate for each laboratory parameter varied from 194 to 198 
based on the number of patients with a baseline value and at least one post-treatment value. 
cNo Grade 4 laboratory abnormalities worsening from baseline were reported.

104081_040_aaalus_psma617_to_king_fa3.indd   4104081_040_aaalus_psma617_to_king_fa3.indd   4 3/31/22   9:38 AM3/31/22   9:38 AM



PLUVICTOTM (lutetium Lu 177 vipivotide tetraxetan) injection, for intravenous use 
Initial U.S. Approval: 2022 
BRIEF SUMMARY: Please see package insert for full prescribing information. 
 1  INDICATIONS AND USAGE 

PLUVICTO is indicated for the treatment of adult patients with prostate-specific membrane 
antigen (PSMA)-positive metastatic castration-resistant prostate cancer (mCRPC) who have 
been treated with androgen receptor (AR) pathway inhibition and taxane-based chemotherapy. 

 4  CONTRAINDICATIONS 
None. 

 5  WARNINGS AND PRECAUTIONS 
5.1 Risk From Radiation Exposure 
PLUVICTO contributes to a patient’s overall long-term cumulative radiation exposure. Long-term 
cumulative radiation exposure is associated with an increased risk for cancer. 

Minimize radiation exposure to patients, medical personnel, and household contacts during  
and after treatment with PLUVICTO consistent with institutional good radiation safety practices, 
patient treatment procedures, Nuclear Regulatory Commission patient-release guidance, and 
instructions to the patient for follow-up radiation protection at home. 

Ensure patients increase oral fluid intake and advise patients to void as often as possible to 
reduce bladder radiation. 

Before the patient is released, the healthcare provider should explain the necessary radioprotec-
tion precautions that the patient should follow to minimize radiation exposure to others [see 
Patient Counseling Information (17) in the full prescribing information]. Following administration 
of PLUVICTO, advise patients to limit close contact (less than 3 feet) with household contacts for 
2 days or with children and pregnant women for 7 days. Following administration of PLUVICTO, 
advise patients to refrain from sexual activity for 7 days. Following administration of PLUVICTO, 
advise patients to sleep in a separate bedroom from household contacts for 3 days, from children 
for 7 days, or from pregnant women for 15 days. 

5.2 Myelosuppression 
PLUVICTO can cause severe and life-threatening myelosuppression, including anemia, thrombo-
cytopenia, leukopenia, and neutropenia. In the VISION study, Grade 3 or 4 decreased hemoglobin 
(15%), decreased platelets (9%), decreased leukocytes (7%), and decreased neutrophils (4.5%) 
occurred in patients treated with PLUVICTO. Grade ≥ 3 pancytopenia occurred in 1.1% (which 
includes two fatal events) in patients treated with PLUVICTO. Two deaths (0.4%) due to intracranial 
hemorrhage and subdural hematoma in association with thrombocytopenia were observed in 
patients who received PLUVICTO. One death due to sepsis and concurrent neutropenia was 
observed in patients who received PLUVICTO. 

Perform complete blood counts before and during treatment with PLUVICTO. Withhold, reduce 
dose, or permanently discontinue PLUVICTO and clinically treat patients based on the severity of 
myelosuppression [see Dosage and Administration (2.4) in the full prescribing information]. 

5.3 Renal Toxicity 
PLUVICTO can cause severe renal toxicity. In the VISION study, Grade 3 or 4 acute kidney injury 
(3%) and increased creatinine (0.9%) occurred in patients treated with PLUVICTO. 

Advise patients to remain well hydrated and to urinate frequently before and after administration 
of PLUVICTO. Perform kidney function laboratory tests, including serum creatinine and calculated 
CLcr, before and during treatment with PLUVICTO. Withhold, reduce dose, or permanently dis-
continue PLUVICTO based on the severity of renal toxicity [see Dosage and Administration (2.4) 
in the full prescribing information]. 

5.4 Embryo-Fetal Toxicity 
The safety and efficacy of PLUVICTO have not been established in females. Based on its mech -
anism of action, PLUVICTO can cause fetal harm [see Clinical Pharmacology (12.1) in the full 
prescribing information]. No animal studies using lutetium Lu 177 vipivotide tetraxetan have 
been conducted to evaluate its effect on female reproduction and embryo-fetal development; 
however, all radiopharmaceuticals, including PLUVICTO, have the potential to cause fetal harm. 
Advise male patients with female partners of reproductive potential to use effective contracep-
tion during treatment with PLUVICTO and for 14 weeks after the last dose [see Use in Specific 
Populations (8.1, 8.3)]. 

5.5 Infertility 
PLUVICTO may cause infertility in males. The recommended cumulative dose of 44.4 GBq of 
PLUVICTO results in a radiation absorbed dose to the testes within the range where PLUVICTO 
may cause temporary or permanent infertility [see Use in Specific Populations (8.3)]. 

 6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are described elsewhere in the labeling: 
•  Myelosuppression [see Warnings and Precautions (5.2)] 
•  Renal Toxicity [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 safety of PLUVICTO was evaluated in the VISION study in patients with progressive,  
PSMA-positive mCRPC [see Clinical Studies (14) in the full prescribing information]. Of the  
831 patients randomized, 734 patients received at least one dose of randomized treatment. 
Patients received at least one dose of either PLUVICTO 7.4 GBq (200 mCi) administered every  
6 to 10 weeks plus BSoC (N = 529) or BSoC alone (N = 205). The median duration of exposure 
to randomized treatment was 7.8 months (range, 0.3 to 24.9) for patients who received  
PLUVICTO plus BSoC. Among patients who received PLUVICTO plus BSoC, the median number 
of doses of PLUVICTO received was 5 (range, 1 to 6). The median cumulative dose of PLUVICTO 
was 37.5 GBq (range, 7.0 to 48.3). The median duration of follow-up was 14.8 months for 
patients receiving PLUVICTO plus BSoC. 

Serious adverse reactions occurred in 36% of patients who received PLUVICTO plus BSoC. 
Serious adverse reactions in > 1% of patients who received PLUVICTO plus BSoC included 
hemorrhage (4%), musculoskeletal pain (3.8%), sepsis (3.2%), anemia (2.8%), urinary tract 
infection (2.6%), acute kidney injury (1.7%), pneumonia (1.7%), pancytopenia (1.3%), pyrexia 
(1.3%), spinal cord compression (1.1%), and pulmonary embolism (1.1%). 

Fatal adverse reactions occurred in 2.8% of patients who received PLUVICTO plus BSoC,  
including sepsis (0.9%), pancytopenia (0.6%), hepatic failure (0.4%), intracranial hemorrhage 

(0.2%), subdural hematoma (0.2%), ischemic stroke (0.2%), COVID-19 (0.2%), and aspiration 
pneumonia (0.2%). 

PLUVICTO was permanently discontinued due to adverse reactions in 12% of patients. Adverse 
reactions leading to permanent discontinuation of PLUVICTO in ≥ 1% of patients who received 
PLUVICTO plus BSoC were anemia (2.8%), thrombocytopenia (2.8%), and leukopenia (including 
neutropenia) (1.7%). 

Adverse reactions leading to a dose interruption of PLUVICTO occurred in 16% of patients. The 
most frequent (≥ 3%) adverse reactions leading to a dose interruption of PLUVICTO in patients 
who received PLUVICTO plus BSoC were anemia (5%) and thrombocytopenia (3.6%). 

Adverse reactions leading to a dose reduction of PLUVICTO occurred in 6% of patients. The 
most frequent (≥ 1%) adverse reactions leading to a dose reduction of PLUVICTO in patients 
who received PLUVICTO plus BSoC were thrombocytopenia (1.9%) and anemia (1.3%). 

The most common adverse reactions (≥ 20%) occurring at a higher incidence in patients who 
received PLUVICTO plus BSoC were fatigue, dry mouth, nausea, anemia, decreased appetite, 
and constipation. 

The most common laboratory abnormalities that worsened from baseline in ≥ 30% of patients 
who received PLUVICTO plus BSoC were decreased lymphocytes, decreased hemoglobin, 
decreased leukocytes, decreased platelets, decreased calcium, and decreased sodium. 

Table 3 and Table 4 summarize the incidence of adverse reactions and laboratory abnormalities, 
respectively. 

 

Clinically relevant adverse reactions in < 5% of patients who received PLUVICTO plus BSoC 
included dry eye, vertigo, and pancytopenia (including bicytopenia). 

 

Table 3: Adverse Reactions (≥ 5%) in Patients with PSMA-positive mCRPC Who Received  
PLUVICTO Plus BSoC in VISION 

Adverse Reactions PLUVICTO Plus BSoC 
(N = 529)

BSoC 
(N = 205)

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

General disorders
  Fatigue 43 6 23 1.5

  Decreased appetite 21 1.9 15 0.5

  Weight decreased 11 0.4 9 0

  Peripheral edemaa 10 0.4 7 0.5

  Pyrexia 7 0.4 3.4 0

Gastrointestinal disorders
  Dry mouthb 39 0 0.5 0

  Nausea 35 1.3 17 0.5

  Constipation 20 1.1 11 0.5

  Vomitingc 19 0.9 6 0.5

  Diarrhea 19 0.8 2.9 0.5

  Abdominal paind 11 1.1 6 0.5

Blood and lymphatic system disorders
  Anemia 32 13 13 4.9

  Thrombocytopenia 17 8 4.4 1

Renal and urinary disorders
  Urinary tract infectione 12 3.8 1 0.5

  Acute kidney injuryf 9 3.2 6 2.9

Nervous system disorders
  Dizziness 8 0.9 4.4 0

  Headache 7 0.8 2 0

  Dysgeusiag 7 0 1.5 0
Abbreviation: BSoC, best standard of care. 
aPeripheral edema includes peripheral edema, fluid retention, and fluid overload. 
bDry mouth includes dry mouth, aptyalism, and dry throat. 
cVomiting includes vomiting and retching. 
dAbdominal pain includes abdominal pain, abdominal pain upper, abdominal discomfort, abdominal 
pain lower, abdominal tenderness, and gastrointestinal pain. 
eUrinary tract infection includes urinary tract infection, cystitis, and cystitis bacterial. 
fAcute kidney injury includes blood creatinine increased, acute kidney injury, renal failure, and blood 
urea increased. 
gDysgeusia includes dysgeusia and taste disorder.

Table 4: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients 
With PSMA-positive mCRPC Who Received PLUVICTO Plus BSoC (Between Arm Difference of  
≥ 5% All Grades) in VISION 

Laboratory Abnormalities PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry

Decreased calcium 39 2.5 28 3

Decreased sodium 33 0.6c 23 1

Increased aspartate  
aminotransferase 28 1.1 18 1c

                                                                                                                                          (continued)

 

 8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
The safety and efficacy of PLUVICTO have not been established in females. Based on its mecha-
nism of action, PLUVICTO can cause fetal harm [see Clinical Pharmacology (12.1) in the full  
prescribing information]. There are no available data on PLUVICTO use in pregnant females. No 
animal studies using lutetium Lu 177 vipivotide tetraxetan have been conducted to evaluate its 
effect on female reproduction and embryo-fetal development; however, all radiopharmaceuticals, 
including PLUVICTO, have the potential to cause fetal harm. 
8.2 Lactation 
Risk Summary 
The safety and efficacy of PLUVICTO have not been established in females. There are no data on 
the presence of lutetium Lu 177 vipivotide tetraxetan in human milk or its effects on the breastfed 
child or on milk production. 

8.3 Females and Males of Reproductive Potential 
Contraception 
Males 
Based on its mechanism of action, advise male patients with female partners of reproductive 
potential to use effective contraception during treatment with PLUVICTO and for 14 weeks after 
the last dose [see Clinical Pharmacology (12.1), Nonclinical Toxicology (13.1) in the full pre-
scribing information]. 

Infertility 
The recommended cumulative dose of 44.4 GBq of PLUVICTO results in a radiation absorbed 
dose to the testes within the range where PLUVICTO may cause temporary or permanent infertility. 

8.4 Pediatric Use 
The safety and effectiveness of PLUVICTO in pediatric patients have not been established. 

8.5 Geriatric Use 
Of the 529 patients who received at least one dose of PLUVICTO plus BSoC in the VISION  
study, 387 patients (73%) were 65 years or older and 143 patients (27%) were 75 years or older. 
No overall differences in effectiveness were observed between patients ≥ 75 years of age and 
younger patients. Serious adverse reactions occurred in 11% of patients ≥ 75 years of age and 
in 11% of younger patients. Grade ≥ 3 adverse reactions occurred in 40% of patients ≥ 75 years 
of age and in 31% of younger patients. 

8.6 Renal Impairment 
Exposure of lutetium Lu 177 vipivotide tetraxetan is expected to increase with the degree of 
renal impairment [see Clinical Pharmacology (12.3) in the full prescribing information]. No dose 
adjustment is recommended for patients with mild (baseline CLcr 60 to 89 mL/min by Cockcroft-
Gault) to moderate (CLcr 30 to 59 mL/min) renal impairment; however, patients with mild or 
moderate renal impairment may be at greater risk of toxicity. Frequently monitor renal function 
and adverse reactions in patients with mild to moderate renal impairment [see Dosage and 
Administration (2.4) in the full prescribing information]. The pharmacokinetics and safety of 
PLUVICTO have not been studied in patients with severe (CLcr 15 to 29 mL/min) renal impair-
ment or end-stage renal disease. 

10 OVERDOSAGE 
In the event of administration of a radiation overdosage with PLUVICTO, reduce the radiation 
absorbed dose to the patient by increasing the elimination of the radionuclide from the body by 
frequent micturition or by forced diuresis and frequent bladder voiding. Estimate the effective 
radiation dose that was applied and treat with additional supportive care measures as clinically 
indicated. 
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Table 4: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients 
With PSMA-positive mCRPC Who Received PLUVICTO Plus BSoC (Between Arm Difference of  
≥ 5% All Grades) in VISION 

Laboratory Abnormalities PLUVICTO Plus BSoCa BSoCb

All Grades 
(%)

Grades 3 to 4 
(%)

All Grades 
(%)

Grades 3 to 4 
(%)

Chemistry
Increased creatinine 24 0.9c 14 0.5c

Increased potassium 24 0.6 18 0.5c

Increased sodium 11 0c 5 0c

Hematology
Decreased lymphocytes 85 47 51 18

Decreased hemoglobin 63 15c 34 7c

Decreased leukocytes 56 7 22 2

Decreased platelets 45 9 20 2.5

Decreased neutrophils 28 4.5 9 0.5
Abbreviation: BSoC, best standard of care. 
aThe denominator used to calculate the rate for each laboratory parameter varied from 506 to 529 
based on the number of patients with a baseline value and at least one post-treatment value. 
bThe denominator used to calculate the rate for each laboratory parameter varied from 194 to 198 
based on the number of patients with a baseline value and at least one post-treatment value. 
cNo Grade 4 laboratory abnormalities worsening from baseline were reported.
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30    Adagrasib Penetrates CNS in Early 
Data of KRAS G12C+ NSCLC

31   Nivolumab/Chemotherapy Shows 
Correlation Between Pathologic 
Response, EFS in Resectable NSCLC

33   Patritumab Deruxtecan Reveals 
Clinical Activity in NSCLC Regardless 
of Identified Driver Genomic 
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34    CLN-081 Demonstrates Antitumor 
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Significant Advancements 
Across Fields Come  
to Light During In-Person  
ASCO Meeting

AFTER 2 YEARS OF ALL-VIRTUAL MODELS of 
the American Society of Clinical Oncology (ASCO)  
Annual Meeting, physicians were excited by this 

year’s in-person meeting. The ASCO meeting, typically 
one of the largest global oncology-focused conferences 
of the year, has been a prominent place for networking of 
physicians across specialties and from across the world.  
After years of limited travel, more than 31,000 health care 
professionals came to Chicago, Illinois, in June from more 
than 100 countries. In addition, 11,500 participated online,  
eager to hear about significant research progress for  
patients with cancer.

The phase 3 DESTINY-Breast04 trial (NCT03734029) 
abstract was one of the most significant and potentially 
practice-changing abstracts presented during the 58th 
annual meeting. DESTINY-Breast04 results showed a sig-
nificant improvement in both progression-free survival 
and overall survival (OS) in patients with HER2-low met-
astatic breast cancer with the use of fam-trastuzumab  
deruxtecan-nxki (Enhertu). The presentation received 
a standing ovation during the plenary session of the 
ASCO meeting, and investigators believe this could be 
a new standard of care in the HER2-low setting (see 
pages 44-46).

Many other updates were also seen across lines of 
therapy for patients with hormone receptor–positive/
HER2-negative advanced breast cancer, which you’ll find 
in this issue’s “Special Report.” Collectively, these presen-
tations suggest novel agents or continued treatment that 
could build upon survival outcomes seen with endocrine 
therapies alone (see pages 22-25).

In the gastrointestinal cancers field, treatment with 
nimotuzumab plus gemcitabine showed an intriguing 
improvement in OS in patients with KRAS wild-type advanced 
pancreatic cancer in a phase 3 trial (NCT02395016). 
Investigators suggested this could be a breakthrough in 
the pancreatic cancer field, where progress is greatly 
needed (see pages 87-88).  

Findings from the 5-year follow-up update for 
enzalutamide (Xtandi) treatment in the ENZAMET trial 
(NCT02446405) helped to define best practices for the 
treatment of patients with metastatic hormone-sensitive 
prostate cancer. The updated findings and subgroup 
analysis generated significant interest during the ASCO 
annual meeting (see pages 78-79).

The impact of these findings and many more from the 
2022 ASCO Annual Meeting will continue to be consid-
ered over the next several months and beyond. Look for 
them in future pages of Targeted Therapies in Oncology™.

Mike Hennessy Jr
P R E S I D E N T  &  C E O
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AFTER SEEING ALL the amazing presentations at the 2022 American 
Society of Clinical Oncology (ASCO) Annual Meeting, I cannot help but  
reflect on how far our field has come over the course of my 20-year career. 

In 2000, I moved from San Francisco, California, to New York, New York, to 
begin my fellowship at Memorial Sloan Kettering Cancer Center. My first rota-
tion was on the inpatient myeloma, lymphoma, and autologous stem cell trans-
plant service, where I encountered patients with myeloma and painful bone 
lesions causing fractures and spinal cord compressions. We treated patients 
with myeloma with chemotherapy and autologous stem cell transplant. Thalid-
omide (Thalomid) was starting to make a splash by showing strong efficacy in 
myeloma trials, and bortezomib (Velcade) emerged during those years, as well. 

Nevertheless, the state of the art was exemplified by an article in the New 
England Journal of Medicine in 2003, describing the results of an Intergroupe 
Francophone du Myélome (IFM) trial. Myeloma patients were treated with vin-
cristine, doxorubicin, and dexamethasone induction followed by single or double 
autologous stem cell transplant. The median event-free survival was 2 years and 
the median overall survival was 4 years, which seem grim by modern standards.

Fast forward about 20 years to the Plenary Session of the 2022 ASCO Annual 
Meeting, at which we saw the results of modern therapy in the DETERMINATION 
trial (NCT01208662). Patients treated with the modern standard regimen of 
lenalidomide (Revlimid), bortezomib, and dexamethasone followed by autologous 
stem cell transplant achieved a median progression-free survival of 5.5 years. In 
the IFM trial 20 years ago, approximately 50% of patients were alive at 4 years. In 
DETERMINATION, 85% of patients were alive at 4 years. We’ve come a long way.

DETERMINATION represents only an infinitesimal fraction of the degree of 
innovation demonstrated at the ASCO meeting: an antibody-drug conjugate 
besting conventional chemotherapy in patients with low expression of the 
HER2 target in breast cancer; a KRAS inhibitor demonstrating marked activity 
in KRAS-mutated non–small cell lung cancer; a bispecific antibody redirecting 
T cells to suppress diffuse large B-cell lymphoma; an antibody-drug conjugate 
added to chemotherapy, extending survival in Hodgkin lymphoma compared 
with the decades-old standard-of-care regimen; and a checkpoint inhibitor 
rendering mismatch repair–deficient rectal cancer completely helpless. 

After a meeting like this, one cannot help but be reinvigorated to continue 
advancing cancer care and feel optimistic about the future of oncology. We have 
a lot of progress to celebrate—and a lot more to accomplish. 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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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. 



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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NIVOLUMAB (OPDIVO)  |    MAY 27, 2022

Two combinations—nivolumab (Opdivo) in combination with fluo-
ropyrimidine- and platinum-containing chemotherapy, and nivolum-
ab plus ipilimumab (Yervoy)—have been approved by the FDA for 
first-line treatment of adult patients with unresectable advanced, re-
current or metastatic esophageal squamous cell carcinoma (ESCC), 
regardless of PD-L1 status, according to Bristol Myers Squibb.

Acceptance was based on statistically significant results from 
the phase 3 CheckMate 648 study (NCT03143153) examining 
nivolumab plus ipilimumab and nivolumab plus chemotherapy.

The study randomly assigned 321 patients in a 1:1:1 ratio. 
The first arm received nivolumab 240 mg once every 2 weeks with 
chemotherapy of fluorouracil plus cisplatin once every 4 weeks. 
In the second arm, 325 patients were given nivolumab 3 mg/kg 
once every 2 weeks in combination with ipilimumab 1 mg/kg once 
every 6 weeks. The third treatment arm had 324 patients who 
received chemotherapy once every 4 weeks. 

Primary end points of the study included overall survival (OS) in 
the PD-L1–positive population and progression-free survival (PFS). 

Median duration of study treatment was longest in the 
nivolumab/chemotherapy arm at 5.7 months (range, 0.1-30.6). 
Disease progression adverse events (AEs), related or unrelated 
to treatment, led to discontinued therapy of 92% of patients in 
this arm. Those who received nivolumab/ipilimumab had a me-
dian treatment duration of 2.8 months (range, 0.0-24.0) and 93% 

discontinued treatment. Those who received chemotherapy alone 
had a median duration of 3.4 months (range, 0.0-19.5) and 99% 
discontinued treatment.

Nivolumab plus chemotherapy in those with PD-L1–positive 
tumors specifically showed a median OS of 15.4 months (95% CI, 
11.9-19.5) compared with 9.1 months (95% CI, 7.7-10.0) with che-
motherapy alone (HR, 0.54; 99.5% CI, 0.37-0.80; P < .0001). Median 
PFS was observed in this experimental arm at 6.9 months (95% CI, 
5.7-8.3) compared with 4.4 months (95% CI, 2.9-5.8) in the chemo-
therapy-alone arm (HR, 0.65; 98.5% CI, 0.46-0.92; P = .0023). 

Comparing the combination of nivolumab plus ipilimumab with 
chemotherapy in those with PD-L1 expression of 1% or higher 
showed median OS to be 13.7 months (95% CI, 11.2-17.0) com-
pared with 9.1 months (95% CI, 7.7-10.0; HR, 0.64; 95% CI, 0.46-
0.90; P = .0010). The median PFS was not met with the combina-
tion of nivolumab plus ipilimumab compared with chemotherapy in 
this population. Nivolumab/ipilimumab had an observed ORR of 
35% (95% CI, 28%-43%) compared with 20% (95% CI, 14%-27%) with 
chemotherapy in the PD-L1-positive patients. The median DOR was 
11.8 months (95% CI, 7.1-27.4) vs 5.7 months (95% CI, 4.4-8.7).

AEs remained consistent, and few grade 3 or 4 AEs were seen 
across the treatment arms. 
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PEGFILGRASTIM-PBBK (FYLNETRA)  |    MAY 31, 2022

The FDA has approved pegfilgrastim-pbbk (Fylnetra), a bio-
similar product referencing Neulasta (pegfilgrastim), according 
to a news release from Amneal Pharmaceuticals. This represents 
the fifth pegfilgrastim biosimilar approved by the FDA after peg-
filgrastim-apgf (Nyvepria), pegfilgrastim-bmez (Ziextenzo), pegfil-
grastim-cbqv (Udenyca), and pegfilgrastim-jmdb (Fulphila).

Pegfilgrastim-pbbk is a leukocyte growth factor intended 
to reduce the frequency of febrile neutropenia in patients with 
nonmyeloid malignancies who are receiving myelosuppressive 
chemotherapy. Pegfilgrastim-pbbk is administered at 6 mg sub-
cutaneously once during each chemotherapy cycle.

Common adverse events reported with the biosimilar include 
bone pain and pain in the corresponding extremity. In clinical 
trials, bone pain was reported in 31% of the 467 patients who 
received pegfilgrastim and pain in extremity was reported in 
9%. Leukocytosis was reported in fewer than 1% of 932 patients 
treated with pegfilgrastim.

The label for pegfilgrastim-pbbk includes warnings for fatal 
splenic rupture, acute respiratory distress syndrome, serious 
allergic reactions such as anaphylaxis, fatal sickle cell crises, 
glomerulonephritis, thrombocytopenia, and myelodysplastic 
syndrome or acute myeloid leukemia. Careful monitoring for 
signs of these serious adverse events is recommended. Treat-
ment with pegfilgrastim-pbbk should be discontinued in the 
case of acute respiratory distress syndrome, serious allergic 
reactions, or sickle cell crisis.

Additionally, the developer (Amneal Pharmaceuticals in col-
laboration with Kashiv BioSciences) noted that aortitis and in-
creased hematopoietic activity of the bone marrow are addition-
al possible occurrences with pegfilgrastim treatment.

Pegfilgrastim-pbbk is expected to be launched in the second 
half of 2022 with a full patient support program.

 
  AVAILABLE AT TARGETEDONC.COM/LINK/1790

TISAGENLECLEUCEL (KYMRIAH; TISA-CEL)  |    MAY, 2022

The FDA has granted accelerated approval to tisagenlecleu-
cel (Kymriah; tisa-cel) for the treatment of adult patients with  
relapsed/refractory (R/R) follicular lymphoma after receiving  
2 or more lines of systemic therapy, according to Novartis.

The basis of the approval comes from data in the phase 2 
ELARA trial (NCT03568461), which examined tisagenlecleucel in 
this patient population. Findings revealed the trial met its primary 
end point—the CAR T-cell therapy produced an objective response 
rate of 86.2%, with an independent review committee–assessed 
complete response rate of 66.0%. Further, robust responses were 
noted in heavily pretreated patients. Patients eligible for enroll-
ment were adults with grade 1, 2, or 3A R/R follicular lymphoma.

Patients were administered tisagenlecleucel via a single intra-
venous (IV) infusion at a range of 0.6 × 108 to 6 × 108 of chimeric 
antigen receptor (CAR)-positive viable T cells. Lymphodepleting 
chemotherapy options consisted of fludarabine given at 25 mg/m2  
IV daily for 3 days plus cyclophosphamide at 250 mg/m2 IV daily  
for 2 days, or bendamustine at 90 mg/m2 daily for 2 days.  

Bridging therapy was allowed and followed by disease re-evalua-
tion prior to tisagenlecleucel infusion.

At the time of the data cutoff, a total of 98 patients were enrolled, 
and all but 1 patients were infused with the CAR T-cell therapy.

The median duration of response had not yet been reached 
with tisagenlecleucel. The likelihood of a responding patient to 
remain in response after at least 6 months was 79% (95% CI, 66%-
87%). Of the 31 partial responses seen (20.2%), 12 (38.7%) con-
verted to complete responses between month 3 and month 6, 
with the exception of 1 patient.

A total of 99% of patients experienced any-grade adverse events 
(AEs) when given the CAR T-cell product, 77.3% of which were sus-
pected to be linked to tisagenlecleucel. Additionally, 41.2% of pa-
tients experienced a serious AE and 28.9% of the AEs were suspect-
ed to be related to the study drug. Three deaths occurred on the 
trial, all of which were attributed to the study indication.

 
  AVAILABLE AT TARGETEDONC.COM/LINK/1791
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IVOSIDENIB (TIBSOVO)  |    MAY 25, 2022

The FDA has granted approval for ivosidenib tablets (Tibsovo) 
in combination with azacitidine (Vidaza) as a treatment option for  
patients with previously untreated IDH1-mutated acute myeloid leu-
kemia (AML) 75 years or older or who have comorbidities that pre-
clude use of intensive induction chemotherapy, according to Servier.

The approval is supported by the results of the phase 3 AGILE 
study (NCT03173248) that examined ivosidenib plus azacitidine 
vs placebo in combination with azacitidine in patients with previ-
ously untreated AML with an IDH1 mutation.

In March 2022, the FDA granted priority review to ivosidenib 
plus azacitidine as a potential treatment for this patient population 
after results from the AGILE study showed ivosidenib plus azaciti-
dine to demonstrate a statistically significant improvement in event-
free survival (EFS) compared with placebo (HR, 0.35; 95% CI, 0.17-
0.72, 2-sided P = .0038), meeting the primary end point of the study.

A total of 146 patients were randomly assigned in the AGILE 
study, with a median age of 75.5 years (range, 70.0-80.0). The 
ivosidenib/azacitidine arm consisted of 72 patients, the con-
trol arm had 74 patients, and the experimental population was 

made up of 54 patients with de novo AML compared with 18 with  
secondary AML. 

Primary end points of the study included EFS and overall 
survival (OS), with secondary end points including complete  
remission (CR) rate, CR with partial hematologic rate, and the 
percentage of patients with adverse events (AEs) and severe AEs.

Findings revealed a statistically significant improvement in OS 
with ivosidenib/azacitidine compared with placebo azacitidine (HR, 
0.44; 95% CI, 0.27-0.73; 1-sided P = .0005) and the median OS to 
be 24.0 months vs 7.9 months, respectively. The CR rate in the ivo-
sidenib plus azacitidine arm compared with the placebo/azacitidine 
arm at 24 weeks was 37.5% vs 10.8%, respectively. 

The most common AEs in the ivosidenib group vs the placebo 
group were nausea (42.3% vs 38.4%, respectively) and vomiting 
(40.8% vs 26.0%). A total of 93.0% of patients who received ivos-
idenib plus azacitidine reported grade 3 or higher AEs compared 
with 94.5% of those treated with placebo plus azacitidine. 

 
  AVAILABLE AT TARGETEDONC.COM/LINK/1793

AZACITIDINE (VIDAZA)  |    MAY 20, 2022

The FDA has granted approval to azacitidine (Vidaza) for the treat-
ment of pediatric patients with newly diagnosed juvenile myelomono-
cytic leukemia (JMML), according to a news release from the FDA.

Azacitidine was granted approval for treating patients with 
JMML based on findings from the phase 2 multicenter, open-label 
AZA-JMML-001 clinical trial (NCT02447666), which evaluated 
the agent’s use in 18 patients aged 1 month to 18 years.

The confirmed clinical response rate observed with azacitidine 
was 50% (95% CI, 26%-74%), which consisted of 3 confirmed com-
plete responses (CRs) and 6 confirmed partial responses (PRs).

In the JMML cohort, patients received azacitidine 75 mg/
m2 via intravenous or subcutaneous administration once daily on 
days 1 to 7 of a 28-day cycle. Treatment lasted for a minimum of 
3 cycles and a maximum of 6 cycles and continued in all patients 
until transplantation or disease progression.

The primary end point of the AZA-JMML-001 study was  
response rate at 3 months. The secondary end points included  
cytogenic response, molecular response, duration of response, 
time to response (TTR), TTR of clinical complete or partial response, 

and time to progression. The survival-related secondary end points 
were leukemia-free survival and overall survival. The study also  
assessed DNA methylation status, time to hematopoietic stem cell 
transplant, adverse events (AEs), and pharmacokinetics.

Study results showed that the median time to response was 
1.2 months (range, 0.95-1.87). Ninety-four percent of patients 
underwent hematopoietic stem cell transplantation (HSCT) with 
median time to HSCT of 4.6 months (range 2.8-19).

The most common AEs observed with azacitidine in the JMML 
population were pyrexia, rash, upper respiratory tract infection, 
and anemia. These AEs collectively occurred in more than 30% 
of patients in the study.

For the management of JMML, the FDA recommends  
2.5 mg/kg of azacitidine for patients aged 1 month to less than  
1 year of age or children who weigh less than 10 kg. For patients 
1 year or older and weighing at least 10 kg, the FDA recommends 
a dose 75 mg/m2.
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FDA APPROVAL

UMBRALISIB (UKONIQ)  |    JUNE 2, 2022

The FDA has withdrawn its approval for umbralisib (Ukoniq), an 
oral inhibitor of PI3K-δ and CK1-ε that previously was approved 
for marginal zone lymphoma (MZL) and follicular lymphoma (FL).

Umbralisib had received accelerated approval in February 
2021 as treatment for adults with MZL following at least 1 prior 
anti–CD20-based regimen and adults with relapsed or refractory 
FL who had received at least 3 prior lines of therapy. However, 
safety concerns emerged in February 2022 after findings from the 
phase 3 UNITY-CLL trial (NCT02612311) suggested that umbral-
isib may be associated with an increased risk of death in patients.

The FDA has announced that health care professionals should 
immediately stop prescribing umbralisib and give patients alter-
native treatments. Patients should return any unused umbralisib 
to a take-back location or safely dispose of it. For patients deriv-
ing benefit from the drug, the company plans to make umbralisib 
available in limited circumstances under expanded access.

“Updated findings from the UNITY-CLL clinical trial continued 
to show a possible increased risk of death in patients receiving 
Ukoniq. As a result, we determined the risks of treatment with 
Ukoniq outweigh its benefits,” the FDA wrote in a news release.

In April 2022, TG Therapeutics also pulled umbralisib from the 
market and voluntarily withdrew a biologics license application and 

supplemental new drug application seeking approval for umbralisib 
plus ublituximab (TG-1101; U2) in adults with chronic lymphocytic 
leukemia (CLL) and small lymphocytic lymphoma. 

The decision to withdraw was based on results from UNITY-CLL, 
which investigated U2 vs obinutuzumab (Gazyva)/chlorambucil in 
patients with treatment-naïve or relapsed/refractory CLL. Within the 
trial, 421 patients were enrolled in the primary analysis. Participants 
were randomly assigned to 1 of 4 arms. Based on the contributions 
of U2 in the combination arm for the prespecified interim analysis, 
investigators permitted the termination of the monotherapy arms.

Findings revealed that U2 significantly improved progres-
sion-free survival compared with the control regimen in those 
with CLL (31.9 vs 17.9 months, respectively; HR, 0.546; 95% CI, 
0.413-0.720; P < .0001). However, a potential increased risk for 
death also was seen in patients who received the U2 regimen.

In February 2022, the FDA determined that those receiving 
the combination were experiencing more serious adverse events 
than those in the control arm. Although the study looked at pa-
tients with CLL, the concern of those findings for patients with 
MZL or FL was high enough to be flagged for safety concerns.
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PDS0101 + PEMBROLIZUMAB (KEYTRUDA)  |    JUNE 2, 2022

The FDA has granted fast track designation to the combination of 
PDS0101 and pembrolizumab (Keytruda) for the treatment of 
patients with recurrent or metastatic HPV-16–positive head and 
neck squamous cell carcinoma (HNSCC), according to PDS Bio-
technology Corporation.

PDS0101 in combination with pembrolizumab is being  
assessed in the phase 2 VERSATILE002 clinical trial (NCT04260126), 
and preliminary findings show that a tumor reduction rate of 30% 
or more was achieved with the therapy in at least 4 of the first  
17 patients, making the study eligible to proceed to full enrollment.

The open-label, multicenter study will include approximately  
95 patients with recurrent and/or metastatic HNSCC. All pa-
tients will be treated with pembrolizumab 200 mg via intravenous 
infusion plus two 0.5 mL subcutaneous injections of PDS0101 
on cycles 1, 2, 3, 4, and 12. Pembrolizumab monotherapy will also 
be administered during cycles 5 through 11 and 13 through 35.

The primary end point of the study is best overall response, per 

RECIST v1.1 criteria. The secondary end points include progres-
sion-free survival at 12 and 24 months, overall survival, and the 
incidence of treatment-emergent adverse events. Other outcome 
measures included duration of response and anti–HPV-16 E6 and E7 
immune response induced by the combination.

Patients with histological or cytologically confirmed HNSCC 
18 years or older are eligible to enroll if they have confirmed 
HPV-16 infection, confirmed tumor PD-L1 expression defined by 
a combined positive score of at least 1, and have not received 
prior immunological therapy for metastatic disease. Patients 
who received prior treatment with a checkpoint inhibitor must 
have received at least 2 doses or received treatment for at least  
6 weeks and have confirmed clinical progression or recurrence.

VERSATILE002 is actively recruiting patients at 22 locations 
across the United States.
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MIRVETUXIMAB SORAVTANSINE (IMGN853)  |    MAY 23, 2022

The FDA has granted priority review to a biologics license  
application for mirvetuximab soravtansine (IMGN853) to 
treat patients with folate receptor α (FRα)–high platinum-resis-
tant ovarian cancer who have been previously treated with 1 to  
3 prior systemic treatments, according to ImmunoGen, Inc.

Top-line data from the phase 3 SORAYA trial (NCT04296890) 
were presented at the Society of Gynecologic Oncology 2022  
Annual Meeting. The open-label, single-arm study evaluated the safe-
ty and efficacy of mirvetuximab soravtansine in patients with plati-
num-resistant high-grade serous epithelial ovarian, primary peritone-
al, or fallopian tube cancer with tumors expressing a high level of FRα.

A total of 106 patients were enrolled in the study and treated 
with mirvetuximab soravtansine monotherapy at 6 mg/kg (adjusted 
by ideal body weight) administered on day 1 of every 3-week  
cycle. Patients were assessed for the primary end point of  
objective response rate (ORR), and secondary end points included  
duration of response (DOR), adverse events (AEs), progres-
sion-free survival (PFS), overall survival, and CA-125 response.  

At time of the data cutoff, mirvetuximab soravtansine demon-
strated an ORR of 32.4% (95% CI, 23.6%-42.2%) within the overall 
efficacy patient population (n = 105). Five patients who responded 

to the antibody-drug conjugate achieved a complete response, and 
29 patients experienced a partial response. A total of 45.7% had sta-
ble disease, and 19.0% experienced disease progression. The medi-
an DOR was 6.9 months (95% CI, 5.6-8.1), and the median PFS was  
4.3 months (95% CI, 3.7-5.1).

In the group of patients who had previously received 1 to 2 lines of 
treatment, mirvetuximab soravtansine achieved an ORR of 35.3% (95% 
CI, 22.4%-49.9%), with a 5.9-month median DOR (95% CI, 4.2-8.1). 
Among patients who received 3 prior lines of treatment, mirvetuximab 
soravtansine induced an ORR of 30.2% (95% CI, 18.3%-44.3%).

For patients who previously received a PARP inhibitor, the 
ORR with mirvetuximab soravtansine was 38.0% (95% CI, 24.7%-
52.8%) and the median DOR was 5.7 months (n = 19; 95% CI, 3.5-
8.1) vs those not previously exposed to a PARP inhibitor, who had 
an ORR of 27.5% (95% CI, 15.9%-41.7%) with the agent.

Treatment-related AEs (TRAEs) resulted in dose reductions in 
19% of patients, dose delays in 32%, and discontinuations in 7%. 
The TRAEs most commonly observed included low-grade and gen-
erally reversible blurred vision, keratopathy, and nausea. 
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OMIDUBICEL (CORDIN)  |    JUNE 2, 2022

A rolling submission of a biologics license application has been sub-
mitted to the FDA seeking approval of omidubicel (CordIn) for the 
treatment of patients with blood cancers in need of an allogeneic 
hematopoietic stem cell transplant, according to Gamida Cell Ltd.

In a phase 3 study (NCT02730299), treatment with omidubi-
cel showed encouraging clinical benefit compared with standard 
myeloablative umbilical cord blood (UCB), leading investigators 
to conclude that this strategy may replace UCB in the future.

In the study of omidubicel vs UCB in patients with hematologic 
malignancies, the goal was to determine the efficacy of omidubicel. 
The study included patients between the ages of 12 and 65 years who 
had high-risk hematologic malignancies, were candidates for alloge-
neic bone marrow transplantation, and did not have a matched donor.

Patients in the intent-to-treat (ITT) population were randomized  
to receive omidubicel (n = 62) vs standard UCB (n = 63). Of those 
patients, 108 were classified as the as-treated (AT) population who 
received either omidubicel (n = 52) or standard UCB (n = 56). 

The study assessed time to neutrophil engraftment and second-
ary end points of time to platelet engraftment, the incidence of grades 
2/3 invasive bacterial or fungal infections at 100 days, and days alive 
out of the hospital after the first 100 days post transplantation.

Patients in the ITT population had a median age of 41.5 years 
and 57.5% were male. Forty-eight percent of patients had acute  
myeloid leukemia, 32.5% had acute lymphocytic leukemia, 7.5% had 
myelodysplastic syndromes, 5% had chronic myeloid leukemia, 4% 
had lymphoma, and 3% had a rare leukemia. 

Results showed that the median time to neutrophil engraftment in 
the ITT population was 12 days (95% CI, 10-15) in the omidubicel ITT 
arm and 22 days (95% CI, 19-25) in the control ITT arm (P < .001). In the 
AT population, the median time to neutrophil recovery was 10 days (95% 
CI, 8-13) in the omidubicel arm vs 20.5 days (95% CI, 18-24) in the con-
trol arm (P < .001). The cumulative incidence of neutrophil engraftment 
was 96% in those who received omidubicel vs 89% with the control.

Platelet engraftment by day 42 was achieved in 55% of those in 
the ITT population who received omidubicel compared with 35% of 
those treated with the control. This translated to a 20% difference in 
cumulative incidence between the arms (P = .028). The cumulative 
incidence of platelet engraftment in the AT population at day 100 
was 83% at a median of 37 days (95% CI, 33-42) with omidubicel 
vs 73% at a median of 50 days (95% CI, 42-58) with UCB (P < .023).
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BEXMARILIMAB (FP-1305)  |    MAY 16, 2022

The FDA has cleared an investigational new drug application for 
the start of the phase 1/2 BEXMAB study of bexmarilimab  
(FP-1305) in combination with standard-of-care (SOC) therapy in 
patients with relapsed acute myeloid leukemia (AML), myelodys-
plastic syndromes (MDS), or chronic myelomonocytic leukemia 
(CMML), according to Faron Pharmaceuticals Ltd.

Bexmarilimab, an anti-common lymphatic endothelial and 
vascular endothelial receptor 1 (Clever)-1 humanized antibody, 
has the potential to provide permanent immune stimulation for 
difficult-to-treat cancers by targeting myeloid cell function. The 
investigative precision immunotherapy targets Clever-1 positive 
tumor-associated macrophages that are in the tumor microen-
vironment, and converts highly immunosuppressive M2 macro-
phages to immune stimulating M1 macrophages. 

BEXMAB is an open-label, phase 1/2 study that aims to  
assess the safety, tolerability, and efficacy in the combination of 
bexmarilimab plus SOC treatment for patients with MDS, CMML, 
and AML. The study will consist of 2 parts, with part 1 being 

the dose-escalation portion of the study and part 2 being the 
dose-expansion portion.

The primary end point of part 1 is to determine the safety and 
tolerability of bexmarilimab in combination with SOC treatment 
to identify the recommended phase 2 dose. Secondary end 
points include characterizing the pharmacokinetic profile of bex-
marilimab plus SOC treatment and assessing the immunogenic-
ity of bexmarilimab.

Initial safety data have shown potential for the phase 2  
expansion portion of the trial and for it to include a first-line 
triplet therapy consisting of bexmarilimab, azacitidine (Vidaza), 
and venetoclax (Venclexta) in patients with newly diagnosed AML 
who are unable to tolerate chemotherapy.

Patient recruitment for the study will include adult male and 
female patients and is expected to begin in the coming weeks, 
according to Faron Pharmaceuticals.
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DAVOCETICEPT (ALPN-202)  |    MAY 24, 2022

The FDA has removed the partial clinical hold on the phase 1 
NEON-2 trial (NCT04920383) investigating the use of the first-
in-class conditional CD28 costimulator and dual checkpoint  
inhibitor davoceticept (ALPN-202) in combination with pem-
brolizumab (Keytruda) in adult patients with advanced solid  
tumors or lymphoma, according to Alpine Immune Sciences, Inc.

The FDA lifted the hold on the study after reviewing the 
complete response from the company, which consisted of an in-
depth review of the safety database of davoceticept in addition 
to a revised investigator brochure and study protocol. Patients 
who were previously enrolled in the trial continued to receive the 
study drug, but no new patients were eligible for enrollment until 
the partial clinical hold was lifted, as previously disclosed under 
the terms of the hold.

In March 2022, the partial clinical hold was placed on the 
trial after the report of a grade 5 serious adverse effect that 
occurred in a trial participant with choroidal melanoma. This  
patient had received prior treatment with nivolumab (Opdivo) 
and ipilimumab (Yervoy) and received a single dose of each 
agent in the NEON-2 trial. According to the treating physician  

assessment, the fatality of the patient was attributed to cardio-
genic shock, which was possibly associated with immune-medi-
ated myocarditis or potential infection.

The ongoing phase 1 NEON-1 study (NCT04186637)—a 
monotherapy dose-escalation and -expansion trial in patients 
with advanced malignancies, which has completed dose esca-
lation and is currently enrolling its expansion cohorts—was not 
included in the hold.

The open-label, cohort-based, dose-escalation and -expan-
sion phase 1 NEON-2 trial will enroll approximately 323 pa-
tients aged 18 to 80 years with pathologically confirmed locally  
advanced or metastatic unresectable solid tumors or Hodgkin or 
non-Hodgkin lymphoma, including transformed lymphoma of an 
acceptable histology. Further, patients must either have a diag-
nosis that is eligible for treatment with a PD-1/PD-L1 inhibitor, 
that is refractory or resistant to standard therapy, or for which 
standard or curative therapy is not available.
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FHD-286  |    MAY 19, 2022

The FDA has placed a partial clinical hold on a phase 1 trial 
(NCT04891757) examining the use of FHD-286 as treatment for 
patients with relapsed and/or refractory (R/R) acute myeloid leu-
kemia (AML) and myelodysplastic syndrome (MDS), according to 
Foghorn Therapeutics Inc.

The basis of the partial hold follows the recent report regard-
ing the death of a patient with potential differentiation syndrome, 
which is linked to AML/MDS therapies that induce differentiation—
an effect believed to be on target for the proposed mechanism of 
action for FHD-286.

The FDA has requested a review of the safety database and 
risk mitigation strategies and a breakdown of clinical activity 
across dose levels observed in the trial. Due to the partial hold, 
Foghorn Therapeutics has suspended guidance on the timing of 
the release of data from the phase 1 trial. Additionally, patients 
currently enrolled who have demonstrated a benefit from FHD-
286 are permitted to continue treatment. No new patients will be 
enrolled until the partial hold is lifted.

In preclinical studies, FHD-286—a highly potent, selective, 
allosteric and orally available small-molecule enzymatic inhibitor 
of BRG1 and BRM—has demonstrated antitumor activity across 

a broad range of malignancies. Activity has been seen in both 
hematologic and solid tumors.

The multicenter, open-label, dose-escalation phase 1 study 
aims to evaluate FHD-286 in approximately 25 to 50 patients 18 
years or older with hematologic malignancies, specifically R/R 
AML and MDS. Patients would then be enrolled into the dose-es-
calation arm of the trial and receive varying doses of oral FHD-
286, with the goal of establishing the recommended phase 2 dose.

Enrollment was open to patients with AML who relapsed after 
transplantation, relapsed in the second line or later, were re-
fractory to initial induction or reinduction treatment, or relapsed 
within 1 year of initial treatment, and all patients with AML must 
have previously failed prior therapies known to be active for 
treatment of their diagnosed hematologic disease. 

FHD-286 is being evaluated in another phase 1 trial 
(NCT04879017) for patients with metastatic uveal melanoma. Be-
cause the partial clinical hold does not apply to that trial, it will 
continue to enroll patients.
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OVERALL SURVIVAL AT 3-YEAR PLANNED EXPLORATORY ANALYSIS‡
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36 months

17.6%

52.8%
12 months

24 months

22.9%

IMFINZI + EP (n=268)
EP (n=269)

HR=0.71 
(95% CI, 0.60-0.86)

ES-SCLC

Indication
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the first-line treatment of adult patients with 
extensive-stage small cell lung cancer (ES-SCLC).

Select Safety Information
There are no contraindications for IMFINZI® (durvalumab).

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 treatment or after discontinuation. Monitor patients 
closely for symptoms and signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 

Please see Brief Summary of complete Prescribing Information on adjacent pages. 

Safety and tolerability
•

•

•
•
•

IMFINZI + EP: The only 
IO combination with 
3-year overall survival 
in 1L ES-SCLC1

IMFINZI + EP: Sustained overall survival benefit at 3 years1

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

Durvalumab (IMFINZI®) + etoposide with either cisplatin or 
carboplatin is a Category 1, preferred treatment option for 
first-line ES-SCLC2*†

ES-SCLC=extensive-stage small cell lung cancer; EP=etoposide and either carboplatin or cisplatin; IO=immuno-oncology; 1L=first line.
*Preferred intervention=intervention that is based on superior efficacy, safety, and evidence, and, when appropriate, affordability. Category 1=based upon high-level evidence, there is uniform 
National Comprehensive Cancer Network® (NCCN®) consensus that the intervention is appropriate. 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. To view the most recent and complete version of the guideline, go online to NCCN.org.

†See the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for detailed recommendations, including other preferred treatment options.2

See the new 3-year analysis at IMFINZIhcp.com/sclc

HR=hazard ratio; CI=confidence interval; mOS=median overall survival; OS=overall survival; Q3W=once every 3 weeks; Q4W=once every 4 weeks.
‡The planned exploratory 3-year OS analysis was conducted at ~3 years after the last patient was randomized, and was not formally tested for statistical significance. At the time of the 3-year 
analysis, mOS was 12.9 months (95% CI, 11.3-14.7) with IMFINZI + EP vs 10.5 months (95% CI, 9.3-11.2) with EP alone (HR=0.71; 95% CI, 0.60-0.86). OS rates at 12, 24, and 36 months are 
the estimated proportion of patients alive based on the 3-year analysis.1

§The CASPIAN study is an open-label, multicenter, Phase III study of 805 treatment-naïve patients with ES-SCLC who were randomized 1:1:1 between 3 arms. Patients received IMFINZI 1500 mg 
plus either carboplatin or cisplatin and etoposide Q3W (n=268) for 4 cycles, followed by IMFINZI 1500 mg Q4W until disease progression or unacceptable toxicity or either carboplatin or cisplatin 
and etoposide Q3W (n=269) for 4 to 6 cycles. The third arm was IMFINZI plus an Investigational Agent and EP followed by IMFINZI maintenance (n=268). FDA approval was based on the results 
from the planned interim analysis of the IMFINZI + EP and EP alone arms. Overall survival was the primary endpoint. At the time of the planned interim overall survival analysis with a median 
duration of follow-up of 14.2 months, mOS was 13 months (95% CI, 11.5-14.8) with IMFINZI + EP vs 10.3 months (95% CI, 9.3-11.2) with EP alone (HR=0.73; 95% CI, 0.59-0.91; P=0.0047).3,4

HR=0.73 (95% CI, 0.59-0.91; P=0.0047)

13-MONTH mOS
WITH IMFINZI + EP

10.3-MONTH mOS
WITH EP ALONE

VS

SUPERIOR OVERALL SURVIVAL AT INTERIM ANALYSIS3§
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Indication
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the first-line treatment of adult patients with 
extensive-stage small cell lung cancer (ES-SCLC).

Select Safety Information
There are no contraindications for IMFINZI® (durvalumab).

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 treatment or after discontinuation. Monitor patients 
closely for symptoms and signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 

Please see Brief Summary of complete Prescribing Information on adjacent pages. 

Safety and tolerability
• Serious adverse reactions occurred in 31% of patients receiving IMFINZI + EP at the interim analysis and in 33% of patients 

receiving IMFINZI + EP at the 3-year analysis1,3

• The most frequent serious adverse reactions reported in ≥1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%), 
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%), and chronic obstructive pulmonary disease (1.1%)3

• The most common adverse reactions (occurring in ≥20% of patients) were nausea, fatigue/asthenia, and alopecia3

• Discontinuation rates were the same with IMFINZI + EP and EP alone (9% in both arms)4

• Fatal adverse reactions occurred in 4.9% of patients receiving IMFINZI + EP. These include pancytopenia, sepsis, septic shock, 
pulmonary artery thrombosis, pulmonary embolism, and hepatitis (1 patient each) and sudden death (2 patients)3

IMFINZI + EP: The only 
IO combination with 
3-year overall survival 
in 1L ES-SCLC1

IMFINZI + EP: Sustained overall survival benefit at 3 years1

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

Durvalumab (IMFINZI®) + etoposide with either cisplatin or 
carboplatin is a Category 1, preferred treatment option for 
first-line ES-SCLC2*†

See the new 3-year analysis at IMFINZIhcp.com/sclc

HR=hazard ratio; CI=confidence interval; mOS=median overall survival; OS=overall survival; Q3W=once every 3 weeks; Q4W=once every 4 weeks.
‡The planned exploratory 3-year OS analysis was conducted at ~3 years after the last patient was randomized, and was not formally tested for statistical significance. At the time of the 3-year 
analysis, mOS was 12.9 months (95% CI, 11.3-14.7) with IMFINZI + EP vs 10.5 months (95% CI, 9.3-11.2) with EP alone (HR=0.71; 95% CI, 0.60-0.86). OS rates at 12, 24, and 36 months are 
the estimated proportion of patients alive based on the 3-year analysis.1

§The CASPIAN study is an open-label, multicenter, Phase III study of 805 treatment-naïve patients with ES-SCLC who were randomized 1:1:1 between 3 arms. Patients received IMFINZI 1500 mg 
plus either carboplatin or cisplatin and etoposide Q3W (n=268) for 4 cycles, followed by IMFINZI 1500 mg Q4W until disease progression or unacceptable toxicity or either carboplatin or cisplatin 
and etoposide Q3W (n=269) for 4 to 6 cycles. The third arm was IMFINZI plus an Investigational Agent and EP followed by IMFINZI maintenance (n=268). FDA approval was based on the results 
from the planned interim analysis of the IMFINZI + EP and EP alone arms. Overall survival was the primary endpoint. At the time of the planned interim overall survival analysis with a median 
duration of follow-up of 14.2 months, mOS was 13 months (95% CI, 11.5-14.8) with IMFINZI + EP vs 10.3 months (95% CI, 9.3-11.2) with EP alone (HR=0.73; 95% CI, 0.59-0.91; P=0.0047).3,4

HR=0.73 (95% CI, 0.59-0.91; P=0.0047)

13-MONTH mOS
WITH IMFINZI + EP

10.3-MONTH mOS
WITH EP ALONE

VS

SUPERIOR OVERALL SURVIVAL AT INTERIM ANALYSIS3§
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Select Safety Information (continued)
Immune-Mediated Adverse Reactions (continued)
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 IMFINZI 
depending on severity. See Dosing and Administration for 
specific details. In general, if IMFINZI requires interruption or 
discontinuation, administer systemic corticosteroid therapy (1 mg 
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 corticosteroid therapy.

Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The 
incidence of pneumonitis is higher in patients who have received 
prior thoracic radiation. In patients who did not receive recent 
prior radiation, the incidence of immune-mediated pneumonitis 
was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 
(0.4%) adverse reactions. In patients who received recent prior 
radiation, the incidence of pneumonitis (including radiation 
pneumonitis) in patients with unresectable Stage III NSCLC 
following definitive chemoradiation within 42 days prior to 
initiation of IMFINZI in PACIFIC was 18.3% (87/475) in patients 
receiving IMFINZI and 12.8% (30/234) in patients receiving 
placebo. Of the patients who received IMFINZI (475), 1.1% were 
fatal and 2.7% were Grade 3 adverse reactions. The frequency 
and severity of immune-mediated pneumonitis in patients who 
did not receive definitive chemoradiation prior to IMFINZI were 
similar in patients who received IMFINZI as a single agent or 
with ES-SCLC when in combination with chemotherapy.

Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently 
associated with diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-
refractory immune-mediated colitis. In cases of corticosteroid-
refractory colitis, consider repeating infectious workup to exclude 
alternative etiologies. Immune-mediated colitis occurred in 2% 
(37/1889) of patients receiving IMFINZI, including 
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions.

Immune-Mediated HepatitisImmune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis. Immune-
mediated hepatitis occurred in 2.8% (52/1889) of patients 
receiving IMFINZI, including fatal (0.2%), Grade 4 (0.3%) and 
Grade 3 (1.4%) adverse reactions.

Immune-Mediated EndocrinopathiesImmune-Mediated Endocrinopathies
• Adrenal Insufficiency:Adrenal Insufficiency:Adrenal Insufficiency  IMFINZI can cause primary or 

secondary adrenal insufficiency. For Grade 2 or higher 
adrenal insufficiency, initiate symptomatic treatment, 
including hormone replacement as clinically indicated. 
Immune-mediated adrenal insufficiency occurred in 0.5% 
(9/1889) of patients receiving IMFINZI, including Grade 3 
(<0.1%) adverse reactions.

• Hypophysitis: IMFINZI can cause immune-mediated 
hypophysitis. Hypophysitis can present with acute symptoms 
associated with mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause hypopituitarism. 
Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Grade 3 hypophysitis/
hypopituitarism occurred in <0.1% (1/1889) of patients who 
received IMFINZI.

• Thyroid Disorders: IMFINZI can cause immune-mediated 
thyroid disorders. Thyroiditis can present with or without 
endocrinopathy. Hypothyroidism can follow hyperthyroidism. 
Initiate hormone replacement therapy for hypothyroidism or 
institute medical management of hyperthyroidism as clinically 
indicated.

• Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% 
(9/1889) of patients receiving IMFINZI, including Grade 3 
(<0.1%) adverse reactions.

• Hyperthyroidism: Immune-mediated hyperthyroidism 
occurred in 2.1% (39/1889) of patients receiving IMFINZI. 

• Hypothyroidism: Immune-mediated hypothyroidism 
occurred in 8.3% (156/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions.

• 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. Grade 3 immune-mediated type 
1 diabetes mellitus occurred in <0.1% (1/1889) of patients 
receiving IMFINZI.

Immune-Mediated Nephritis with Renal DysfunctionImmune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis. Immune-
mediated nephritis occurred in 0.5% (10/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions.

Immune-Mediated Dermatology ReactionsImmune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. 
Exfoliative dermatitis, including Stevens-Johnson Syndrome 
(SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), have occurred 
with PD-1/L-1 blocking antibodies. Topical emollients and/or 
topical corticosteroids may be adequate to treat mild to 
moderate non-exfoliative rashes. Immune-mediated rash or 
dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions.

Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse 
reactions occurred at an incidence of less than 1% each in 
patients who received IMFINZI or were reported with the use of 
other PD-1/PD-L1 blocking antibodies.

• Cardiac/vascular: Myocarditis, pericarditis, vasculitis.

• Nervous system: Meningitis, encephalitis, myelitis and 
demyelination, myasthenic syndrome/myasthenia gravis 
(including exacerbation), Guillain-Barré syndrome, nerve 
paresis, autoimmune neuropathy.
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Select Safety Information (continued)
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• Ocular: Uveitis, iritis, and other ocular inflammatory toxicities 
can occur. 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 including increases in serum 
amylase and lipase levels, gastritis, duodenitis.

• Musculoskeletal and connective tissue disorders:
Myositis/polymyositis, rhabdomyolysis and associated 
sequelae including renal failure, arthritis, polymyalgia 
rheumatic.

• Endocrine: Hypoparathyroidism

• Other (hematologic/immune): Hemolytic anemia, aplastic 
anemia, hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune 
thrombocytopenia, solid organ transplant rejection.

Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related 
reactions. Monitor for signs and symptoms of infusion-related 
reactions. Interrupt, slow the rate of, or permanently discontinue 
IMFINZI based on the severity. See Dosing and Administration 
for specific details. For Grade 1 or 2 infusion-related reactions, 
consider using pre-medications with subsequent doses. 
Infusion-related reactions occurred in 2.2% (42/1889) of patients 
receiving IMFINZI, including Grade 3 (0.3%) adverse reactions.

Complications of Allogeneic HSCT after IMFINZI
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/L-1 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/L-1 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/L-1 
blocking antibody prior to or after an allogeneic HSCT.

Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, 
IMFINZI 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 effective 
contraception during treatment with IMFINZI and for at least 
3 months after the last dose of IMFINZI.

Lactation
There is no information regarding the presence of IMFINZI in 
human milk; however, because of the potential for adverse 
reactions in breastfed infants from IMFINZI, advise women not to 
breastfeed during treatment and for at least 3 months after the 
last dose.

Adverse Reactions
• In patients with extensive-stage SCLC in the CASPIAN study 

receiving IMFINZI plus chemotherapy (n=265), the most 
common adverse reactions (≥20%) were nausea (34%), 
fatigue/asthenia (32%), and alopecia (31%). The most 
common Grade 3 or 4 adverse reaction (≥3%) was fatigue/
asthenia (3.4%)

• In patients with extensive-stage SCLC in the CASPIAN study 
receiving IMFINZI plus chemotherapy (n=265), IMFINZI was 
discontinued due to adverse reactions in 7% of the patients 
receiving IMFINZI plus chemotherapy. Serious adverse 
reactions occurred in 31% of patients receiving IMFINZI 
plus chemotherapy. The most frequent serious adverse 
reactions reported in at least 1% of patients were febrile 
neutropenia (4.5%), pneumonia (2.3%), anemia (1.9%), 
pancytopenia (1.5%), pneumonitis (1.1%), and COPD (1.1%). 
Fatal adverse reactions occurred in 4.9% of patients 
receiving IMFINZI plus chemotherapy

The safety and effectiveness of IMFINZI have not been 
established in pediatric patients.

Please see Brief Summary of complete Prescribing 
Information on adjacent pages. 

You are encouraged to report negative side effects of prescription 
drugs to the FDA. Visit www.FDA.gov/medwatchwww.FDA.gov/medwatch or call www.FDA.gov/medwatch or call www.FDA.gov/medwatch
1-800-FDA-1088. 

References: 1. Paz-Ares L, Chen Y, Reinmuth N, et al. Durvalumab ± 
tremelimumab + platinum-etoposide in first-line extensive-stage SCLC 
(ES-SCLC): 3-year overall survival update from the phase 3 CASPIAN 
study [presentation]. Presented at: European Society for Medical Oncology 
(ESMO) Virtual Annual Meeting; September 17-21, 2021. 2. Referenced 
with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines®) for Small Cell Lung Cancer V.1.2022. ©National 
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Published 
August 9, 2021. Accessed August 16, 2021. To view the most recent and 
complete version of the guideline, go online to NCCN.org. 3. IMFINZI® 

(durvalumab) [Prescribing Information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2021. 4. Paz-Ares L, Dvorkin M, Chen Y, et al. 
Durvalumab plus platinum-etoposide versus platinum-etoposide in first-line 
treatment of extensive-stage small-cell lung cancer (CASPIAN): a randomised, 
controlled, open-label, phase 3 trial. Lancet. 2019;394 (10212):1929-1939.Lancet. 2019;394 (10212):1929-1939.Lancet

US-58276_US-56259 Imfinzi Targeted Therapies in Oncology.indd   2US-58276_US-56259 Imfinzi Targeted Therapies in Oncology.indd   2 10/15/21   9:39 AM10/15/21   9:39 AM



IMFINZI® (durvalumab) injection, for intravenous use
Brief Summary of Prescribing Information. For complete prescribing information consult official 
package insert.

INDICATIONS AND USAGE
Small Cell Lung Cancer
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the 
first-line treatment of adult patients with extensive-stage small cell lung cancer (ES-SCLC).
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dosages for IMFINZI as a single agent and IMFINZI in combination  
with chemotherapy are presented in Table 1 [see Clinical Studies (14) in the full Prescribing  
Information].
IMFINZI is administered as an intravenous infusion over 60 minutes.
Table 1. Recommended Dosages of IMFINZI

Indication Recommended IMFINZI dosage Duration of 
Therapy

ES-SCLC Patients with a body weight of 30 kg and more:
1500 mg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
followed by 1500 mg every 4 weeks as a single agent
Patients with a body weight of less than 30 kg:
20 mg/kg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
followed by 10 mg/kg every 2 weeks as a single agent

Until disease 
progression or 
unacceptable 
toxicity

1 Administer IMFINZI prior to chemotherapy on the same day. When IMFINZI is administered in combination  
with chemotherapy, refer to the Prescribing Information for etoposide and carboplatin or cisplatin for 
dosing information.

Dosage Modifications for Adverse Reactions
No dose reduction for IMFINZI is recommended. In general, withhold IMFINZI for severe  
(Grade 3) immune-mediated adverse reactions. Permanently discontinue IMFINZI for 
life-threatening (Grade 4) immune-mediated adverse reactions, recurrent severe (Grade 3) 
immune-mediated reactions that require systemic immunosuppressive treatment, or an  
inability to reduce corticosteroid dose to 10 mg or less of prednisone or equivalent per day 
within 12 weeks of initiating corticosteroids.
Dosage modifications for IMFINZI for adverse reactions that require management different 
from these general guidelines are summarized in Table 2.
Table 2. Recommended Dosage Modifications for Adverse Reactions

Adverse Reaction Severity1 Dosage Modification
Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full  
Prescribing Information]

Pneumonitis
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue

Colitis
Grade 2 or 3 Withhold2

Grade 4 Permanently discontinue

Hepatitis with no tumor 
involvement of the liver

ALT or AST increases to more than  
3 and up to 8 times the ULN
or
total bilirubin increases to more 
than 1.5 and up to 3 times ULN

Withhold2

ALT or AST increases to more than  
8 times ULN
or 
total bilirubin increases to more  
than 3 times the ULN

Permanently discontinue

Hepatitis with tumor 
involvement of the liver3

AST or ALT is more than 1 and 
up to 3 times ULN at baseline and 
increases to more than 5 and up to 
10 times ULN
or
AST or ALT is more than 3 and 
up to 5 times ULN at baseline and 
increases to more than 8 and up to 
10 times ULN

Withhold2

AST or ALT increases to more than  
10 times ULN 
or
Total bilirubin increases to more  
than 3 times ULN

Permanently discontinue

Endocrinopathies Grade 3 or 4
Withhold until clinically 
stable or permanently 
discontinue depending  
on severity

Nephritis with Renal
Dysfunction

Grade 2 or 3 increased blood 
creatinine Withhold2

Grade 4 increased blood creatinine Permanently discontinue

Exfoliative Dermatologic
Conditions

Suspected SJS, TEN, or DRESS Withhold2

Confirmed SJS, TEN, or DRESS Permanently discontinue
Myocarditis Grade 2, 3, or 4 Permanently discontinue

Neurological Toxicities
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue
Other Adverse Reactions
Infusion-related reactions 
[see Warnings and 
Precautions (5.2) in the full  
Prescribing Information]

Grade 1 or 2 Interrupt or slow the rate 
of infusion

Grade 3 or 4 Permanently discontinue

ALT = alanine aminotransferase, AST = aspartate aminotransferase, DRESS = Drug Rash with Eosinophilia 
and Systemic Symptoms, SJS = Stevens Johnson Syndrome, TEN = toxic epidermal necrolysis,  
ULN = upper limit normal
1 Based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
2 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 10 mg per day or less (or equivalent) within 12 weeks of initiating steroids.
3 If AST and ALT are less than or equal to ULN at baseline in patients with liver involvement, withhold 
or permanently discontinue IMFINZI based on recommendations for hepatitis with no liver involvement.

Preparation and Administration
Preparation
• Visually inspect drug product for particulate matter and discoloration prior to adminis-

tration, whenever solution and container permit. Discard the vial if the solution is cloudy, 
discolored, or visible particles are observed.

• Do not shake the vial.
• Withdraw the required volume from the vial(s) of IMFINZI and transfer into an intravenous 

bag containing 0.9% Sodium Chloride Injection, USP or 5% Dextrose Injection, USP. Mix 
diluted solution by gentle inversion. Do not shake the solution. The final concentration of 
the diluted solution should be between 1 mg/mL and 15 mg/mL.

• Discard partially used or empty vials of IMFINZI.
Storage of Infusion Solution
• IMFINZI does not contain a preservative.
• Administer infusion solution immediately once prepared. If infusion solution is not  

administered immediately and needs to be stored, the time from preparation should  
not exceed:

°  28 days in a refrigerator at 2°C to 8°C (36°F to 46°F)
°  8 hours at room temperature up to 25°C (77°F)

• Do not freeze.
• Do not shake.
Administration
• Administer infusion solution intravenously over 60 minutes through an intravenous line 

containing a sterile, low-protein binding 0.2 or 0.22 micron in-line filter.
• Do not co-administer other drugs through the same infusion line.

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS 
Immune-Mediated Adverse Reactions
IMFINZI is a monoclonal antibody that belongs to a class of drugs that bind to either the 
programmed death-receptor 1 (PD-1) or the 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 
treatment with a 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.
Early identification and management of immune-mediated adverse reactions are essential to 
ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients 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 IMFINZI depending on severity [see Dosage and 
Administration (2.2) in the full Prescribing Information]. In general, if IMFINZI requires 
interruption or discontinuation, administer systemic corticosteroid therapy (1 mg 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 corticosteroid therapy.
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
IMFINZI can cause immune-mediated pneumonitis. The incidence of pneumonitis is higher in 
patients who have received prior thoracic radiation.
In Patients Who did Not Receive Recent Prior Radiation
In patients who received IMFINZI on clinical trials in which radiation therapy was generally not 
administered immediately prior to initiation of IMFINZI, the incidence of immune-mediated 
pneumonitis was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 (0.4%) adverse 
reactions. Events resolved in 19 of the 34 patients and resulted in permanent discontinuation 
in 5 patients. Systemic corticosteroids were required in 19 patients (19/34) with pneumonitis 
who did not receive chemoradiation prior to initiation of IMFINZI.
In Patients Who Received Recent Prior Radiation
The incidence of pneumonitis (including radiation pneumonitis) in patients with unresectable 
Stage III NSCLC following definitive chemoradiation within 42 days prior to initiation of 
IMFINZI in PACIFIC was 18.3% (87/475) in patients receiving IMFINZI and 12.8% (30/234) in 
patients receiving placebo. Of the patients who received IMFINZI (475) 1.1% were fatal and 
2.7% were Grade 3 adverse reactions. Events resolved in 50 of the 87 patients and resulted  
in permanent discontinuation in 27 patients.
Systemic corticosteroids were required in 64 patients (64/87) with pneumonitis who had 
received chemoradiation prior to initiation of IMFINZI, while 2 patients required use of 
infliximab with high-dose steroids.
The frequency and severity of immune-mediated pneumonitis in patients who did not receive 
definitive chemoradiation prior to IMFINZI were similar whether IMFINZI was given as a single 
agent in patients with various cancers in a pooled data set or in patients with ES-SCLC when 
given in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently associated with diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients with 
corticosteroid-refractory immune-mediated colitis. In cases of corticosteroid-refractory 
colitis, consider repeating infectious workup to exclude alternative etiologies.
Immune-mediated colitis occurred in 2% (37/1889) of patients receiving IMFINZI, including 
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions. Events resolved in 27 of the 37 
patients and resulted in permanent discontinuation in 8 patients. Systemic corticosteroids 
were required in all patients with immune-mediated colitis, while 2 patients (2/37) required 
other immunosuppressants (e.g. infliximab, mycophenolate).
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis.
Immune-mediated hepatitis occurred in 2.8% (52/1889) of patients receiving IMFINZI, 
including fatal (0.2%), Grade 4 (0.3%) and Grade 3 (1.4%) adverse reactions. Events resolved 
in 21 of the 52 patients and resulted in permanent discontinuation of IMFINZI in 6 patients. 
Systemic corticosteroids were required in all patients with immune-mediated hepatitis, while 
2 patients (2/52) required use of mycophenolate with high-dose steroids.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold or permanently discontinue IMFINZI based on the severity [see Dosage 
and Administration (2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the  
9 patients and did not lead to permanent discontinuation of IMFINZI in any patients.  
Systemic corticosteroids were required in all patients with adrenal insufficiency; of these,  
the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute 
symptoms associated with mass effect such as headache, photophobia, or visual field cuts. 
Hypophysitis can cause hypopituitarism. Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Withhold or permanently discontinue IMFINZI depending 
on severity [see  Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received 
IMFINZI. Treatment with systemic corticosteroids was administered in this patient. The event 
did not lead to permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or 
without endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone 
replacement therapy for hypothyroidism or institute medical management of hyperthyroidism 
as clinically indicated. Withhold or discontinue IMFINZI based on the severity [see Dosage  
and Administration (2.2) in the full Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients 
and resulted in permanent discontinuation in 1 patient. Systemic corticosteroids were  
required in 3 patients (3/9) with immune-mediated thyroiditis, while 8 patients (8/9) required 
endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients 
receiving IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent 
discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in  
9 patients (9/39) with immune-mediated hyperthyroidism, while 35 patients (35/39)  
required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of 
the 156 patients and did not lead to permanent discontinuation of IMFINZI in any patients. 
Systemic corticosteroids were required in 11 patients (11/156) and the majority of patients 
(152/156) required long-term thyroid hormone replacement.
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 or permanently discontinue IMFINZI based on the severity [see 
Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients 
receiving IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently 
discontinued. Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring 
insulin therapy that did not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and 
resulted in permanent discontinuation in 3 patients. Systemic corticosteroids were required  
in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), has occurred with PD-1/L-1 blocking 
antibodies. Topical emollients and/or topical corticosteroids may be adequate to treat mild 
to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI depending  
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients 
and resulted in permanent discontinuation in 2 patients. Systemic corticosteroids were 
required in all patients with immune-mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an 
incidence of less than 1% each in patients who received IMFINZI or were reported with the  
use of other PD-1/PD-L1 blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/
myasthenia gravis (including exacerbation), Guillain-Barré syndrome, nerve paresis, 
autoimmune neuropathy.
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities can occur. 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 including increases in serum amylase and lipase levels, 
gastritis, duodenitis.
Musculoskeletal and connective tissue disorders: Myositis/polymyositis, rhabdomyolysis 
and associated sequelae including renal failure, arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism
Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenia, solid organ 
transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of, 
or permanently discontinue IMFINZI based on the severity [see Dosage and Administration 
(2.2) in the full Prescribing Information]. For Grade 1 or 2 infusion-related reactions, consider  
using pre-medications with subsequent doses.
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Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI,  
including Grade 3 (0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
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/L-1 
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/L-1 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/L-1 blocking antibody 
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman. In animal reproduction studies, administration 
of durvalumab to cynomolgus monkeys from the onset of organogenesis through delivery 
resulted in increased premature delivery, fetal loss and premature neonatal death. Advise  
pregnant women of the potential risk to a fetus. Advise females of reproductive potential to  
use effective contraception during treatment with IMFINZI and for at least 3 months after 
the last dose of IMFINZI [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.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full 

Prescribing Information].
• Infusion-Related Reactions [see Warnings and Precautions (5.2) 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 described in the Warnings and Precautions section reflect exposure to IMFINZI 
in 1889 patients from the PACIFIC study (a randomized, placebo-controlled study that  
enrolled 475 patients with Stage III NSCLC), Study 1108 (an open-label, single-arm,  
multicohort study that enrolled 970 patients with advanced solid tumors), and an additional 
open-label, single-arm trial that enrolled 444 patients with metastatic lung cancer, an  
indication for which durvalumab is not approved. In these trials, IMFINZI was administered 
at a dose of 10 mg/kg every 2 weeks. Among the 1889 patients, 38% were exposed for  
6 months or more and 18% were exposed for 12 months or more. The data also reflect  
exposure to IMFINZI in combination with chemotherapy in 265 patients from the CASPIAN 
study (a randomized, open-label study in patients with ES-SCLC). In the CASPIAN study,  
IMFINZI was administered at a dose of 1500 mg every 3 or 4 weeks.
The data described in this section reflect exposure to IMFINZI in patients with ES-SCLC  
enrolled in the CASPIAN study.
Small Cell Lung Cancer
The safety of IMFINZI in combination with etoposide and either carboplatin or cisplatin in 
previously untreated ES-SCLC was evaluated in CASPIAN, a randomized, open-label, multi-
center, active-controlled trial. A total of 265 patients received IMFINZI 1500 mg in combination 
with chemotherapy every 3 weeks for 4 cycles followed by IMFINZI 1500 mg every 4 weeks 
until disease progression or unacceptable toxicity. The trial excluded patients with active or 
prior autoimmune disease or with medical conditions that required systemic corticosteroids or 
immunosuppressants [see Clinical Studies (14.3) in the full Prescribing Information]. Among 
265 patients receiving IMFINZI, 49% were exposed for 6 months or longer and 19% were 
exposed for 12 months or longer.
Among 266 patients receiving chemotherapy alone, 57% of the patients received 6 cycles 
of chemotherapy and 8% of the patients received prophylactic cranial irradiation (PCI)  
after chemotherapy.
IMFINZI was discontinued due to adverse reactions in 7% of the patients receiving IMFINZI 
plus chemotherapy. These include pneumonitis, hepatotoxicity, neurotoxicity, sepsis, diabetic 
ketoacidosis and pancytopenia (1 patient each). Serious adverse reactions occurred in 31% of 
patients receiving IMFINZI plus chemotherapy. The most frequent serious adverse reactions  
reported in at least 1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%),  
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%) and COPD (1.1%). Fatal adverse 
reactions occurred in 4.9% of patients receiving IMFINZI plus chemotherapy. These include 
pancytopenia, sepsis, septic shock, pulmonary artery thrombosis, pulmonary embolism, and 
hepatitis (1 patient each) and sudden death (2 patients). The most common adverse reactions 
(occurring in ≥ 20% of patients) were nausea, fatigue/asthenia and alopecia.
Table 5 summarizes the adverse reactions that occurred in patients treated with IMFINZI  
plus chemotherapy.
Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

Respiratory, thoracic and mediastinal disorders
Cough/Productive Cough 15 0.8 9 0
Gastrointestinal disorders
Nausea 34 0.4 34 1.9
Constipation 17 0.8 19 0
Vomiting 15 0 17 1.1
Diarrhea 10 1.1 11 1.1
Endocrine disorders

Hyperthyroidisma 10 0 0.4 0

Skin and subcutaneous tissue disorders
Alopecia 31 1.1 34 0.8

Rashb 11 0 6 0

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

General disorders and administration site conditions 

Fatigue/Asthenia 32 3.4 32 2.3

Metabolism and nutrition disorders

Decreased appetite 18 0.8 17 0.8
a Includes hyperthyroidism and Basedow’s disease
b Includes rash erythematous, rash generalized, rash macular, rash maculopapular, rash papular, rash  

pruritic, rash pustular, erythema, eczema, rash and dermatitis

Table 6 summarizes the laboratory abnormalities that occurred in at least 20% of patients 
treated with IMFINZI plus chemotherapy.
Table 6. Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 20%1 of  
Patients in the CASPIAN study

IMFINZI with Etoposide
and either Carboplatin 

or Cisplatin

Etoposide and either
Carboplatin or

Cisplatin
Laboratory Abnormality Grade2 3 or 4 (%)3 Grade2 3 or 4 (%)3

Chemistry
Hyponatremia 11 13
Hypomagnesemia 11 6
Hyperglycemia 5 5
Increased Alkaline Phosphatase 4.9 3.5
Increased ALT 4.9 2.7
Increased AST 4.6 1.2
Hypocalcemia 3.5 2.4
Blood creatinine increased 3.4 1.1
Hyperkalemia 1.5 3.1
TSH decreased < LLN4 and  
≥ LLN at baseline

NA NA

Hematology
Neutropenia 41 48
Lymphopenia 14 13
Anemia 13 22
Thrombocytopenia 12 15

1 The frequency cut off is based on any grade change from baseline
2 Graded according to NCI CTCAE version 4.03
3 Each test incidence is based on the number of patients who had both baseline and at least one on-study  

laboratory measurement available: IMFINZI (range: 258 to 263) and chemotherapy (range: 253 to 262) 
except magnesium IMFINZI + chemotherapy (18) and chemotherapy (16)

4 LLN = lower limit of normal

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 durvalumab to the incidence of 
antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as 
a single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies 
(ADA) and 12 (0.5%) tested positive for neutralizing antibodies. The development of ADA 
against durvalumab appears to have no clinically relevant effect on its pharmacokinetics  
or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in  
combination with chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks 
no patients tested positive for treatment-emergent ADA.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk summary
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full 
Prescribing Information]. There are no data on the use of IMFINZI in pregnant women.  
In animal reproduction studies, administration of durvalumab to pregnant cynomolgus  
monkeys from the confirmation of pregnancy through delivery resulted in an increase in  
premature delivery, fetal loss, and premature neonatal death (see Data). Human immuno-
globulin G1 (IgG1) is known to cross the placental barrier; therefore, durvalumab has the 
potential to be transmitted from the mother to the developing fetus. Apprise 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 2-4% and 15-20%, respectively.
Data
Animal Data
As reported in the literature, the PD-1/PD-L1 pathway plays a central role in preserving  
pregnancy by maintaining maternal immune tolerance to the fetus. In mouse allogeneic 
pregnancy models, disruption of PD-L1 signaling was shown to result in an increase in fetal 
loss. The effects of durvalumab on prenatal and postnatal development were evaluated in 
reproduction studies in cynomolgus monkeys. Durvalumab was administered from the  
confirmation of pregnancy through delivery at exposure levels approximately 6 to 20 times 
higher than those observed at the recommended clinical dose of 10 mg/kg (based on 

AUC). Administration of durvalumab resulted in premature delivery, fetal loss (abortion and  
stillbirth), and increase in neonatal deaths. Durvalumab was detected in infant serum on  
postpartum Day 1, indicating the presence of placental transfer of durvalumab. Based on its  
mechanism of action, fetal exposure to durvalumab may increase the risk of developing  
immune-mediateddisorders or altering the normal immune response and immune-mediated 
disorders have been reported in PD-1 knockout mice.
Lactation
Risk Summary
There is no information regarding the presence of durvalumab in human milk, the effects on  
the breastfed infant, or the effects on milk production. Human IgG1 is excreted in human milk. 
Durvalumab was present in the milk of lactating cynomolgus monkeys and was associated 
with premature neonatal death (see Data). 
Because of the potential for adverse reactions in breastfed infants, advise women not to  
breastfeed during treatment with IMFINZI and for at least 3 months after the last dose.
Data
In lactating cynomolgus monkeys, durvalumab was present in breast milk at about 0.15% 
of maternal serum concentrations after administration of durvalumab from the confirmation  
of pregnancy through delivery at exposure levels approximately 6 to 20 times higher than 
those observed at the recommended clinical dose of 10 mg/kg (based on AUC). Administration 
of durvalumab resulted in premature neonatal death.
Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal  
harm when administered to a pregnant woman [see Use in Specific Populations (8.1) in  
the full Prescribing Information]. Advise females of reproductive potential to use effective 
contraception during treatment with IMFINZI and for at least 3 months following the last  
dose of IMFINZI.
Pediatric Use 
The safety and effectiveness of IMFINZI have not been established in pediatric patients.
Geriatric Use
Of the 476 patients treated with IMFINZI in the PACIFIC study, 45% were 65 years or older, 
while 7.6% were 75 years or older. No overall differences in safety or effectiveness were 
observed between patients 65 years or older and younger patients. The PACIFIC study did 
not include sufficient numbers of patients aged 75 years and over to determine whether they 
respond differently from younger patients.
Of the 265 patients with ES-SCLC treated with IMFINZI in combination with chemotherapy, 
101 (38%) patients were 65 years or older and 19 (7.2%) patients were 75 years or older. 
There were no clinically meaningful differences in safety or efficacy between patients 65 years 
or older and younger patients.

PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated adverse reactions that may require  
corticosteroid treatment and interruption or discontinuation of IMFINZI [see Warnings and 
Precautions (5.1) in the full Prescribing Information], including:

• Pneumonitis: Advise patients to contact their healthcare provider immediately for  
any new or worsening cough, chest pain, or shortness of breath.

• Hepatitis: Advise patients to contact their healthcare provider immediately for  
jaundice, severe nausea or vomiting, pain on the right side of abdomen, lethargy, or 
easy bruising or bleeding.

• Colitis: Advise patients to contact their healthcare provider immediately for diarrhea, 
blood or mucus in stools, or severe abdominal pain.

• Endocrinopathies: Advise patients to contact their healthcare provider immediately 
for signs or symptoms of hypothyroidism, hyperthyroidism, adrenal insufficiency, 
type 1 diabetes mellitus, or hypophysitis.

• Nephritis: Advise patients to contact their healthcare provider immediately for signs  
or symptoms of nephritis.

• Dermatological Reactions: Advise patients to contact their healthcare provider  
immediately for signs or symptoms of severe dermatological reactions.

• Other Immune-Mediated Adverse Reactions: Advise patients to contact their  
healthcare provider immediately for signs or symptoms of aseptic meningitis,  
immune thrombocytopenia, myocarditis, hemolytic anemia, myositis, uveitis,  
keratitis, and myasthenia gravis.

Infusion-Related Reactions: 
•  Advise patients to contact their healthcare provider immediately for signs or  

symptoms of infusion-related reactions [see Warnings and Precautions (5.2) in the 
full Prescribing Information].

Complications of Allogeneic HSCT: 
•  Advise patients of potential risk of post-transplant complications [see Warnings  

and Precautions (5.3) in the full Prescribing Information].
Embryo-Fetal Toxicity: 

•  Advise females of reproductive potential that IMFINZI can cause harm to a fetus 
and to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.4) and Use in Specific Populations (8.1, 8.3) in the  
full Prescribing Information].

•  Advise females of reproductive potential to use effective contraception during  
treatment and for at least 3 months after the last dose of IMFINZI [see Use in  
Specific Populations (8.3) in the full Prescribing Information].

Lactation: 
•  Advise female patients not to breastfeed while taking IMFINZI and for at least  

3 months after the last dose [see Warnings and Precautions (5.4) and Use in  
Specific Populations (8.2) in the full Prescribing Information].
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IMFINZI® (durvalumab) injection, for intravenous use
Brief Summary of Prescribing Information. For complete prescribing information consult official 
package insert.

INDICATIONS AND USAGE
Small Cell Lung Cancer
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the 
first-line treatment of adult patients with extensive-stage small cell lung cancer (ES-SCLC).
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dosages for IMFINZI as a single agent and IMFINZI in combination  
with chemotherapy are presented in Table 1 [see Clinical Studies (14) in the full Prescribing  
Information].
IMFINZI is administered as an intravenous infusion over 60 minutes.
Table 1. Recommended Dosages of IMFINZI

Indication Recommended IMFINZI dosage Duration of 
Therapy

ES-SCLC Patients with a body weight of 30 kg and more:
1500 mg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
followed by 1500 mg every 4 weeks as a single agent
Patients with a body weight of less than 30 kg:
20 mg/kg in combination with chemotherapy1 every  
3 weeks (21 days) for 4 cycles,
followed by 10 mg/kg every 2 weeks as a single agent

Until disease 
progression or 
unacceptable 
toxicity

1 Administer IMFINZI prior to chemotherapy on the same day. When IMFINZI is administered in combination  
with chemotherapy, refer to the Prescribing Information for etoposide and carboplatin or cisplatin for 
dosing information.

Dosage Modifications for Adverse Reactions
No dose reduction for IMFINZI is recommended. In general, withhold IMFINZI for severe  
(Grade 3) immune-mediated adverse reactions. Permanently discontinue IMFINZI for 
life-threatening (Grade 4) immune-mediated adverse reactions, recurrent severe (Grade 3) 
immune-mediated reactions that require systemic immunosuppressive treatment, or an  
inability to reduce corticosteroid dose to 10 mg or less of prednisone or equivalent per day 
within 12 weeks of initiating corticosteroids.
Dosage modifications for IMFINZI for adverse reactions that require management different 
from these general guidelines are summarized in Table 2.
Table 2. Recommended Dosage Modifications for Adverse Reactions

Adverse Reaction Severity1 Dosage Modification
Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full  
Prescribing Information]

Pneumonitis
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue

Colitis
Grade 2 or 3 Withhold2

Grade 4 Permanently discontinue

Hepatitis with no tumor 
involvement of the liver

ALT or AST increases to more than  
3 and up to 8 times the ULN
or
total bilirubin increases to more 
than 1.5 and up to 3 times ULN

Withhold2

ALT or AST increases to more than  
8 times ULN
or 
total bilirubin increases to more  
than 3 times the ULN

Permanently discontinue

Hepatitis with tumor 
involvement of the liver3

AST or ALT is more than 1 and 
up to 3 times ULN at baseline and 
increases to more than 5 and up to 
10 times ULN
or
AST or ALT is more than 3 and 
up to 5 times ULN at baseline and 
increases to more than 8 and up to 
10 times ULN

Withhold2

AST or ALT increases to more than  
10 times ULN 
or
Total bilirubin increases to more  
than 3 times ULN

Permanently discontinue

Endocrinopathies Grade 3 or 4
Withhold until clinically 
stable or permanently 
discontinue depending  
on severity

Nephritis with Renal
Dysfunction

Grade 2 or 3 increased blood 
creatinine Withhold2

Grade 4 increased blood creatinine Permanently discontinue

Exfoliative Dermatologic
Conditions

Suspected SJS, TEN, or DRESS Withhold2

Confirmed SJS, TEN, or DRESS Permanently discontinue
Myocarditis Grade 2, 3, or 4 Permanently discontinue

Neurological Toxicities
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue
Other Adverse Reactions
Infusion-related reactions 
[see Warnings and 
Precautions (5.2) in the full  
Prescribing Information]

Grade 1 or 2 Interrupt or slow the rate 
of infusion

Grade 3 or 4 Permanently discontinue

ALT = alanine aminotransferase, AST = aspartate aminotransferase, DRESS = Drug Rash with Eosinophilia 
and Systemic Symptoms, SJS = Stevens Johnson Syndrome, TEN = toxic epidermal necrolysis,  
ULN = upper limit normal
1 Based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
2 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 10 mg per day or less (or equivalent) within 12 weeks of initiating steroids.
3 If AST and ALT are less than or equal to ULN at baseline in patients with liver involvement, withhold 
or permanently discontinue IMFINZI based on recommendations for hepatitis with no liver involvement.

Preparation and Administration
Preparation
• Visually inspect drug product for particulate matter and discoloration prior to adminis-

tration, whenever solution and container permit. Discard the vial if the solution is cloudy, 
discolored, or visible particles are observed.

• Do not shake the vial.
• Withdraw the required volume from the vial(s) of IMFINZI and transfer into an intravenous 

bag containing 0.9% Sodium Chloride Injection, USP or 5% Dextrose Injection, USP. Mix 
diluted solution by gentle inversion. Do not shake the solution. The final concentration of 
the diluted solution should be between 1 mg/mL and 15 mg/mL.

• Discard partially used or empty vials of IMFINZI.
Storage of Infusion Solution
• IMFINZI does not contain a preservative.
• Administer infusion solution immediately once prepared. If infusion solution is not  

administered immediately and needs to be stored, the time from preparation should  
not exceed:

°  28 days in a refrigerator at 2°C to 8°C (36°F to 46°F)
°  8 hours at room temperature up to 25°C (77°F)

• Do not freeze.
• Do not shake.
Administration
• Administer infusion solution intravenously over 60 minutes through an intravenous line 

containing a sterile, low-protein binding 0.2 or 0.22 micron in-line filter.
• Do not co-administer other drugs through the same infusion line.

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS 
Immune-Mediated Adverse Reactions
IMFINZI is a monoclonal antibody that belongs to a class of drugs that bind to either the 
programmed death-receptor 1 (PD-1) or the 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 
treatment with a 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.
Early identification and management of immune-mediated adverse reactions are essential to 
ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients 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 IMFINZI depending on severity [see Dosage and 
Administration (2.2) in the full Prescribing Information]. In general, if IMFINZI requires 
interruption or discontinuation, administer systemic corticosteroid therapy (1 mg 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 corticosteroid therapy.
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
IMFINZI can cause immune-mediated pneumonitis. The incidence of pneumonitis is higher in 
patients who have received prior thoracic radiation.
In Patients Who did Not Receive Recent Prior Radiation
In patients who received IMFINZI on clinical trials in which radiation therapy was generally not 
administered immediately prior to initiation of IMFINZI, the incidence of immune-mediated 
pneumonitis was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 (0.4%) adverse 
reactions. Events resolved in 19 of the 34 patients and resulted in permanent discontinuation 
in 5 patients. Systemic corticosteroids were required in 19 patients (19/34) with pneumonitis 
who did not receive chemoradiation prior to initiation of IMFINZI.
In Patients Who Received Recent Prior Radiation
The incidence of pneumonitis (including radiation pneumonitis) in patients with unresectable 
Stage III NSCLC following definitive chemoradiation within 42 days prior to initiation of 
IMFINZI in PACIFIC was 18.3% (87/475) in patients receiving IMFINZI and 12.8% (30/234) in 
patients receiving placebo. Of the patients who received IMFINZI (475) 1.1% were fatal and 
2.7% were Grade 3 adverse reactions. Events resolved in 50 of the 87 patients and resulted  
in permanent discontinuation in 27 patients.
Systemic corticosteroids were required in 64 patients (64/87) with pneumonitis who had 
received chemoradiation prior to initiation of IMFINZI, while 2 patients required use of 
infliximab with high-dose steroids.
The frequency and severity of immune-mediated pneumonitis in patients who did not receive 
definitive chemoradiation prior to IMFINZI were similar whether IMFINZI was given as a single 
agent in patients with various cancers in a pooled data set or in patients with ES-SCLC when 
given in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently associated with diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients with 
corticosteroid-refractory immune-mediated colitis. In cases of corticosteroid-refractory 
colitis, consider repeating infectious workup to exclude alternative etiologies.
Immune-mediated colitis occurred in 2% (37/1889) of patients receiving IMFINZI, including 
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions. Events resolved in 27 of the 37 
patients and resulted in permanent discontinuation in 8 patients. Systemic corticosteroids 
were required in all patients with immune-mediated colitis, while 2 patients (2/37) required 
other immunosuppressants (e.g. infliximab, mycophenolate).
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis.
Immune-mediated hepatitis occurred in 2.8% (52/1889) of patients receiving IMFINZI, 
including fatal (0.2%), Grade 4 (0.3%) and Grade 3 (1.4%) adverse reactions. Events resolved 
in 21 of the 52 patients and resulted in permanent discontinuation of IMFINZI in 6 patients. 
Systemic corticosteroids were required in all patients with immune-mediated hepatitis, while 
2 patients (2/52) required use of mycophenolate with high-dose steroids.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold or permanently discontinue IMFINZI based on the severity [see Dosage 
and Administration (2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the  
9 patients and did not lead to permanent discontinuation of IMFINZI in any patients.  
Systemic corticosteroids were required in all patients with adrenal insufficiency; of these,  
the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute 
symptoms associated with mass effect such as headache, photophobia, or visual field cuts. 
Hypophysitis can cause hypopituitarism. Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Withhold or permanently discontinue IMFINZI depending 
on severity [see  Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received 
IMFINZI. Treatment with systemic corticosteroids was administered in this patient. The event 
did not lead to permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or 
without endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone 
replacement therapy for hypothyroidism or institute medical management of hyperthyroidism 
as clinically indicated. Withhold or discontinue IMFINZI based on the severity [see Dosage  
and Administration (2.2) in the full Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients 
and resulted in permanent discontinuation in 1 patient. Systemic corticosteroids were  
required in 3 patients (3/9) with immune-mediated thyroiditis, while 8 patients (8/9) required 
endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients 
receiving IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent 
discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in  
9 patients (9/39) with immune-mediated hyperthyroidism, while 35 patients (35/39)  
required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of 
the 156 patients and did not lead to permanent discontinuation of IMFINZI in any patients. 
Systemic corticosteroids were required in 11 patients (11/156) and the majority of patients 
(152/156) required long-term thyroid hormone replacement.
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 or permanently discontinue IMFINZI based on the severity [see 
Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients 
receiving IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently 
discontinued. Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring 
insulin therapy that did not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and 
resulted in permanent discontinuation in 3 patients. Systemic corticosteroids were required  
in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), has occurred with PD-1/L-1 blocking 
antibodies. Topical emollients and/or topical corticosteroids may be adequate to treat mild 
to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI depending  
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients 
and resulted in permanent discontinuation in 2 patients. Systemic corticosteroids were 
required in all patients with immune-mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an 
incidence of less than 1% each in patients who received IMFINZI or were reported with the  
use of other PD-1/PD-L1 blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/
myasthenia gravis (including exacerbation), Guillain-Barré syndrome, nerve paresis, 
autoimmune neuropathy.
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities can occur. 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 including increases in serum amylase and lipase levels, 
gastritis, duodenitis.
Musculoskeletal and connective tissue disorders: Myositis/polymyositis, rhabdomyolysis 
and associated sequelae including renal failure, arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism
Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenia, solid organ 
transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of, 
or permanently discontinue IMFINZI based on the severity [see Dosage and Administration 
(2.2) in the full Prescribing Information]. For Grade 1 or 2 infusion-related reactions, consider  
using pre-medications with subsequent doses.
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Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI,  
including Grade 3 (0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
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/L-1 
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/L-1 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/L-1 blocking antibody 
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman. In animal reproduction studies, administration 
of durvalumab to cynomolgus monkeys from the onset of organogenesis through delivery 
resulted in increased premature delivery, fetal loss and premature neonatal death. Advise  
pregnant women of the potential risk to a fetus. Advise females of reproductive potential to  
use effective contraception during treatment with IMFINZI and for at least 3 months after 
the last dose of IMFINZI [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.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full 

Prescribing Information].
• Infusion-Related Reactions [see Warnings and Precautions (5.2) 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 described in the Warnings and Precautions section reflect exposure to IMFINZI 
in 1889 patients from the PACIFIC study (a randomized, placebo-controlled study that  
enrolled 475 patients with Stage III NSCLC), Study 1108 (an open-label, single-arm,  
multicohort study that enrolled 970 patients with advanced solid tumors), and an additional 
open-label, single-arm trial that enrolled 444 patients with metastatic lung cancer, an  
indication for which durvalumab is not approved. In these trials, IMFINZI was administered 
at a dose of 10 mg/kg every 2 weeks. Among the 1889 patients, 38% were exposed for  
6 months or more and 18% were exposed for 12 months or more. The data also reflect  
exposure to IMFINZI in combination with chemotherapy in 265 patients from the CASPIAN 
study (a randomized, open-label study in patients with ES-SCLC). In the CASPIAN study,  
IMFINZI was administered at a dose of 1500 mg every 3 or 4 weeks.
The data described in this section reflect exposure to IMFINZI in patients with ES-SCLC  
enrolled in the CASPIAN study.
Small Cell Lung Cancer
The safety of IMFINZI in combination with etoposide and either carboplatin or cisplatin in 
previously untreated ES-SCLC was evaluated in CASPIAN, a randomized, open-label, multi-
center, active-controlled trial. A total of 265 patients received IMFINZI 1500 mg in combination 
with chemotherapy every 3 weeks for 4 cycles followed by IMFINZI 1500 mg every 4 weeks 
until disease progression or unacceptable toxicity. The trial excluded patients with active or 
prior autoimmune disease or with medical conditions that required systemic corticosteroids or 
immunosuppressants [see Clinical Studies (14.3) in the full Prescribing Information]. Among 
265 patients receiving IMFINZI, 49% were exposed for 6 months or longer and 19% were 
exposed for 12 months or longer.
Among 266 patients receiving chemotherapy alone, 57% of the patients received 6 cycles 
of chemotherapy and 8% of the patients received prophylactic cranial irradiation (PCI)  
after chemotherapy.
IMFINZI was discontinued due to adverse reactions in 7% of the patients receiving IMFINZI 
plus chemotherapy. These include pneumonitis, hepatotoxicity, neurotoxicity, sepsis, diabetic 
ketoacidosis and pancytopenia (1 patient each). Serious adverse reactions occurred in 31% of 
patients receiving IMFINZI plus chemotherapy. The most frequent serious adverse reactions  
reported in at least 1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%),  
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%) and COPD (1.1%). Fatal adverse 
reactions occurred in 4.9% of patients receiving IMFINZI plus chemotherapy. These include 
pancytopenia, sepsis, septic shock, pulmonary artery thrombosis, pulmonary embolism, and 
hepatitis (1 patient each) and sudden death (2 patients). The most common adverse reactions 
(occurring in ≥ 20% of patients) were nausea, fatigue/asthenia and alopecia.
Table 5 summarizes the adverse reactions that occurred in patients treated with IMFINZI  
plus chemotherapy.
Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

Respiratory, thoracic and mediastinal disorders
Cough/Productive Cough 15 0.8 9 0
Gastrointestinal disorders
Nausea 34 0.4 34 1.9
Constipation 17 0.8 19 0
Vomiting 15 0 17 1.1
Diarrhea 10 1.1 11 1.1
Endocrine disorders

Hyperthyroidisma 10 0 0.4 0

Skin and subcutaneous tissue disorders
Alopecia 31 1.1 34 0.8

Rashb 11 0 6 0

IMFINZI with etoposide  
and either carboplatin  

or cisplatin
N = 265

Etoposide and  
either carboplatin  

or cisplatin
N = 266

Adverse Reaction All Grades 
(%)

Grade 3-4 
(%)

All Grades 
(%)

Grade 3-4 
(%)

General disorders and administration site conditions 

Fatigue/Asthenia 32 3.4 32 2.3

Metabolism and nutrition disorders

Decreased appetite 18 0.8 17 0.8
a Includes hyperthyroidism and Basedow’s disease
b Includes rash erythematous, rash generalized, rash macular, rash maculopapular, rash papular, rash  

pruritic, rash pustular, erythema, eczema, rash and dermatitis

Table 6 summarizes the laboratory abnormalities that occurred in at least 20% of patients 
treated with IMFINZI plus chemotherapy.
Table 6. Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 20%1 of  
Patients in the CASPIAN study

IMFINZI with Etoposide
and either Carboplatin 

or Cisplatin

Etoposide and either
Carboplatin or

Cisplatin
Laboratory Abnormality Grade2 3 or 4 (%)3 Grade2 3 or 4 (%)3

Chemistry
Hyponatremia 11 13
Hypomagnesemia 11 6
Hyperglycemia 5 5
Increased Alkaline Phosphatase 4.9 3.5
Increased ALT 4.9 2.7
Increased AST 4.6 1.2
Hypocalcemia 3.5 2.4
Blood creatinine increased 3.4 1.1
Hyperkalemia 1.5 3.1
TSH decreased < LLN4 and  
≥ LLN at baseline

NA NA

Hematology
Neutropenia 41 48
Lymphopenia 14 13
Anemia 13 22
Thrombocytopenia 12 15

1 The frequency cut off is based on any grade change from baseline
2 Graded according to NCI CTCAE version 4.03
3 Each test incidence is based on the number of patients who had both baseline and at least one on-study  

laboratory measurement available: IMFINZI (range: 258 to 263) and chemotherapy (range: 253 to 262) 
except magnesium IMFINZI + chemotherapy (18) and chemotherapy (16)

4 LLN = lower limit of normal

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 durvalumab to the incidence of 
antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as 
a single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies 
(ADA) and 12 (0.5%) tested positive for neutralizing antibodies. The development of ADA 
against durvalumab appears to have no clinically relevant effect on its pharmacokinetics  
or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in  
combination with chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks 
no patients tested positive for treatment-emergent ADA.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk summary
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full 
Prescribing Information]. There are no data on the use of IMFINZI in pregnant women.  
In animal reproduction studies, administration of durvalumab to pregnant cynomolgus  
monkeys from the confirmation of pregnancy through delivery resulted in an increase in  
premature delivery, fetal loss, and premature neonatal death (see Data). Human immuno-
globulin G1 (IgG1) is known to cross the placental barrier; therefore, durvalumab has the 
potential to be transmitted from the mother to the developing fetus. Apprise 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 2-4% and 15-20%, respectively.
Data
Animal Data
As reported in the literature, the PD-1/PD-L1 pathway plays a central role in preserving  
pregnancy by maintaining maternal immune tolerance to the fetus. In mouse allogeneic 
pregnancy models, disruption of PD-L1 signaling was shown to result in an increase in fetal 
loss. The effects of durvalumab on prenatal and postnatal development were evaluated in 
reproduction studies in cynomolgus monkeys. Durvalumab was administered from the  
confirmation of pregnancy through delivery at exposure levels approximately 6 to 20 times 
higher than those observed at the recommended clinical dose of 10 mg/kg (based on 

AUC). Administration of durvalumab resulted in premature delivery, fetal loss (abortion and  
stillbirth), and increase in neonatal deaths. Durvalumab was detected in infant serum on  
postpartum Day 1, indicating the presence of placental transfer of durvalumab. Based on its  
mechanism of action, fetal exposure to durvalumab may increase the risk of developing  
immune-mediateddisorders or altering the normal immune response and immune-mediated 
disorders have been reported in PD-1 knockout mice.
Lactation
Risk Summary
There is no information regarding the presence of durvalumab in human milk, the effects on  
the breastfed infant, or the effects on milk production. Human IgG1 is excreted in human milk. 
Durvalumab was present in the milk of lactating cynomolgus monkeys and was associated 
with premature neonatal death (see Data). 
Because of the potential for adverse reactions in breastfed infants, advise women not to  
breastfeed during treatment with IMFINZI and for at least 3 months after the last dose.
Data
In lactating cynomolgus monkeys, durvalumab was present in breast milk at about 0.15% 
of maternal serum concentrations after administration of durvalumab from the confirmation  
of pregnancy through delivery at exposure levels approximately 6 to 20 times higher than 
those observed at the recommended clinical dose of 10 mg/kg (based on AUC). Administration 
of durvalumab resulted in premature neonatal death.
Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal  
harm when administered to a pregnant woman [see Use in Specific Populations (8.1) in  
the full Prescribing Information]. Advise females of reproductive potential to use effective 
contraception during treatment with IMFINZI and for at least 3 months following the last  
dose of IMFINZI.
Pediatric Use 
The safety and effectiveness of IMFINZI have not been established in pediatric patients.
Geriatric Use
Of the 476 patients treated with IMFINZI in the PACIFIC study, 45% were 65 years or older, 
while 7.6% were 75 years or older. No overall differences in safety or effectiveness were 
observed between patients 65 years or older and younger patients. The PACIFIC study did 
not include sufficient numbers of patients aged 75 years and over to determine whether they 
respond differently from younger patients.
Of the 265 patients with ES-SCLC treated with IMFINZI in combination with chemotherapy, 
101 (38%) patients were 65 years or older and 19 (7.2%) patients were 75 years or older. 
There were no clinically meaningful differences in safety or efficacy between patients 65 years 
or older and younger patients.

PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated adverse reactions that may require  
corticosteroid treatment and interruption or discontinuation of IMFINZI [see Warnings and 
Precautions (5.1) in the full Prescribing Information], including:

• Pneumonitis: Advise patients to contact their healthcare provider immediately for  
any new or worsening cough, chest pain, or shortness of breath.

• Hepatitis: Advise patients to contact their healthcare provider immediately for  
jaundice, severe nausea or vomiting, pain on the right side of abdomen, lethargy, or 
easy bruising or bleeding.

• Colitis: Advise patients to contact their healthcare provider immediately for diarrhea, 
blood or mucus in stools, or severe abdominal pain.

• Endocrinopathies: Advise patients to contact their healthcare provider immediately 
for signs or symptoms of hypothyroidism, hyperthyroidism, adrenal insufficiency, 
type 1 diabetes mellitus, or hypophysitis.

• Nephritis: Advise patients to contact their healthcare provider immediately for signs  
or symptoms of nephritis.

• Dermatological Reactions: Advise patients to contact their healthcare provider  
immediately for signs or symptoms of severe dermatological reactions.

• Other Immune-Mediated Adverse Reactions: Advise patients to contact their  
healthcare provider immediately for signs or symptoms of aseptic meningitis,  
immune thrombocytopenia, myocarditis, hemolytic anemia, myositis, uveitis,  
keratitis, and myasthenia gravis.

Infusion-Related Reactions: 
•  Advise patients to contact their healthcare provider immediately for signs or  

symptoms of infusion-related reactions [see Warnings and Precautions (5.2) in the 
full Prescribing Information].

Complications of Allogeneic HSCT: 
•  Advise patients of potential risk of post-transplant complications [see Warnings  

and Precautions (5.3) in the full Prescribing Information].
Embryo-Fetal Toxicity: 

•  Advise females of reproductive potential that IMFINZI can cause harm to a fetus 
and to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.4) and Use in Specific Populations (8.1, 8.3) in the  
full Prescribing Information].

•  Advise females of reproductive potential to use effective contraception during  
treatment and for at least 3 months after the last dose of IMFINZI [see Use in  
Specific Populations (8.3) in the full Prescribing Information].

Lactation: 
•  Advise female patients not to breastfeed while taking IMFINZI and for at least  

3 months after the last dose [see Warnings and Precautions (5.4) and Use in  
Specific Populations (8.2) in the full Prescribing Information].

Manufactured for:  
AstraZeneca Pharmaceuticals LP 
Wilmington, DE 19850
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©AstraZeneca 2021                                             07/21   US-56259   8/21

US-58276_US-56259 Imfinzi Targeted Therapies in Oncology.indd   4US-58276_US-56259 Imfinzi Targeted Therapies in Oncology.indd   4 10/15/21   9:39 AM10/15/21   9:39 AM



22 Targeted Therapies in Oncology | Vol. 11 No. 9 

Building Upon Endocrine Therapy:  
ASCO Updates in HR+/HER2– Breast Cancer  

B y  L i s a  A s t o r

C
URRENT RECOMMENDATIONS FOR 
the treatment of patients with hormone 
receptor (HR)–positive/HER2-negative 
(HR+/HER2–) advanced breast cancer 
have highlighted the use of endocrine 

therapy as a significant backbone of treatment in 
this disease setting.1

Frontline therapy usually consists of an aro-
matase inhibitor or fulvestrant (Faslodex) plus 
a CDK4/6 inhibitor, according to an upgraded 
guideline from the American Society of Clinical 
Oncology (ASCO). Then in the second and third-
line settings, treatment switches to targeted ther-
apy or chemotherapy with a continued backbone 
of endocrine therapy (FIGURE2,3). 

“If we look at patients after they’ve had a CDK4/6 
inhibitor getting single-agent hormonal therapy, 
the median progression-free survival [PFS] [is 
approximately] 2.75 months or so…so single-agent 
activity with hormonal therapy is limited,” Kevin 
Kalinsky, MD, MS, the Louisa and Rand Glenn 
Family Chair in Breast Cancer Research and direc-
tor of breast medical oncology and the Glenn Fam-
ily Breast Center at the Winship Cancer Institute 
of Emory University in Atlanta, Georgia, said in 
an interview with Targeted Therapies in Oncology™ 
during the 2022 ASCO Annual Meeting. 

The use of endocrine therapy as single agents 
serves as the control arm for many clinical stud-
ies seeking to improve upon outcomes with com-
bination regimens and newer agents for patients 
with HR+/HER2– advanced breast cancer. Oral 
presentations from the ASCO meeting showed 
that clinical studies are continuing to show bene-
fits for the use of targeted therapies and immuno-
therapies over treatment with standard endocrine 
therapy alone. 

“[Over the past several years, we have learned]  
that the outcome for patients without PIK3CA 
mutations [who are] treated with single-agent 
endocrine therapy after disease progression on a 
CDK4/6 inhibitor is woefully inadequate, with a 

median PFS of [approximately] 2 to 3 months with  
fulvestrant alone. Given these findings there has 
been a focus on developing novel agents as well 
as interrogating the benefit of continuing CDK4/6 
inhibitor upon progression on a prior CDK4/6 
inhibitor,” said ASCO discussant Claudine Isaacs, 
MD, FRCPC, professor of medicine and oncology, 
associate director of clinical research and leader 
of the Clinical Breast Cancer Program at the Lom-
bardi Comprehensive Cancer Center at Georgetown 
University in Washington, DC. 

CDK4/6 Inhibitors
Treatment with CDK4/6 inhibitors showed mixed 
survival results in 2 trials of patients with 
advanced HR+/HER2– breast cancer: PALOMA-2 
(NCT01740427) and MAINTAIN (NCT02632045). 

In the phase 2 MAINTAIN trial, patients with 
unresectable or metastatic HR+/HER2– breast 
cancer who had previously progressed on a prior 
CDK4/6 inhibitor were randomized to receive 
ribociclib (Kisqali) and an alternate endocrine 
therapy or placebo and endocrine therapy.4 Most 
patients had received palbociclib (Ibrance) as their 
first CDK4/6 inhibitor plus endocrine therapy 
and had received up to 1 line of chemotherapy for 
metastatic disease. In the study, patients in both 
arms received a different endocrine therapy—ful-
vestrant if the patient previously progressed on an 
aromatase inhibitor and exemestane if the patient 
previously progressed on fulvestrant.

At a median follow-up of 18.2 months, the median 
PFS in the ribociclib and endocrine therapy arm 
was 5.29 months (95% CI, 3.02-8.12) compared 
with 2.76 months (95% CI, 2.66-3.25) with placebo 
and endocrine therapy (HR, 0.57; 95% CI, 0.39-0.95; 
P = .006). Twenty percent of patients responded 
to treatment with ribociclib and endocrine ther-
apy vs 11% on endocrine therapy and placebo 
(P  = .51), and the clinical benefit rate was 43% vs 
25%, respectively (P = .06). The median duration 
of response was 18.8 months (interquartile range 
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Research presented at the 2022 American Society of Clinical Oncology Annual Meeting 
help to further recommendations for the management of patients  

with hormone receptor–positive/HER2-negative advanced breast cancer and  
seeks to improve outcomes beyond single-agent endocrine therapies.

[IQR], 11.4-50.2) with ribociclib and endocrine 
therapy and 14.8 months (IQR, 6.7-21.3) with endo-
crine therapy and placebo.

The benefit of continuing CDK4/6 inhibition was 
even seen in a small group of patients who had 
previously received ribociclib (n = 14; HR, 0.50; 
95% CI, 0.15-1.70) compared with those who had 
previously received palbociclib (n = 103; HR, 0.58; 
95% CI, 0.38-0.90).

“In terms of CDK4/6 inhibitor after CDK4/6 
inhibitor, it’s promising to see [with] all of those 
observational data [and] preclinical data [that we 
are now] seeing this in a randomized trial. This 
is the first proof-of-principle study demonstrating 
that there is benefit of CDK4/6 inhibition after 
CDK4/6 inhibition,” Kalinsky said. He also noted 

that several larger, randomized trials are continu-
ing to explore this clinical question.

The double-blind phase 3 PALOMA-2 trial  
randomized patients with estrogen receptor (ER)–
positive/HER2-negative (ER+/HER2–) advanced 
breast cancer to receive first-line therapy with 
either palbociclib and letrozole (Femara) or letro-
zole and placebo.5 

The median overall survival (OS) in the palbo-
ciclib and letrozole arm was 53.9 months (95% CI, 
49.8-60.8) compared with 51.2 months (95% CI, 
43.7-58.9) for patients who received letrozole mono-
therapy (n = 222; HR, 0.956; 95% CI, 0.777-1.777; 
P = .3378). After adjusting for missing survival 
data, which was significant in both arms of the 
trial, the median OS for patients treated with the  

CDK4/6 inhibition 
and endocrine therapy 
has improved survival 
for patients with 
HR+/HER2− breast 
cancer treated in the 
frontline setting, but 
the optimal treatment 
following progression 
on CDK4/6 inhibition 
is still unknown.
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HR+/HER2− Breast Cancer

combination was 51.6 months (95% CI, 46.9-
57.1) compared with 44.6 months (95% CI, 
37.0-52.3) in the control arm (HR, 0.869; 95% 
CI, 0.706-1.069).  

“The OS is numerically longer with pal-
bociclib and letrozole compared with the 
control arm, although these results were 
not statistically significant. However, the 
median OS of 50 months in this population 
represents a significant improvement in 
the natural history of HR-positive breast 
cancer. Interpretation of OS in PALOMA-2 
is limited by the large and disproportionate 
percentage of patients with missing sur-
vival data between the treatment arms,” 
Richard S. Finn, MD, professor of medicine 
at the David Geffen School of Medicine at 
University of California Los Angeles, said 
in his presentation at the ASCO meeting.

Targeted Therapies in the Second 
Line and Beyond
At ASCO, 2 presentations focused on bio-
marker analyses from studies of targeted 
therapies in combination with endocrine 
therapy in previously treated patients with 
HR+/HER2– breast cancer. 

The first was for capivasertib, an investi-
gational inhibitor of 3 isoforms of the ser-
ine/threonine kinase AKT, plus fulvestrant 
compared with fulvestrant and placebo in 
patients with ER+/ HER2– metastatic or 
unresectable locally advanced disease in 
the phase 2 FAKTION trial (NCT01992952). 
All patients had progressed on an aro-
matase inhibitor for advanced disease or 
relapsed on adjuvant aromatase inhibition, 
had received up to 1 line of chemotherapy 
for metastatic disease, and had received up 
to 3 lines of endocrine therapy. However, 
there was no prior exposure to fulvestrant 
or PI3K/AKT/mTOR inhibition allowed.6,7 

Primary findings from the study with a 
median follow-up of 4.9 months showed a 
median PFS of 10.3 months (95% CI, 5.0-13.2) 
with capivasertib and fulvestrant treatment 
compared with 4.8 months (95% CI, 3.1-7.7) 
with fulvestrant alone (unadjusted HR, 
0.58; 95% CI, 0.39-0.84; 2-sided P = .0044). 
Objective responses were observed in 29% 
of patients in the capivasertib arm and in 
8% of patients in the placebo arm (odds 
ratio [OR], 4.42; 95% CI, 1.65-11.84; 2-sided 
P = .0031).Clinical benefit was reported in 

55% vs 41%, respectively (OR, 1.78; 95% CI, 
0.91-3.47; 2-sided P = .093).6

As of the ASCO presentation, OS data 
were mature, showing a median OS of  
29.3 months (95% CI, 23.7-39.0) with capiv-
asertib and fulvestrant in comparison with 
23.4 months (95% CI, 18.7-32.7) with fulves-
trant and placebo (adjusted HR, 0.66; 95% CI, 
0.45-0.97; P = .035).7 

Next-generation sequencing was conduct-
ed to identify PI3K/AKT/PTEN pathway 
altered status in the study participants, and 
alterations were discovered in 25% of tumors 
that were originally considered to not have 
alterations in this pathway. 

PFS was extended even further in the 
group of patients with expanded path-
way alterations who were treated with  
capivasertib (median, 12.8 months; 95% CI, 
6.6-18.8) vs those who received fulvestrant 
alone (median, 4.6 months; 95% CI, 2.8-
7.9) (adjusted HR, 0.44; 95% CI, 0.26-0.72;  
P = .0014). Comparatively, the HR in the non- 
altered group was 0.70 (95% CI, 0.40-1.25; 
P = .23). Median OS in the altered pathway 
group was 38.9 months (95% CI, 23.3-
50.7) with capivasertib compared with  
20.0 months (95% CI, 14.8-31.4) without 
(adjusted HR, 0.46; 95% CI, 0.27-0.79;  
P = .005). In the nonaltered pathway 
group, the HR was 0.86 (95% CI, 0.49-1.52;  
P = .60) (TABLE7). 

In the randomized, double-blind phase 
3 SOLAR-1 trial (NCT02437318), alpelisib 
(Piqray) plus fulvestrant was explored in 
comparison with fulvestrant and placebo in 
patients with HR+/HER2– advanced breast 
cancer who had previously received endo-
crine therapy.8,9

Primary findings from the study, with 
a median follow-up of 20 months, showed 
a median PFS of 11.0 months (95% CI, 7.5-
14.5) in those treated with alpelisib and 
fulvestrant compared with 5.7 months (95% 
CI, 3.7-7.4) with fulvestrant monotherapy in 
patients with PIK3CA mutations (HR, 0.65; 
95% CI, 0.50-0.85; P < .001). For those with-
out PIK3CA mutations, the HR was 0.85 (95% 
CI, 0.58-1.25).8

Exploratory biomarker analyses of the 
SOLAR-1 trial presented at ASCO showed 
hypothesis-generating clinical benefit for 

F I G U R E .  H R + / H E R 2 –  M E TA S TAT I C  B R E A S T  C A N C E R  G U I D E L I N E 2 , 3

AI, aromatase inhibitor ; HR, hormone receptor.

Other considerations for  
treatment choice across lines  
of therapy:

• Prior therapy 
• Disease-free interval 
• Sites of disease 
• ESR1 mutation status 
• Germline BRCA mutation status

TAMOXIFEN/AI/FULVESTRANT 
+ TARGETED THERAPY/

CHEMOTHERAPY

CDK4/6 INHIBITION  
+ AI/FULVESTRANT

WITH PIK3CA 
MUTATION

WITHOUT PIK3CA 
MUTATION

ALPELISIB  
+ AI/FULVESTRANT

TAMOXIFEN/AI/FULVESTRANT  
± EVEROLIMUS
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“In terms of CDK4/6 inhibitor after CDK4/6 inhibitor,  
it’s promising to see [with] all of those  

observational data [and] preclinical data  
[that we are now] seeing this in a randomized trial.” 

—Kevin Kalinsky, MD, MS

the alpelisib arm regardless of the presence 
of an altered MAPK pathway gene, genes 
implicated in endocrine therapy, or CDK4/6 
inhibition resistance. In those with MAPK 
pathway alterations (ERBB2, NF1, ERBB3, 
KRAS, EGFR, BRAF, MAP2K1), the median 
PFS was 10.9 months (95% CI, 5.5-12.7) with 
alpelisib and fulvestrant compared with  
3.6 months (95% CI, 2.1-5.7) with fulvestrant 
and placebo (HR, 0.43; 95% CI, 0.23-0.80). 
In the wild-type group, the median PFS was 
11.6 months (95% CI, 8.1-19.2) with alpelisib 
vs 7.2 months (95% CI, 3.7-9.6) without (HR, 
0.56; 95% CI, 0.40-0.79).9 

Additionally, benefit from the addition 
of alpelisib was more pronounced in 
patients with low tumor mutational burden  
(18.5 months vs 3.2 months with fulvestrant 
monotherapy; HR, 0.38; 95% CI, 0.21-0.68). 

Isaacs suggested that the findings from 
both studies need to be validated in a patient 
population with prior CDK4/6 inhibitor 
exposure. However, both studies did high-
light the importance of biomarkers to iden-
tify patients who are appropriate candidates 
for targeted therapies. 

Targeted Immunotherapy in Heavily 
Pretreated Patients
Beyond and after the use of endocrine ther-
apy, novel agents are hoping to improve 
upon the survival outcomes of the more 
heavily pretreated patients with HR+/
HER2– breast cancer.

In the phase 3 TROPiCS-02 trial 
(NCT03901339), treatment with the TROP-2– 

directed antibody-drug conjugate led to 
sacituzumab govitecan (Trodelvy) and was 
explored in comparison with investigator’s 
choice of standard chemotherapy in patients 
with HR+/HER2– breast cancer who have 
resistance to endocrine therapy. Patients 
had received a median of 3 prior lines of 
chemotherapy in the metastatic setting.10 

The median PFS was 5.5 months (95% 
CI, 4.2-7.0) with sacituzumab govitecan vs  
4.0 months (95% CI, 3.1-4.4) with chemother-
apy (HR, 0.66; 95% CI, 0.53-0.83; P < .0003). 
At 12 months, the PFS rates were 21.3% vs 
7.1%, respectively. Although OS data were 
not yet mature at the time of the analysis, a 
numeric trend was seen favoring the use of 
the antibody-drug conjugate (stratified HR, 
0.84; 95% CI, 0.67-1.06; P = .14). 

Hope S. Rugo, MD, FASCO, professor of 
medicine in the Division of Hematology and 
Oncology and director of breast oncology 
and clinical trials education at the Uni-
versity of California San Francisco Helen 
Diller Family Comprehensive Cancer Cen-
ter, explained in an interview with Targeted 
Therapies in Oncology™ that there was a 
subset of patients with rapid progression 
in both arms before there was a separation 
of the curves. In the sacituzumab arm, 
there was also an improvement in quali-
ty-of-life metrics seen compared with the 
chemotherapy arm. 

Overall, she said, the data suggest “sacitu-
zumab has a role in the treatment of heavily 
pretreated patients with HR+/HER2– meta-
static disease.” TT
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EXTENDED PATHWAY  
ALTERED GROUP

EXTENDED PATHWAY  
NOT ALTERED GROUP

CAPIVASERTIB + 
FULVESTRANT  

(n = 39)

FULVESTRANT + 
PLACEBO  
(n = 37)

CAPIVASERTIB + 
FULVESTRANT  

(n = 30)

FULVESTRANT + 
PLACEBO  
(n = 34)

Median PFS (95% CI) 12.8 months  
(6.6-18.8)

4.6 months  
(2.8-7.9)

7.7 months  
(3.1-13.2)

4.9 months  
(3.2-10.5)

Adjusted HR (95% CI) 0.44 (0.26-0.72) 
P = .0014

0.70 (0.40-1.25) 
P = .23

Median OS (95% CI) 38.9 months  
(23.3-50.7)

20.0 months  
(14.8-31.4)

26.0 months  
(18.4-33.8)

25.2 months  
(20.3-36.2)

Adjusted HR (95% CI) 0.46 (0.27-0.79)  
P = .005 

0.86 (0.49-1.52) 
P = .60 

OS, overall survival; PFS, progression-free survival.



HE NEVER THOUGHT HEʼD SEE THE DAY. 

Start early with ERLEADA® to help him live longer.1

ERLEADA® (apalutamide) is an androgen receptor inhibitor indicated for the treatment of patients with mCSPC or nmCRPC.1

HE NEVER THOUGHT HEʼD SEE THE DAY. 
HELP HIM BE THERE  .
HE NEVER THOUGHT HEʼD SEE THE DAY. 
HELP HIM BE THERE  .™

ErleadaHCP.com

INDICATIONS 
ERLEADA® (apalutamide) is an androgen receptor 
inhibitor indicated for the treatment 
of patients with: 
   •  Metastatic castration-sensitive prostate cancer 

(mCSPC)
   •  Non-metastatic castration-resistant prostate 

cancer (nmCRPC)
IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS 
Cerebrovascular and Ischemic Cardiovascular 
Events — In a randomized study (SPARTAN) of 
patients with nmCRPC, ischemic cardiovascular 
events occurred in 3.7% of patients treated with 
ERLEADA® and 2% of patients treated with placebo. In 
a randomized study (TITAN) in patients with mCSPC, 
ischemic cardiovascular events occurred in 4.4% of 
patients treated with ERLEADA® and 1.5% of patients 
treated with placebo. Across the SPARTAN and TITAN 
studies, 4  patients (0.3%) treated with ERLEADA® and 
2 patients (0.2%) treated with placebo died from an 
ischemic cardiovascular event. Patients with history 
of unstable angina, myocardial infarction, congestive 
heart failure, stroke, or transient ischemic attack 
within 6 months of randomization were excluded from 
the SPARTAN and TITAN studies. 
In the SPARTAN study, cerebrovascular events 
occurred in 2.5% of patients treated with ERLEADA®

and 1% of patients treated with placebo. In the TITAN 
study, cerebrovascular events occurred in 1.9% of 
patients treated with ERLEADA® and 2.1% of patients 
treated with placebo. Across the SPARTAN and TITAN 
studies, 3 patients (0.2%) treated with ERLEADA® , and 

2 patients (0.2%) treated with placebo died from 
a cerebrovascular event.
Cerebrovascular and ischemic cardiovascular 
events, including events leading to death, occurred 
in patients receiving ERLEADA®. Monitor for signs 
and symptoms of ischemic heart disease and 
cerebrovascular disorders. Optimize management 
of cardiovascular risk factors, such as hypertension, 
diabetes, or dyslipidemia. Consider discontinuation of 
ERLEADA® for Grade 3 and 4 events.
Fractures — In a randomized study (SPARTAN) of 
patients with nmCRPC, fractures occurred in 12% of 
patients treated with ERLEADA® and in 7% of patients 
treated with placebo. In a randomized study (TITAN) 
of patients with mCSPC, fractures occurred in 9% of 
patients treated with ERLEADA® and in 6% of patients 
treated with placebo. Evaluate patients for fracture 
risk. Monitor and manage patients at risk for fractures 
according to established treatment guidelines and 
consider use of bone-targeted agents. 
Falls — In a randomized study (SPARTAN), falls 
occurred in 16% of patients treated with ERLEADA®

compared with 9% of patients treated with placebo. 
Falls were not associated with loss of consciousness 
or seizure. Falls occurred in patients receiving 
ERLEADA® with increased frequency in the elderly. 
Evaluate patients for fall risk.
Seizure — In two randomized studies (SPARTAN and 
TITAN), 5 patients (0.4%) treated with ERLEADA® and 
1 patient treated with placebo (0.1%) experienced 
a seizure. Permanently discontinue ERLEADA® in 
patients who develop a seizure during treatment. It 
is unknown whether anti-epileptic medications will 
prevent seizures with ERLEADA®. Advise patients 

of the risk of developing a seizure while receiving 
ERLEADA® and of engaging in any activity where 
sudden loss of consciousness could cause harm to 
themselves or others.
Embryo-Fetal Toxicity — The safety and e�  cacy of 
ERLEADA® have not been established in females. 
Based on fi ndings from animals and its mechanism 
of action, ERLEADA® can cause fetal harm and loss of 
pregnancy when administered to a pregnant female. 
Advise males with female partners of reproductive 
potential to use e� ective contraception during 
treatment and for 3 months after the last dose of 
ERLEADA® [see Use in Specifi c Populations (8.1, 8.3)].
ADVERSE REACTIONS 
The most common adverse reactions (≥10%) that 
occurred more frequently in the ERLEADA®-treated 
patients (≥2% over placebo) from the randomized 
placebo-controlled clinical trials (TITAN and 
SPARTAN) were fatigue, arthralgia, rash, decreased 
appetite, fall, weight decreased, hypertension, hot 
fl ush, diarrhea, and fracture. 
Laboratory Abnormalities — All Grades (Grade 3-4)
   •  Hematology — In the TITAN study: white blood 

cell decreased ERLEADA® 27% (0.4%), placebo 19% 
(0.6%). In the SPARTAN study: anemia ERLEADA®

70% (0.4%), placebo 64% (0.5%); leukopenia 
ERLEADA® 47% (0.3%), placebo 29% (0%); 
lymphopenia ERLEADA® 41% (1.8%), 
placebo 21% (1.6%) 

   •  Chemistry — In the TITAN study: 
hypertriglyceridemia ERLEADA® 17% (2.5%), 
placebo 12% (2.3%). In the SPARTAN study: 
hypercholesterolemia ERLEADA® 76% (0.1%), 
placebo 46% (0%); hyperglycemia ERLEADA® 70% 

Please see Brief Summary of full Prescribing Information for ERLEADA® on subsequent pages.
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- Median OS was not reached in the ERLEADA® + ADT arm compared with 
52.2 months in the ADT arm. Median follow-up time was 44.0 months1,2

- TITAN primary analysis results: Median OS: NE vs NE; HR=0.67; 
95% CI: 0.51, 0.89; P=0.0053. Median follow-up time was 22.7 months1,2

HR=0.65; 95% CI: 0.53, 0.79

REDUCTION IN THE 
RISK OF DEATH IN 

MEN WITH mCSPC*

35 %

ERLEADA® +ADT demonstrated SUPERIOR OS
in men with mCSPC vs ADT alone1-3

TITAN dual primary endpoint, final analysis

T

Visit ErleadaHCP.com for more information about 
STARTING EARLY WITH ERLEADA® 
TO HELP HIM LIVE LONGER.1

(2%), placebo 59% (1.0%); hypertriglyceridemia 
ERLEADA® 67% (1.6%), placebo 49% (0.8%); 
hyperkalemia ERLEADA® 32% (1.9%), 
placebo 22% (0.5%)

Rash — In 2 randomized studies (SPARTAN 
and TITAN), rash was most commonly described as 
macular or maculopapular. Adverse reactions of rash 
were 26% with ERLEADA® vs 8% with placebo. Grade 
3 rashes (defi ned as covering >30% body surface 
area [BSA]) were reported with ERLEADA® treatment 
(6%) vs placebo (0.5%). 
The onset of rash occurred at a median of 83 
days. Rash resolved in 78% of patients within a 
median of 78 days from onset of rash. Rash was 
commonly managed with oral antihistamines, topical 
corticosteroids, and 19% of patients received systemic 
corticosteroids. Dose reduction or dose interruption 
occurred in 14% and 28% of patients, respectively. 
Of the patients who had dose interruption, 59% 
experienced recurrence of rash upon reintroduction 
of ERLEADA®.
Hypothyroidism — In 2 randomized studies 
(SPARTAN and TITAN), hypothyroidism was reported 
for 8% of patients treated with ERLEADA® and 1.5% of 
patients treated with placebo based on assessments 
of thyroid-stimulating hormone (TSH) every 4 months. 
Elevated TSH occurred in 25% of patients treated with 
ERLEADA® and 7% of patients treated with placebo. 
The median onset was at the fi rst scheduled

assessment. There were no Grade 3 or 4 adverse 
reactions. Thyroid replacement therapy, when 
clinically indicated, should be initiated or 
dose-adjusted.

DRUG INTERACTIONS
E� ect of Other Drugs on ERLEADA® — 
Co-administration of a strong CYP2C8 or CYP3A4 
inhibitor is predicted to increase the steady-state 
exposure of the active moieties. No initial dose 
adjustment is necessary; however, reduce the 
ERLEADA® dose based on tolerability [see Dosage and 
Administration (2.2)].
E� ect of ERLEADA® on Other Drugs
CYP3A4, CYP2C9, CYP2C19, and UGT Substrates— 
ERLEADA® is a strong inducer of CYP3A4 and 
CYP2C19, and a weak inducer of CYP2C9 in humans. 
Concomitant use of ERLEADA® with medications that 
are primarily metabolized by CYP3A4, CYP2C19, 
or CYP2C9 can result in lower exposure to these 
medications. Substitution for these medications is 
recommended when possible or evaluate for loss 
of activity if medication is continued. Concomitant 
administration of ERLEADA® with medications that 
are substrates of UDP-glucuronosyl transferase 
(UGT) can result in decreased exposure. Use caution 
if substrates of UGT must be co-administered with 
ERLEADA® and evaluate for loss of activity.

P-gp, BCRP, or OATP1B1 Substrates— Apalutamide 
is a weak inducer of P-glycoprotein (P-gp), breast 
cancer resistance protein (BCRP), and organic anion 
transporting polypeptide 1B1 (OATP1B1) clinically. 
Concomitant use of ERLEADA® with medications that 
are substrates of P-gp, BCRP, or OATP1B1 can result 
in lower exposure of these medications. Use caution 
if substrates of P-gp, BCRP, or OATP1B1 must be 
co-administered with ERLEADA® and evaluate for loss 
of activity if medication is continued.
cp-50507v5
* Study Design: TITAN was a phase 3, multicenter, 
randomized, double-blind, placebo-controlled trial of 
patients with mCSPC (N=1052). Patients had newly 
diagnosed mCSPC or relapsed metastatic disease 
after an initial diagnosis of localized disease. Patients 
with visceral (ie, liver or lung) metastases as the only 
sites of metastases were excluded. Patients were 
randomized 1:1 to receive ERLEADA® 240 mg orally 
once daily or placebo orally once daily. All patients in 
the TITAN trial received a concomitant GnRH analog 
or had a prior bilateral orchiectomy. The dual primary 
endpoints were overall survival and rPFS.1,4
 ADT, androgen deprivation therapy; CI, confi dence interval; GnRH, 
gonadotropin-releasing hormone; HR, hazard ratio; 
mCSPC, metastatic castration-sensitive prostate cancer; NE, not 
estimable; nmCRPC, non-metastatic castration-resistant prostate cancer; 
OS, overall survival; rPFS, radiographic progression-free survival; TITAN, 
Targeted Investigational Treatment Analysis of Novel Anti-androgen.

© Janssen Biotech, Inc. 2022 05/22   cp-312182v1 
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Brief Summary of Prescribing Information for ERLEADA® (apalutamide)
ERLEADA® (apalutamide) tablets, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
ERLEADA is indicated for the treatment of patients with 
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Cerebrovascular and Ischemic Cardiovascular Events
Cerebrovascular and ischemic cardiovascular events, including events leading to death, occurred 
in patients receiving ERLEADA. Monitor for signs and symptoms of ischemic heart disease 
and cerebrovascular disorders. Optimize management of cardiovascular risk factors, such as 
hypertension, diabetes, or dyslipidemia. Consider discontinuation of ERLEADA for Grade 3 and 
4 events.
In a randomized study (SPARTAN) of patients with nmCRPC, ischemic cardiovascular events 
occurred in 3.7% of patients treated with ERLEADA and 2% of patients treated with placebo. In a 
randomized study (TITAN) in patients with mCSPC, ischemic cardiovascular events occurred in 
4.4% of patients treated with ERLEADA and 1.5% of patients treated with placebo. Across the 
SPARTAN and TITAN studies, 4 patients (0.3%) treated with ERLEADA, and 2 patients (0.2%) 
treated with placebo died from an ischemic cardiovascular event.
In the SPARTAN study, cerebrovascular events occurred in 2.5% of patients treated with 
ERLEADA and 1% of patients treated with placebo [see Adverse Reactions]. In the TITAN study, 
cerebrovascular events occurred in 1.9% of patients treated with ERLEADA and 2.1% of patients 
treated with placebo. Across the SPARTAN and TITAN studies, 3 patients (0.2%) treated with 
ERLEADA, and 2 patients (0.2%) treated with placebo died from a cerebrovascular event.
Patients with history of unstable angina, myocardial infarction, congestive heart failure, stroke, or 
transient ischemic attack within six months of randomization were excluded from the SPARTAN 
and TITAN studies.
Fractures
Fractures occurred in patients receiving ERLEADA. Evaluate patients for fracture risk. Monitor 
and manage patients at risk for fractures according to established treatment guidelines and 
consider use of bone-targeted agents.
In a randomized study (SPARTAN) of patients with non-metastatic castration-resistant prostate 
cancer, fractures occurred in 12% of patients treated with ERLEADA and in 7% of patients treated 
with placebo. Grade 3-4 fractures occurred in 2.7% of patients treated with ERLEADA and in 0.8% 
of patients treated with placebo. The median time to onset of fracture was 314 days (range: 20 to 
953 days) for patients treated with ERLEADA. Routine bone density assessment and treatment of 
osteoporosis with bone-targeted agents were not performed in the SPARTAN study.
In a randomized study (TITAN) of patients with metastatic castration-sensitive prostate cancer, 
fractures occurred in 9% of patients treated with ERLEADA and in 6% of patients treated with 
placebo. Grade 3-4 fractures were similar in both arms at 1.5%. The median time to onset of 
fracture was 56 days (range: 2 to 111 days) for patients treated with ERLEADA. Routine bone 
density assessment and treatment of osteoporosis with bone-targeted agents were not performed 
in the TITAN study.
Falls
Falls occurred in patients receiving ERLEADA with increased frequency in the elderly [see Use in 
Specific Populations]. Evaluate patients for fall risk.
In a randomized study (SPARTAN), falls occurred in 16% of patients treated with ERLEADA 
compared to 9% of patients treated with placebo. Falls were not associated with loss of 
consciousness or seizure.
Seizure
Seizure occurred in patients receiving ERLEADA. Permanently discontinue ERLEADA in patients 
who develop a seizure during treatment. It is unknown whether anti-epileptic medications will 
prevent seizures with ERLEADA. Advise patients of the risk of developing a seizure while receiving 
ERLEADA and of engaging in any activity where sudden loss of consciousness could cause harm 
to themselves or others.
In two randomized studies (SPARTAN and TITAN), five patients (0.4%) treated with ERLEADA 
and one patient treated with placebo (0.1%) experienced a seizure. Seizure occurred from 159 
to 650 days after initiation of ERLEADA. Patients with a history of seizure, predisposing factors 
for seizure, or receiving drugs known to decrease the seizure threshold or to induce seizure 
were excluded. There is no clinical experience in re-administering ERLEADA to patients who 
experienced a seizure.
Embryo-Fetal Toxicity
The safety and efficacy of ERLEADA have not been established in females. Based on findings 
from animals and its mechanism of action, ERLEADA can cause fetal harm and loss of pregnancy 
when administered to a pregnant female. In an animal reproduction study, oral administration 
of apalutamide to pregnant rats during and after organogenesis resulted in fetal abnormalities 
and embryo-fetal lethality at maternal exposures ≥ 2 times the human clinical exposure (AUC) 
at the recommended dose. Advise males with female partners of reproductive potential to use 
effective contraception during treatment and for 3 months after the last dose of ERLEADA [see 
Use in Specific Populations and Clinical Pharmacology (12.1) in Full Prescribing Information].
ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
•  Cerebrovascular and Ischemic Cardiovascular Events [see Warnings and Precautions].
• Fractures [see Warnings and Precautions].
• Falls [see Warnings and Precautions].
• Seizure [see Warnings and Precautions].
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.
The most common adverse reactions (≥ 10%) that occurred more frequently in the ERLEADA-
treated patients (≥ 2% over placebo) from the randomized placebo-controlled clinical trials 
(TITAN and SPARTAN) were fatigue, arthralgia, rash, decreased appetite, fall, weight decreased, 
hypertension, hot flush, diarrhea, and fracture.
Metastatic Castration-sensitive Prostate Cancer (mCSPC)
TITAN, a randomized (1:1), double-blind, placebo-controlled, multi-center clinical study, enrolled 
patients who had mCSPC. In this study, patients received either ERLEADA at a dose of 240 mg 
daily or placebo. All patients in the TITAN study received a concomitant gonadotropin-releasing 
hormone (GnRH) analog or had prior bilateral orchiectomy. The median duration of exposure was 
20 months (range: 0 to 34 months) in patients who received ERLEADA and 18 months (range: 0.1 to 
34 months) in patients who received placebo.

Ten patients (1.9%) who were treated with ERLEADA died from adverse reactions. The reasons 
for death were ischemic cardiovascular events (n=3), acute kidney injury (n=2), cardio-respiratory 
arrest (n=1), sudden cardiac death (n=1), respiratory failure (n=1), cerebrovascular accident (n=1), 
and large intestinal ulcer perforation (n=1). ERLEADA was discontinued due to adverse reactions 
in 8% of patients, most commonly from rash (2.3%). Adverse reactions leading to dose interruption 
or reduction of ERLEADA occurred in 23% of patients; the most frequent (>1%) were rash, fatigue, 
and hypertension. Serious adverse reactions occurred in 20% of ERLEADA-treated patients and 
20% in patients receiving placebo. 
Table 1 shows adverse reactions occurring in ≥10% on the ERLEADA arm in TITAN that occurred 
with a ≥2% absolute increase in frequency compared to placebo. Table 2 shows laboratory 
abnormalities that occurred in ≥15% of patients, and more frequently (>5%) in the ERLEADA arm 
compared to placebo.
Table 1: Adverse Reactions in TITAN (mCSPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Musculoskeletal and connective tissue disorders
Arthralgiaa 17 0.4 15 0.9

Skin and subcutaneous tissue disorders
Rashb 28 6 9 0.6
Pruritus 11 0.2 4.6 0.2

Vascular disorders
Hot flush 23 0 16 0
Hypertension 18 8 16 9

a  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the highest severity for 
these events is Grade 3

b  Includes rash, rash maculo-papular, rash generalized, urticaria, rash pruritic, rash macular, 
conjunctivitis, erythema multiforme, rash papular, skin exfoliation, genital rash, rash erythematous, 
stomatitis, drug eruption, mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

Additional adverse reactions of interest occurring in 2%, but less than 10% of patients treated with 
ERLEADA included diarrhea (9% versus 6% on placebo), muscle spasm (3.1% versus 1.9% on placebo), 
dysgeusia (3.2% versus 0.6% on placebo), and hypothyroidism (3.6% versus 0.6% on placebo).

Table 2:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated Patients and at a Higher 
Incidence than Placebo (Between Arm Difference > 5% All Grades) in TITAN (mCSPC)

Laboratory Abnormality

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   White blood cell decreased 27 0.4 19 0.6
Chemistry
   Hypertriglyceridemiaa 17 2.5 12 2.3

a Does not reflect fasting values
Non-metastatic Castration-resistant Prostate Cancer (nmCRPC)
SPARTAN, a randomized (2:1), double-blind, placebo-controlled, multi-center clinical study, enrolled 
patients who had nmCRPC. In this study, patients received either ERLEADA at a dose of 240 mg daily or 
a placebo. All patients in the SPARTAN study received a concomitant gonadotropin-releasing hormone 
(GnRH) analog or had a bilateral orchiectomy. The median duration of exposure was 33 months 
(range: 0.1 to 75 months) in patients who received ERLEADA and 11 months (range: 0.1 to 37 months) 
in patients who received placebo.
Twenty-four patients (3%) who were treated with ERLEADA died from adverse reactions. The reasons 
for death with ≥ 2 patients included infection (n=7), myocardial infarction (n=3), cerebrovascular 
event (n=2), and unknown reason (n=3). ERLEADA was discontinued due to adverse reactions in 
11% of patients, most commonly from rash (3.2%). Adverse reactions leading to dose interruption 
or reduction of ERLEADA occurred in 33% of patients; the most common (>1%) were rash, diarrhea, 
fatigue, nausea, vomiting, hypertension, and hematuria. Serious adverse reactions occurred in 
25% of ERLEADA-treated patients and 23% in patients receiving placebo. The most frequent serious 
adverse reactions (>2%) were fracture (3.4%) in the ERLEADA arm and urinary retention (3.8%) in 
the placebo arm.
Table 3 shows adverse reactions occurring in ≥10% on the ERLEADA arm in SPARTAN that occurred 
with a ≥2% absolute increase in frequency compared to placebo. Table 4 shows laboratory 
abnormalities that occurred in ≥15% of patients, and more frequently (>5%) in the ERLEADA arm 
compared to placebo.
Table 3: Adverse Reactions in SPARTAN (nmCRPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and administration site conditions
Fatiguea,b 39 1.4 28 0.3

Musculoskeletal and connective tissue disorders
Arthralgiab 16 0 8 0

Skin and subcutaneous tissue disorders
Rashc 25 5.2 6 0.3

Metabolism and nutrition disorders
Decreased appetited 12 0.1 9 0
Peripheral edemae 11 0 9 0

Injury, poisoning and procedural complications
Fallb 16 1.7 9 0.8
Fracturef 12 2.7 7 0.8

Investigations
Weight decreasedb 16 1.1 6 0.3

Vascular disorders
Hypertension 25 14 20 12
Hot flush 14 0 9 0

Gastrointestinal disorders
Diarrhea 20 1.1 15 0.5
Nausea 18 0 16 0

a  Includes fatigue and asthenia
b  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the highest severity for 

these events is Grade 3
c  Includes rash, rash maculo-papular, rash generalized, urticaria, rash pruritic, rash macular, 

conjunctivitis, erythema multiforme, rash papular, skin exfoliation, genital rash, rash erythematous, 
stomatitis, drug eruption, mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

d  Includes appetite disorder, decreased appetite, early satiety, and hypophagia
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Brief Summary of Prescribing Information for ERLEADA® (apalutamide)
ERLEADA® (apalutamide) tablets, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
ERLEADA is indicated for the treatment of patients with 
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Cerebrovascular and Ischemic Cardiovascular Events
Cerebrovascular and ischemic cardiovascular events, including events leading to death, occurred 
in patients receiving ERLEADA. Monitor for signs and symptoms of ischemic heart disease 
and cerebrovascular disorders. Optimize management of cardiovascular risk factors, such as 
hypertension, diabetes, or dyslipidemia. Consider discontinuation of ERLEADA for Grade 3 and 
4 events.
In a randomized study (SPARTAN) of patients with nmCRPC, ischemic cardiovascular events 
occurred in 3.7% of patients treated with ERLEADA and 2% of patients treated with placebo. In a 
randomized study (TITAN) in patients with mCSPC, ischemic cardiovascular events occurred in 
4.4% of patients treated with ERLEADA and 1.5% of patients treated with placebo. Across the 
SPARTAN and TITAN studies, 4 patients (0.3%) treated with ERLEADA, and 2 patients (0.2%) 
treated with placebo died from an ischemic cardiovascular event.
In the SPARTAN study, cerebrovascular events occurred in 2.5% of patients treated with 
ERLEADA and 1% of patients treated with placebo [see Adverse Reactions]. In the TITAN study, 
cerebrovascular events occurred in 1.9% of patients treated with ERLEADA and 2.1% of patients 
treated with placebo. Across the SPARTAN and TITAN studies, 3 patients (0.2%) treated with 
ERLEADA, and 2 patients (0.2%) treated with placebo died from a cerebrovascular event.
Patients with history of unstable angina, myocardial infarction, congestive heart failure, stroke, or 
transient ischemic attack within six months of randomization were excluded from the SPARTAN 
and TITAN studies.
Fractures
Fractures occurred in patients receiving ERLEADA. Evaluate patients for fracture risk. Monitor 
and manage patients at risk for fractures according to established treatment guidelines and 
consider use of bone-targeted agents.
In a randomized study (SPARTAN) of patients with non-metastatic castration-resistant prostate 
cancer, fractures occurred in 12% of patients treated with ERLEADA and in 7% of patients treated 
with placebo. Grade 3-4 fractures occurred in 2.7% of patients treated with ERLEADA and in 0.8% 
of patients treated with placebo. The median time to onset of fracture was 314 days (range: 20 to 
953 days) for patients treated with ERLEADA. Routine bone density assessment and treatment of 
osteoporosis with bone-targeted agents were not performed in the SPARTAN study.
In a randomized study (TITAN) of patients with metastatic castration-sensitive prostate cancer, 
fractures occurred in 9% of patients treated with ERLEADA and in 6% of patients treated with 
placebo. Grade 3-4 fractures were similar in both arms at 1.5%. The median time to onset of 
fracture was 56 days (range: 2 to 111 days) for patients treated with ERLEADA. Routine bone 
density assessment and treatment of osteoporosis with bone-targeted agents were not performed 
in the TITAN study.
Falls
Falls occurred in patients receiving ERLEADA with increased frequency in the elderly [see Use in 
Specific Populations]. Evaluate patients for fall risk.
In a randomized study (SPARTAN), falls occurred in 16% of patients treated with ERLEADA 
compared to 9% of patients treated with placebo. Falls were not associated with loss of 
consciousness or seizure.
Seizure
Seizure occurred in patients receiving ERLEADA. Permanently discontinue ERLEADA in patients 
who develop a seizure during treatment. It is unknown whether anti-epileptic medications will 
prevent seizures with ERLEADA. Advise patients of the risk of developing a seizure while receiving 
ERLEADA and of engaging in any activity where sudden loss of consciousness could cause harm 
to themselves or others.
In two randomized studies (SPARTAN and TITAN), five patients (0.4%) treated with ERLEADA 
and one patient treated with placebo (0.1%) experienced a seizure. Seizure occurred from 159 
to 650 days after initiation of ERLEADA. Patients with a history of seizure, predisposing factors 
for seizure, or receiving drugs known to decrease the seizure threshold or to induce seizure 
were excluded. There is no clinical experience in re-administering ERLEADA to patients who 
experienced a seizure.
Embryo-Fetal Toxicity
The safety and efficacy of ERLEADA have not been established in females. Based on findings 
from animals and its mechanism of action, ERLEADA can cause fetal harm and loss of pregnancy 
when administered to a pregnant female. In an animal reproduction study, oral administration 
of apalutamide to pregnant rats during and after organogenesis resulted in fetal abnormalities 
and embryo-fetal lethality at maternal exposures ≥ 2 times the human clinical exposure (AUC) 
at the recommended dose. Advise males with female partners of reproductive potential to use 
effective contraception during treatment and for 3 months after the last dose of ERLEADA [see 
Use in Specific Populations and Clinical Pharmacology (12.1) in Full Prescribing Information].
ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
•  Cerebrovascular and Ischemic Cardiovascular Events [see Warnings and Precautions].
• Fractures [see Warnings and Precautions].
• Falls [see Warnings and Precautions].
• Seizure [see Warnings and Precautions].
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.
The most common adverse reactions (≥ 10%) that occurred more frequently in the ERLEADA-
treated patients (≥ 2% over placebo) from the randomized placebo-controlled clinical trials 
(TITAN and SPARTAN) were fatigue, arthralgia, rash, decreased appetite, fall, weight decreased, 
hypertension, hot flush, diarrhea, and fracture.
Metastatic Castration-sensitive Prostate Cancer (mCSPC)
TITAN, a randomized (1:1), double-blind, placebo-controlled, multi-center clinical study, enrolled 
patients who had mCSPC. In this study, patients received either ERLEADA at a dose of 240 mg 
daily or placebo. All patients in the TITAN study received a concomitant gonadotropin-releasing 
hormone (GnRH) analog or had prior bilateral orchiectomy. The median duration of exposure was 
20 months (range: 0 to 34 months) in patients who received ERLEADA and 18 months (range: 0.1 to 
34 months) in patients who received placebo.

Ten patients (1.9%) who were treated with ERLEADA died from adverse reactions. The reasons 
for death were ischemic cardiovascular events (n=3), acute kidney injury (n=2), cardio-respiratory 
arrest (n=1), sudden cardiac death (n=1), respiratory failure (n=1), cerebrovascular accident (n=1), 
and large intestinal ulcer perforation (n=1). ERLEADA was discontinued due to adverse reactions 
in 8% of patients, most commonly from rash (2.3%). Adverse reactions leading to dose interruption 
or reduction of ERLEADA occurred in 23% of patients; the most frequent (>1%) were rash, fatigue, 
and hypertension. Serious adverse reactions occurred in 20% of ERLEADA-treated patients and 
20% in patients receiving placebo. 
Table 1 shows adverse reactions occurring in ≥10% on the ERLEADA arm in TITAN that occurred 
with a ≥2% absolute increase in frequency compared to placebo. Table 2 shows laboratory 
abnormalities that occurred in ≥15% of patients, and more frequently (>5%) in the ERLEADA arm 
compared to placebo.
Table 1: Adverse Reactions in TITAN (mCSPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Musculoskeletal and connective tissue disorders
Arthralgiaa 17 0.4 15 0.9

Skin and subcutaneous tissue disorders
Rashb 28 6 9 0.6
Pruritus 11 0.2 4.6 0.2

Vascular disorders
Hot flush 23 0 16 0
Hypertension 18 8 16 9

a  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the highest severity for 
these events is Grade 3

b  Includes rash, rash maculo-papular, rash generalized, urticaria, rash pruritic, rash macular, 
conjunctivitis, erythema multiforme, rash papular, skin exfoliation, genital rash, rash erythematous, 
stomatitis, drug eruption, mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

Additional adverse reactions of interest occurring in 2%, but less than 10% of patients treated with 
ERLEADA included diarrhea (9% versus 6% on placebo), muscle spasm (3.1% versus 1.9% on placebo), 
dysgeusia (3.2% versus 0.6% on placebo), and hypothyroidism (3.6% versus 0.6% on placebo).

Table 2:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated Patients and at a Higher 
Incidence than Placebo (Between Arm Difference > 5% All Grades) in TITAN (mCSPC)

Laboratory Abnormality

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   White blood cell decreased 27 0.4 19 0.6
Chemistry
   Hypertriglyceridemiaa 17 2.5 12 2.3

a Does not reflect fasting values
Non-metastatic Castration-resistant Prostate Cancer (nmCRPC)
SPARTAN, a randomized (2:1), double-blind, placebo-controlled, multi-center clinical study, enrolled 
patients who had nmCRPC. In this study, patients received either ERLEADA at a dose of 240 mg daily or 
a placebo. All patients in the SPARTAN study received a concomitant gonadotropin-releasing hormone 
(GnRH) analog or had a bilateral orchiectomy. The median duration of exposure was 33 months 
(range: 0.1 to 75 months) in patients who received ERLEADA and 11 months (range: 0.1 to 37 months) 
in patients who received placebo.
Twenty-four patients (3%) who were treated with ERLEADA died from adverse reactions. The reasons 
for death with ≥ 2 patients included infection (n=7), myocardial infarction (n=3), cerebrovascular 
event (n=2), and unknown reason (n=3). ERLEADA was discontinued due to adverse reactions in 
11% of patients, most commonly from rash (3.2%). Adverse reactions leading to dose interruption 
or reduction of ERLEADA occurred in 33% of patients; the most common (>1%) were rash, diarrhea, 
fatigue, nausea, vomiting, hypertension, and hematuria. Serious adverse reactions occurred in 
25% of ERLEADA-treated patients and 23% in patients receiving placebo. The most frequent serious 
adverse reactions (>2%) were fracture (3.4%) in the ERLEADA arm and urinary retention (3.8%) in 
the placebo arm.
Table 3 shows adverse reactions occurring in ≥10% on the ERLEADA arm in SPARTAN that occurred 
with a ≥2% absolute increase in frequency compared to placebo. Table 4 shows laboratory 
abnormalities that occurred in ≥15% of patients, and more frequently (>5%) in the ERLEADA arm 
compared to placebo.
Table 3: Adverse Reactions in SPARTAN (nmCRPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and administration site conditions
Fatiguea,b 39 1.4 28 0.3

Musculoskeletal and connective tissue disorders
Arthralgiab 16 0 8 0

Skin and subcutaneous tissue disorders
Rashc 25 5.2 6 0.3

Metabolism and nutrition disorders
Decreased appetited 12 0.1 9 0
Peripheral edemae 11 0 9 0

Injury, poisoning and procedural complications
Fallb 16 1.7 9 0.8
Fracturef 12 2.7 7 0.8

Investigations
Weight decreasedb 16 1.1 6 0.3

Vascular disorders
Hypertension 25 14 20 12
Hot flush 14 0 9 0

Gastrointestinal disorders
Diarrhea 20 1.1 15 0.5
Nausea 18 0 16 0

a  Includes fatigue and asthenia
b  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the highest severity for 

these events is Grade 3
c  Includes rash, rash maculo-papular, rash generalized, urticaria, rash pruritic, rash macular, 

conjunctivitis, erythema multiforme, rash papular, skin exfoliation, genital rash, rash erythematous, 
stomatitis, drug eruption, mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

d  Includes appetite disorder, decreased appetite, early satiety, and hypophagia
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e  Includes peripheral edema, generalized edema, edema, edema genital, penile edema, peripheral 
swelling, scrotal edema, lymphedema, swelling, and localized edema

f  Includes rib fracture, lumbar vertebral fracture, spinal compression fracture, spinal fracture, foot 
fracture, hip fracture, humerus fracture, thoracic vertebral fracture, upper limb fracture, fractured 
sacrum, hand fracture, pubis fracture, acetabulum fracture, ankle fracture, compression fracture, 
costal cartilage fracture, facial bones fracture, lower limb fracture, osteoporotic fracture, wrist 
fracture, avulsion fracture, fibula fracture, fractured coccyx, pelvic fracture, radius fracture, 
sternal fracture, stress fracture, traumatic fracture, cervical vertebral fracture, femoral neck 
fracture, and tibia fracture

Additional clinically significant adverse reactions occurring in 2% or more of patients treated 
with ERLEADA included hypothyroidism (8% versus 2% on placebo), pruritus (6% versus 1.5% on 
placebo), and heart failure (2.2% versus 1% on placebo).
Table 4:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated Patients and at a Higher 

Incidence than Placebo (Between Arm Difference > 5% All Grades) in SPARTAN (nmCRPC)

Laboratory Abnormality

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   Anemia 70 0.4 64 0.5
   Leukopenia 47 0.3 29 0
   Lymphopenia 41 1.8 21 1.6
Chemistry
   Hypercholesterolemiaa 76 0.1 46 0
   Hyperglycemiaa 70 2 59 1.0
   Hypertriglyceridemiaa 67 1.6 49 0.8
   Hyperkalemia 32 1.9 22 0.5

a Does not reflect fasting values
Rash
In the combined data of two randomized, placebo-controlled clinical studies, SPARTAN and TITAN, 
rash associated with ERLEADA was most commonly described as macular or maculo-papular. 
Adverse reactions of rash were reported for 26% of patients treated with ERLEADA versus 8% of 
patients treated with placebo. Grade 3 rashes (defined as covering > 30% body surface area [BSA]) 
were reported with ERLEADA treatment (6%) versus placebo (0.5%).
The onset of rash occurred at a median of 83 days of ERLEADA treatment. Rash resolved in 78% of 
patients within a median of 78 days from onset of rash. Rash was commonly managed with oral 
antihistamines, topical corticosteroids, and 19% of patients received systemic corticosteroids. Dose 
reduction or dose interruption occurred in 14% and 28% of patients, respectively. Of the patients 
who had dose interruption, 59% experienced recurrence of rash upon reintroduction of ERLEADA. 
Hypothyroidism
In the combined data of two randomized, placebo-controlled clinical studies, SPARTAN and TITAN, 
hypothyroidism was reported for 8% of patients treated with ERLEADA and 1.5% of patients treated 
with placebo based on assessments of thyroid-stimulating hormone (TSH) every 4 months. Elevated 
TSH occurred in 25% of patients treated with ERLEADA and 7% of patients treated with placebo. 
The median onset was at the first scheduled assessment. There were no Grade 3 or 4 adverse 
reactions. Thyroid replacement therapy was initiated in 4.9% of patients treated with ERLEADA. 
Thyroid replacement therapy, when clinically indicated, should be initiated or dose-adjusted [see 
Drug Interactions].
Post-Marketing Experience
The following additional adverse reactions have been identified during post-approval use of ERLEADA. 
Because these reactions are reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate the frequency or establish a causal relationship to drug exposure.
Respiratory, Thoracic and Mediastinal Disorders: interstitial lung disease
Skin and Subcutaneous Tissue Disorders: Stevens-Johnson syndrome/toxic epidermal necrolysis
DRUG INTERACTIONS
Effect of Other Drugs on ERLEADA
Strong CYP2C8 or CYP3A4 Inhibitors 
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is predicted to increase the steady-state 
exposure of the active moieties (sum of unbound apalutamide plus the potency-adjusted unbound 
N-desmethyl-apalutamide). No initial dose adjustment is necessary however, reduce the ERLEADA 
dose based on tolerability [see Dosage and Administration (2.2) in Full Prescribing Information]. Mild 
or moderate inhibitors of CYP2C8 or CYP3A4 are not expected to affect the exposure of apalutamide.
Effect of ERLEADA on Other Drugs
CYP3A4, CYP2C9, CYP2C19 and UGT Substrates
ERLEADA is a strong inducer of CYP3A4 and CYP2C19, and a weak inducer of CYP2C9 in humans. 
Concomitant use of ERLEADA with medications that are primarily metabolized by CYP3A4, CYP2C19, 
or CYP2C9 can result in lower exposure to these medications. Substitution for these medications 
is recommended when possible or evaluate for loss of activity if medication is continued. 
Concomitant administration of ERLEADA with medications that are substrates of UDP-glucuronosyl 
transferase (UGT) can result in decreased exposure. Use caution if substrates of UGT must be co-
administered with ERLEADA and evaluate for loss of activity [see Clinical Pharmacology (12.3) in Full 
Prescribing Information].
P-gp, BCRP or OATP1B1 Substrates
Apalutamide was shown to be a weak inducer of P-glycoprotein (P-gp), breast cancer resistance 
protein (BCRP), and organic anion transporting polypeptide 1B1 (OATP1B1) clinically. At steady-state, 
apalutamide reduced the plasma exposure to fexofenadine (a P-gp substrate) and rosuvastatin 
(a BCRP/OATP1B1 substrate). Concomitant use of ERLEADA with medications that are substrates of 
P-gp, BCRP, or OATP1B1 can result in lower exposure of these medications. Use caution if substrates 
of P-gp, BCRP or OATP1B1 must be co-administered with ERLEADA and evaluate for loss of activity 
if medication is continued [see Clinical Pharmacology (12.3) in Full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. Based on findings from 
animals and its mechanism of action, ERLEADA can cause fetal harm and loss of pregnancy when 
administered to a pregnant female [see Clinical Pharmacology (12.1) in Full Prescribing Information]. 
There are no available data on ERLEADA use in pregnant women to inform a drug-associated risk. 
In an animal reproduction study, oral administration of apalutamide to pregnant rats during and after 
organogenesis resulted in fetal abnormalities and embryo-fetal lethality at maternal exposures ≥ 2 times 
the human clinical exposure (AUC) at the recommended dose (see Data).

Data
Animal Data
In a pilot embryo-fetal developmental toxicity study in rats, apalutamide caused developmental 
toxicity when administered at oral doses of 25, 50 or 100 mg/kg/day throughout and after the period 
of organogenesis (gestational days 6-20). Findings included embryo-fetal lethality (resorptions) at 
doses ≥50 mg/kg/day, decreased fetal anogenital distance, misshapen pituitary gland, and skeletal 
variations (unossified phalanges, supernumerary short thoracolumbar rib(s), and small, incomplete 
ossification, and/or misshapen hyoid bone) at ≥25 mg/kg/day. A dose of 100 mg/kg/day caused 
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Cancer Center, New York University Langone 
Health, said in his presentation.

For patients with this type of mutated NSCLC, 
approximately 27% to 42% will have CNS metas-
tases at diagnosis, with a 5-month median OS for 
patients with active and untreated CNS involve-
ment. Targeted therapies that penetrate the CNS 
improve outcomes for patients with these types 
of complications. Adagrasib has previously been 
shown to have clinical activity in treated, stable 
CNS metastases, as well as tumor regression 
in animal models.

Patients with advanced solid tumors and a 
KRAS G12C mutation were given adagrasib as 
monotherapy or combined with pembrolizumab 
(Keytruda), cetuximab (Erbitux), or afatinib 
(Gilotrif) on KRYSTAL-1, a phase 1/2 multiple 
expansion cohort trial. The data presented looked 
at the phase 1b cohort of patients with NSCLC and 
active, untreated CNS metastases treated with 
600 mg of oral adagrasib twice daily. Safety and 
clinical activity were evaluated for this portion of 
the trial, including systemic and intracranial ORR 
by blinded independent central review (BICR), OS, 
DOR, and progression-free survival (PFS).

There were 25 patients enrolled, although not all 
were evaluable for efficacy of adagrasib. The median 
age in this cohort was 66 years (range, 47-89) and 52% 
of patients were women. Most patients were White 
(84%), had ECOG performance status of 1 (72%), and 
were current or former smokers (96%). Approximately 
half of patients had received 1 prior line of therapy 

(20%), and the rest had received 0 (12%), 2 (20%), or 3 or 
more (16%) lines of therapy. Target CNS lesions at 
baseline were observed in 19 of the 25 patients and 
nontarget lesions in 18 of the patients.

Among the overall evaluable population (n = 19), 
the ORR was 32%. For patients with only nontarget 
lesions (n = 4) and target lesions with or without 
nontarget lesions (n = 15), the ORR was 50% and 
27%, respectively. The complete response rate was 
16% in the overall group, 50% in the nontarget 
lesion group, and 7% in the target lesion group. 
Partial responses were also seen in 16% overall 
and 20% in patients with target lesions, but not in 
any patients with only nontarget lesions.

A total of 53% of patients in both the overall 
and target lesion groups had stable disease (SD), 
whereas 50% had SD in the nontarget lesion group. 
Investigators observed progressive disease in 
11% of patients overall, 13% with target lesions, 
and none with nontarget lesions. The disease 
control rate (DCR) was 84%, 80%, and 100% for 
patients in the overall, target lesion, and nontar-
get lesion groups.

“[In] the waterfall plot for BICR, intracranial dis-
ease control was broad, with intracranial tumor 
shrinkage of any magnitude occurring in 80% of 
radiographically evaluable patients with target 
lesions. One additional patient demonstrated 100% 
regression in the target lesions. However, [the 
patient] was nonevaluable due to the scans being 
performed too early,” Sabari said.

There were objective intracranial responses 
observed in 32% of all patients (95% CI, 12.6%-
56.6%). The intracranial DCR was 84% (95% CI, 
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Adagrasib Penetrates CNS  
in Early Data of KRAS G12C+ NSCLC
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60.4%-96.6%). Fourteen of the 16 patients 
who responded had concordance between 
systemic and intracranial disease control. 
Additionally, the systemic ORR by RECIST 
v1.1 was 37% (95% CI, 16.3%-61.6%) and the 
systemic DCR was 79% (95% CI, 54.4%-93.9%).

At median follow-up of 6.6 months, the 
median OS had not been reached. The median 
intracranial PFS was 4.2 months (95% CI, 3.8–
not estimable [NE]). The median intracranial 
DOR had also not been reached (95% CI, 4.1-
NE). Of the responders, 83% were still on ther-
apy at the data cutoff of December 31, 2021.

An average Kpuu (the ratio of the unbound 
brain concentration over the unbound plasma 
concentration) of 0.47 was seen in 2 patients 
who had cerebrospinal fluid collected, which 
exceeds the values for patients who have 
received tyrosine kinase inhibitors that have 
shown CNS penetration and antitumor activity 
in CNS metastases. “Of note, both patients had 
evidence of CNS regression in their lesions 
via imaging compared [with] baseline. [One 
patient also] demonstrated a decrease in the 
edema compared [with] baseline,” Sabari said.

According to the safety profile, grade 1 or 
2 treatment-related adverse events (TRAEs) 
occurred in 60% of the 25 patients who were 
evaluable for toxicity. There were no grade 4 
or 5 TRAEs observed with adagrasib mono-
therapy. The most frequent grade 3 TRAEs 
were vomiting in 12%, as well as diarrhea, 
alanine aminotransferase, and dizziness in 
8% of patients each. Dose reductions/inter-
ruptions due to TRAEs were needed for 48% of 
patients, and discontinuation was needed for 
1 patient (4%). CNS-specific TRAEs occurred 
in 6 patients, with 5 reporting dizziness and 
1 reporting grade 1/2 aphasia and insomnia.

“Adagrasib is the first KRAS G12C inhib-
itor to demonstrate clinical activity in 
patients with KRAS G12C-mutated NSCLC 
with both treated [and] active, untreated 
CNS metastases,” Sabari said. “An expand-
ed-access program is open and enrolling 
patients with KRAS G12C-mutant solid 
tumors, including patients with active and 
untreated CNS metastases.” TT
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INVESTIGATORS REPORTED A cor-
relation between pathologic complete 
response (pCR) and event-free survival 

(EFS) when patients with stage IB to stage 
IIA non–small cell lung cancer (NSCLC) 
received neoadjuvant nivolumab (Opdivo) 
in combination with platinum-based dou-
blet chemotherapy, according to a post hoc 
analysis of the phase 3 CheckMate 816 trial 
(NCT02998528; FIGURE).1

Mariano Provencio-Pulla, PhD, head of the 
Department of Medical Oncology at Hospital 
Universitario Puerta de Hierro in Madrid, 
Spain, presented the findings during the 
2022 American Society of Clinical Oncology 
Annual Meeting. CheckMate 816 is the first 
in-depth assessment of pathological regres-
sion and EFS in a phase 3 trial of neoadjuvant 
immunotherapy, he said.

“Patients who achieve pCR status in the 
primary tumor had better EFS than those 
without—93% in patients who achieved pCR 
vs 58% at 2 years,” Provencio-Pulla said. He 
added that patients who had major pathologic 

complete response  also experienced an EFS 
benefit (HR, 0.26; 95% CI, 0.14.-0.50).

Investigators analyzed the association 
between pCR in the primary tumor only and 
EFS, as well as whether degree of patholog-
ical regression could be predictive for EFS. 
Major pathologic complete response (mPCR) 
was a secondary end point.

At a median follow-up of 29.5 months,  
46 patients in the experimental arm had 
a pCR compared with 95 who did not. The 
median EFS for those with a pCR was not 
reached (NR; 95% CI, 30.6-NR) compared 
with 27.8 months (95% CI, 20.0-NR) for those 
who did not have pCR (HR, 0.18; 95% CI, 
0.07-0.46). Similarly, the median EFS was 
superior among those who had pCR with che-
motherapy treatment compared with those 
who did not (NR vs 26.2 months).

“Certainly, we have known that pCR 
correlates with EFS, and that has been pre-
sented,” said discussant Jyoti D. Patel, MD, 
professor of medicine at Northwestern Uni-
versity and associate vice chair for clinical  

Nivolumab/Chemotherapy 
Shows Correlation Between 
Pathologic Response, EFS in 
Resectable NSCLC
B y  J a s o n  H a r r i s
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research in the Department of Medicine at 
Northwestern University, as well as medical 
director of thoracic oncology and assistant 
director for clinical research in the Robert H. 
Lurie Comprehensive Cancer Center in Chi-
cago, Illinois. “Although the numbers—even 
for the patients who reach pCR [with] chemo-
therapy alone—[are] quite small, clearly, that 
indicates better outcome.

“But this analysis is commended to help 
us go beyond such a binary view and help us 
understand whether the amount of pathologic 
response can be correlated to further stratify 
what we do for our patients,” she said.

Provencio-Pulla said investigators conduct-
ed receiver operating characteristic curve 
analysis as a continuous variable to assess 
EFS by depth of pathological regression, which 
was measured by percent of residual volume 
of tumor (RVT). Depth of pathological regres-
sion appeared to be predictive in the experi-
mental arm (area under the curve [AUC], 0.74) 
but not for chemotherapy (AUC, 0.54).

“The EFS, according to RVT categories, 
was 90% at 2 years for patients with RVT 0% 
to 5%, 60% for patients with RVT 5% to 30%, 
57% in patients with RVT 30% to 80%, and 
39% in patients with more than 80% RVT,” 
Provencio-Pulla said.

Investigators also assessed the association 
between pCR and EFS by baseline disease 
stage. Among patients with stage IB/IIA 

disease, the median EFS was again superior 
among those who had a pCR compared with 
those who did not (NR vs 27.8 months). 
The same was true for those with baseline 
stage IIIA disease who had a pCR (NR vs  
30.2 months). The 2-year EFS rate was 90% 
vs 56% among patients with stage IB/IA dis-
ease and 96% vs 59% in those with stage IIIA 
disease, in favor of patients who had pCR.

As assessed by PD-L1 expression, the 
2-year EFS rate was 86% among those who 
were PD-L1 negative (< 1%) and had pCR vs 
47% for those who did not. The median EFS 
was 30.6 vs 23.4 months, respectively. For 
patients who were PD-L1 positive (≥ 1%), the 
2-year EFS rate was 97% vs 72%, in favor of 
those who had pCR. The median EFS was NR 
in both groups.

“CheckMate 816 is an important study, as 
it is the largest phase 3 trial reported to date 
to show a significant EFS and pCR advantage 
for neoadjuvant nivolumab plus chemother-
apy doublet followed by surgery in patients 
with early-stage NSCLC,” J. Marie Suga, 
MD, MPH, medical director of oncology clin-
ical trials at Kaiser Permanente, said in an 
email. “This presentation focuses on the key 
secondary end point of pathologic response 
and its relationship with EFS. Understand-
ing the link between pathology results at 
time of surgery and survival will be critical 
to determining whether those results could 

be useful as an early surrogate biomarker 
to predict clinical benefit for our patients 
with lung cancer.”

The FDA approved this combination for 
patients with resectable NSCLC in March 
2022 based on results from CheckMate 
816.2 Previous data showed the median EFS 
with nivolumab plus chemotherapy was  
31.6 months (95% CI, 30.2-NR) vs 20.8 months 
(95% CI, 14.0-26.7) with chemotherapy alone 
(HR, 0.63; 95% CI, 0.45-0.87; P = .0052).3

The nivolumab combination induced a 
pCR in 24% (95% CI, 18.0%-31.0%) of patients 
vs 2.2% (95% CI, 0.6%-5.6%) of patients who 
received chemotherapy alone (estimated 
treatment difference, 21.6; 95% CI, 15.1-
28.2; P < .0001). Results from a prespecified 
interim analysis for overall survival resulted 
in a HR of 0.57 (95% CI, 0.38-0.87), which 
did not cross the boundary for statisti-
cal significance.

The open-label, multicenter, CheckMate 
816 trial enrolled patients with newly diag-
nosed, resectable, stage IB to IIIA NSCLC 
who had an ECOG performance status of 0 or 
1 and no known sensitizing EGFR mutations 
or ALK alterations. A total of 358 participants 
were randomly assigned to receive either 
360-mg nivolumab every 3 weeks plus plat-
inum-doublet chemotherapy every 3 weeks 
for 3 doses or chemotherapy alone. Patients 
then underwent radiologic restaging, went 
on to undergo surgery within 6 weeks after 
treatment, went on to receive optional adju-
vant chemotherapy with or without radio-
therapy, then entered follow-up. TT
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Patritumab Deruxtecan Reveals  
Clinical Activity in NSCLC Regardless of 
Identified Driver Genomic Alterations
B y  K y l e  D o h e r t y

IN HEAVILY PRETREATED patients with 
advanced non–small cell lung cancer 
(NSCLC) without EGFR-activating muta-

tions, including those with other identified 
driver genomic alterations, treatment with 
patritumab deruxtecan (HER3-DXd) dis-
played promising clinical activity, according 
to results from the dose-expansion cohort of 
an ongoing phase 1 study (NCT03260491) 
presented during the 2022 American Society 
of Clinical Oncology Annual Meeting.1

“Patritumab deruxtecan showed prom-
ising clinical activity in heavily pretreated 
patients with advanced NSCLC with or with-
out identified variant genomic alterations,” 
lead author Conor E. Steuer, MD, assistant 
professor in the Department of Hematology 
and Medical Oncology at Emory University 
School of Medicine in Atlanta, Georgia, said. 
“Some of this antitumor activity was found to 
be quite durable.”

At the January 28, 2022, data cutoff date, 
the confirmed overall response rate (ORR) 
by blinded independent central review per 
RECIST 1.1 was 28.6% (95% CI, 11.3%-52.2%) 
among patients with identified genomic driver 
alterations (n = 21). The disease control rate 
(DCR) in this cohort of patients was 76.2% 
(95% CI, 52.8%-91.8%), and the median time 

to response was 2.8 months (range, 1.3-4.6). 
The median duration of response (DOR) was 
9.4 months (95% CI, 4.2–not evaluable [NE]), 
and the median progression-free survival 
(PFS) was 10.8 months (95% CI, 2.8-16.0).

In patients without identified genomic 
driver alterations (n = 26), the confirmed ORR 
was 26.9% (95% CI, 11.6%-47.8%) and the DCR 
was 73.1% (95% CI, 52.2%-88.4%). The median 
DOR was 9.6 months (95% CI, 1.6-NE), and 
the median PFS was 4.2 months (95% CI, 
2.5-10.8). The median time to response was  
2.1 months (range, 1.2-6.0).

The median follow-up time was 19.7 months 
(range, 13.8-29.2).

“These results demonstrate the promising 
clinical activity of patritumab deruxtecan 
in patients with NSCLC harboring a broad 
range of genomic alterations or without 
identified genomic alterations,” Steuer said. 
“They warrant further clinical evaluation.”

He added that this was a heavily pretreated 
cohort, with an average of 3 (range, 1-8) pre-
vious lines of systemic therapy.

Investigators noted that 83% of NSCLC 
tumors express HER3 and that HER3 over-
expression has been associated with poor 
clinical outcomes. Moreover, patients with 
advanced NSCLC without EGFR-activating 

mutations have limited options after treat-
ment failure with molecularly targeted ther-
apies or platinum-based chemotherapy with 
or without immunotherapy.

Patritumab deruxtecan is an antibody-drug 
conjugate composed of a fully human anti-
HER3 immunoglobulin G1 monoclonal anti-
body. The monoclonal antibody is covalently 
linked to a topoisomerase I inhibitor payload 
via a tetrapeptide-based cleavable linker.

The dose-expansion part (cohort 2) of the 
phase 1 trial enrolled patients with squa-
mous or nonsquamous NSCLC that did not 
harbor the common exon 19 deletions or 
L858R, L861Q, or G719X point mutations or 
without any identified driver genomic alter-
ations. Patients with non-EGFR oncogenic 
alterations were eligible for the trial if they 
had undergone at least 1 previous treat-
ment with targeted therapy, if available. All 
patients in the dose-expansion portion of the 
trial were treated with intravenous 5.6 mg/
kg patritumab deruxtecan every 3 weeks.

The primary end point was confirmed ORR 
by blinded independent central review per 
RECIST 1.1. Secondary end points included 
DCR, time to response, DOR, PFS, and safety.

At the data cutoff date, 47 patients in 
cohort 2 with a median age of 62 years  
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(range, 29-79) had been treated with patri-
tumab deruxtecan. Most patients in the 
cohort were female (53.2%) and had an ECOG 
performance status of 1 (66.0%). The median 
sum of diameters at baseline was 67 mm 
(range, 18-205), and 31.9% of patients had a 
history of central nervous system metasta-
ses. Disease histology included adenocarci-
noma (74%), squamous (17%), large cell (3%), 
and other (6%).

All patients had undergone prior treatment 
with platinum-based chemotherapy, and 
95.7% had received previous immunother-
apy, including anti–PD-1/anti–PD-L1 treat-
ment. One patient previously received an 
anti–CTLA-4 agent. Genomic-directed ther-
apy was previously used in 19.1% of patients.

Five (10.6%) patients remained on study 
at data cutoff, and 89.4% had discontinued 
treatment. Primary reasons for discontinu-
ation included progressive disease (51.1%), 
clinical progression (12.8%), adverse events 
(AEs; 10.6%), withdrawal of consent by 
patient (8.5%), and death (6.4%).

Steuer said treatment with patritumab 
deruxtecan was manageable and led to an 
overall safety profile consistent with previ-
ous findings in patients with EGFR-mutant 
NSCLC. Treatment-emergent AEs (TEAEs) 
associated with treatment discontinuation 
occurred in 10.6% of patients. No drug-related 
deaths were reported.

TEAEs that led to dose reduction or dose 
interruption were reported in 23.4% and 51.1% 
of patients, respectively. TEAEs associated 
with death occurred in 14.9% of patients, and 
40.4% of patients experienced serious AEs.

TEAEs of grade 3 or greater included neu-
tropenia (26%), fatigue (17%), thrombocytope-
nia (15%), hypokalemia (13%), anemia (11%), 
leukopenia (11%), and pneumonia (11%). All 
patients experienced a treatment-related 
TEAE; none of these were associated with 
death. Slightly more than half (51.1%) of 
TEAEs were grade 3 or higher, and 12.8% 
were serious TEAEs.

Five patients developed drug-related inter-
stitial lung disease (ILD) by central adjudica-
tion, with a median time to onset of 140 days 
(range, 43-331). Grade 1 ILD was reported in 
2.1% of patients, and grade 2 ILD in 8.5% of 
patients. No patients experienced grade 3 or 
greater ILD. TT
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CLN-081, A SELECTIVE EGFR inhib-
itor, induced objective responses 
in heavily pretreated patients with 

non–small cell lung cancer (NSCLC) with 
EGFR exon 20 insertions and demonstrated 
an acceptable toxicity profile, according to 
results from the phase 1/2a CLN-081-001 
trial (NCT04036682) presented during the 
2022 American Society of Clinical Oncology 
Annual Meeting. Among the 39 patients who 
received the agent at 100 mg twice daily, the 
confirmed partial response (PR) rate was 
41%, the median duration of response (DOR) 
was over 21 months (95% CI, 8–not calculated 
[NC]), and the median progression-free sur-
vival (PFS) was 12 months (95% CI, 5-NC).

In the overall population (N = 73), the agent 
elicited a confirmed PR rate of 38.4% with a 
median DOR of 10 months (95% CI, 6-NC) and 
a median PFS of 10 months (95% CI, 6-12). 
In the subset of 4 patients who received 
CLN-081 at a twice-daily dose of 65 mg or 
less, the confirmed PR rate was 35% with a 
median DOR of greater than 19 months (95% 

CI, 5-NC) and a median PFS of 8 months (95% 
CI, 5-13). In the 11 patients who received 
CLN-081 at a twice-daily dose of 150 mg, the 
confirmed PR rate was 36.4%, the median 
DOR was 7 months (95% CI, 4-NC), and the 
median PFS was 8 months (95% CI, 1-10).

“The safety profile of CLN-081 is amena-
ble for long-term treatment [when given] at 
doses less than 150 mg twice daily,” Helena 
Alexandra Yu, MD, a medical oncologist at 
Memorial Sloan Kettering Cancer Center in 
New York, New York, added in a presentation 
on the data. “Most adverse effects were grade 
1 or 2. There was no grade 3 rash or diarrhea 
at doses less than 150 mg twice daily.”

The novel, irreversible, oral EGFR inhibitor 
possesses a unique pyrrolopyrimidine scaf-
fold. Preclinical data have suggested that the 
agent has strong, broad-spectrum activity 
against the proteins encoded by EGFR with 
mutations, including exon 20 insertions. The 
agent also has selectivity against proteins 
encoded by wild-type EGFR, according to Yu.

CONT IN U ED ON  PAGE 41 

CLN-081 Demonstrates 
Antitumor Activity in 
Heavily Pretreated EGFR 
Exon 20+ NSCLC
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*It is unclear if tafasitamab or loncastuximab tesirine or if any other CD-19 directed therapy would have a negative impact 
on the e�  cacy of subsequent anti-CD19 CAR T-cell therapy.
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.
DLBCL=di� use large B-cell lymphoma; NCCN=National Comprehensive Cancer Network.

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) 
recommend tafasitamab-cxix (MONJUVI)  
in combination with lenalidomide as a second-line or subsequent therapy 
option for DLBCL in patients who are not candidates for transplant.2*

NCCN
GUIDELINES

IMPORTANT SAFETY INFORMATION
Contraindications
None.

Warnings and Precautions
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions 
(IRRs). In L-MIND, infusion-related reactions 
occurred in 6% of the 81 patients. Eighty 
percent of infusion-related reactions occurred 
during cycle 1 or 2. Signs and symptoms 

Please see additional Important Safety Information and the Brief Summary 
of Prescribing Information on the following pages.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the 
treatment of adult patients with relapsed or refractory di� use large B-cell lymphoma 
(DLBCL) not otherwise specifi ed, including DLBCL arising from low grade lymphoma, 
and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response 
rate. Continued approval for this indication may be contingent upon verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

for injection, for intravenous use

included fever, chills, rash, fl ushing, dyspnea, 
and hypertension. These reactions were 
managed with temporary interruption of the 
infusion and/or with supportive medication. 
Premedicate patients prior to starting 
MONJUVI infusion. Monitor patients frequently 
during infusion. Based on the severity of 
the infusion-related reaction, interrupt or 
discontinue MONJUVI. Institute appropriate 
medical management.

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1
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for injection, for intravenous use

L-MIND study design1

•  L-MIND was an open-label, multicenter, single-arm study that evaluated the e�  cacy and safety of MONJUVI in 
combination with lenalidomide followed by MONJUVI monotherapy in adult patients with R/R DLBCL after 1 to 3 prior 
systemic DLBCL therapies, including CD20-containing therapy. The median number of prior therapies was 2

•  Enrolled patients at the time of the trial were not eligible for or refused ASCT
•  E�  cacy was established in 71 patients with DLBCL (confi rmed by central laboratory) based on best ORR 

(defi ned as the proportion of complete and partial responders) and DoR, as assessed by an Independent Review 
Committee using the International Working Group Response Criteria (Cheson 2007)

•  Patients received MONJUVI 12 mg/kg intravenously in combination with lenalidomide (25 mg orally on 
days 1 to 21 of each 28-day cycle) for a maximum of 12 cycles, followed by MONJUVI as monotherapy until 
disease progression or unacceptable toxicity

HIGH ORR REACHED, with a majority 
of responders achieving CR1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†

ORR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
MONJUVI is second-line targeted immunotherapy for 
adult patients with DLBCL who are ineligible for transplant1

Please see additional Important Safety Information and the Brief Summary of Prescribing Information 
on the following pages.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In 
L-MIND, Grade 3 neutropenia occurred in 25% of patients, 
thrombocytopenia in 12% and anemia in 7%. Grade 4 
neutropenia occurred in 25% and thrombocytopenia 
in 6%. Neutropenia led to treatment discontinuation in 
3.7% of patients.
Monitor complete blood counts (CBC) prior to 
administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of 
infection. Consider granulocyte colony-stimulating factor 
(G-CSF) administration. Withhold MONJUVI based on the 
severity of the adverse reaction. Refer to the lenalidomide 
prescribing information for dosage modifi cations. 

Infections
Fatal and serious infections, including opportunistic 
infections, occurred in patients during treatment with 
MONJUVI and following the last dose.  

In L-MIND, 73% of the 81 patients developed an infection. 
The most frequent infections were respiratory tract 
infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). 
Grade 3 or higher infection occurred in 30% of the 
81 patients. The most frequent grade 3 or higher infection 
was pneumonia (7%). Infection-related deaths were 
reported in 2.5% of the 81 patients.

Monitor patients for signs and symptoms of infection 
and manage infections as appropriate.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with 
relapsed or refractory di¡ use large B-cell lymphoma (DLBCL) not otherwise specifi ed, including DLBCL arising from 
low grade lymphoma, and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
indication may be contingent upon verifi cation and description of clinical benefi t in a confi rmatory trial(s).

Best ORR: 55% (n=39; 95% CI: 43%, 67%) 

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†‡

Median DoR: 21.7 months (range: 0, 24)

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

Best ORR: 54%§ (n=38; 95% CI: 41%, 66%) 

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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3-year follow-up analysis in patients with R/R DLBCL (N=71)3†||
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Patients who had received 
2 or more prior therapies
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3L+ (n=36)

17% PR

63% ORR
(n=22; 95% 
CI: 45%, 79%)

44% ORR§

(n=16; 95% 
CI: 28%, 62%)

MONJUVI, in combination 
with lenalidomide, was granted 
accelerated approval based on 
the 1-year primary analysis of the 
L-MIND study. The data for the 
3-year analysis of the L-MIND 
study has not yet been submitted 
to or reviewed by the FDA. The 
status with respect to potential 
inclusion of these data in the 
fi nal, FDA-approved labeling has 
yet to be determined.

R/R=relapsed/refractory; 
ASCT=autologous stem cell 
transplant; ORR=best overall response 
rate; DoR=duration of response; 
CR=complete response rate; 
CI=confi dence interval; PR=partial 
response rate; NR=not reached.

|| This analysis is exploratory in 
nature, and L-MIND was not 
designed or powered to evaluate 
and compare multiple subgroups. 
These results should be interpreted 
with caution given the small 
sample size, which may lead to 
estimates that are unstable.

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

§ Due to rounding, ORR percentages 
may not correspond with the sum of 
CR and PR percentages.

* The cuto¡  date for the primary 
analysis was November 30, 2018 
and occurred after the last patient 
enrolled had completed 12 months 
of follow-up. The cuto¡  date for 
the 3-year follow-up analysis was 
October 30, 2020 and occurred 
after the last patient enrolled had 
completed 35 months of follow-up.3,4
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for injection, for intravenous use

L-MIND study design1

•  L-MIND was an open-label, multicenter, single-arm study that evaluated the e�  cacy and safety of MONJUVI in 
combination with lenalidomide followed by MONJUVI monotherapy in adult patients with R/R DLBCL after 1 to 3 prior 
systemic DLBCL therapies, including CD20-containing therapy. The median number of prior therapies was 2

•  Enrolled patients at the time of the trial were not eligible for or refused ASCT
•  E�  cacy was established in 71 patients with DLBCL (confi rmed by central laboratory) based on best ORR 

(defi ned as the proportion of complete and partial responders) and DoR, as assessed by an Independent Review 
Committee using the International Working Group Response Criteria (Cheson 2007)

•  Patients received MONJUVI 12 mg/kg intravenously in combination with lenalidomide (25 mg orally on 
days 1 to 21 of each 28-day cycle) for a maximum of 12 cycles, followed by MONJUVI as monotherapy until 
disease progression or unacceptable toxicity

HIGH ORR REACHED, with a majority 
of responders achieving CR1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†

ORR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
MONJUVI is second-line targeted immunotherapy for 
adult patients with DLBCL who are ineligible for transplant1

Please see additional Important Safety Information and the Brief Summary of Prescribing Information 
on the following pages.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In 
L-MIND, Grade 3 neutropenia occurred in 25% of patients, 
thrombocytopenia in 12% and anemia in 7%. Grade 4 
neutropenia occurred in 25% and thrombocytopenia 
in 6%. Neutropenia led to treatment discontinuation in 
3.7% of patients.
Monitor complete blood counts (CBC) prior to 
administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of 
infection. Consider granulocyte colony-stimulating factor 
(G-CSF) administration. Withhold MONJUVI based on the 
severity of the adverse reaction. Refer to the lenalidomide 
prescribing information for dosage modifi cations. 

Infections
Fatal and serious infections, including opportunistic 
infections, occurred in patients during treatment with 
MONJUVI and following the last dose.  

In L-MIND, 73% of the 81 patients developed an infection. 
The most frequent infections were respiratory tract 
infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). 
Grade 3 or higher infection occurred in 30% of the 
81 patients. The most frequent grade 3 or higher infection 
was pneumonia (7%). Infection-related deaths were 
reported in 2.5% of the 81 patients.

Monitor patients for signs and symptoms of infection 
and manage infections as appropriate.

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with 
relapsed or refractory di¡ use large B-cell lymphoma (DLBCL) not otherwise specifi ed, including DLBCL arising from 
low grade lymphoma, and who are not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
indication may be contingent upon verifi cation and description of clinical benefi t in a confi rmatory trial(s).

Best ORR: 55% (n=39; 95% CI: 43%, 67%) 

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

1-year primary analysis in patients with R/R DLBCL 
(N=71)1†‡

Median DoR: 21.7 months (range: 0, 24)

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

Best ORR: 54%§ (n=38; 95% CI: 41%, 66%) 

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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44% ORR§
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MONJUVI, in combination 
with lenalidomide, was granted 
accelerated approval based on 
the 1-year primary analysis of the 
L-MIND study. The data for the 
3-year analysis of the L-MIND 
study has not yet been submitted 
to or reviewed by the FDA. The 
status with respect to potential 
inclusion of these data in the 
fi nal, FDA-approved labeling has 
yet to be determined.

R/R=relapsed/refractory; 
ASCT=autologous stem cell 
transplant; ORR=best overall response 
rate; DoR=duration of response; 
CR=complete response rate; 
CI=confi dence interval; PR=partial 
response rate; NR=not reached.

|| This analysis is exploratory in 
nature, and L-MIND was not 
designed or powered to evaluate 
and compare multiple subgroups. 
These results should be interpreted 
with caution given the small 
sample size, which may lead to 
estimates that are unstable.

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

§ Due to rounding, ORR percentages 
may not correspond with the sum of 
CR and PR percentages.

* The cuto¡  date for the primary 
analysis was November 30, 2018 
and occurred after the last patient 
enrolled had completed 12 months 
of follow-up. The cuto¡  date for 
the 3-year follow-up analysis was 
October 30, 2020 and occurred 
after the last patient enrolled had 
completed 35 months of follow-up.3,4
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for injection, for intravenous use

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
© 2022              February 2022              RC-US-TAF-01441
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INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with 
lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory di� use large B-cell 
lymphoma (DLBCL) not otherwise specifi ed, including 
DLBCL arising from low grade lymphoma, and who are 
not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval 
based on overall response rate. Continued approval for 
this indication may be contingent upon verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause 
fetal B-cell depletion when administered to a pregnant 
woman. Advise pregnant women of the potential risk to 
a fetus. Advise women of reproductive potential to use 
e� ective contraception during treatment with MONJUVI 
and for at least 3 months after the last dose.

MONJUVI is initially administered in combination with 
lenalidomide. The combination of MONJUVI with 
lenalidomide is contraindicated in pregnant women 
because lenalidomide can cause birth defects and death 
of the unborn child. Refer to the lenalidomide prescribing 
information on use during pregnancy.

Adverse Reactions 
Serious adverse reactions occurred in 52% of patients 
who received MONJUVI. Serious adverse reactions in 
≥6% of patients included infections (26%), including 
pneumonia (7%), and febrile neutropenia (6%). Fatal 
adverse reactions occurred in 5% of patients who 
received MONJUVI, including cerebrovascular accident 
(1.2%), respiratory failure (1.2%), progressive multifocal 
leukoencephalopathy (1.2%) and sudden death (1.2%). 

Permanent discontinuation of MONJUVI or lenalidomide 
due to an adverse reaction occurred in 25% of patients 
and permanent discontinuation of MONJUVI due to an 
adverse reaction occurred in 15%. The most frequent 
adverse reactions which resulted in permanent 
discontinuation of MONJUVI were infections (5%), 
nervous system disorders (2.5%), respiratory, thoracic 
and mediastinal disorders (2.5%).

Dosage interruptions of MONJUVI or lenalidomide due 
to an adverse reaction occurred in 69% of patients and 
dosage interruption of MONJUVI due to an adverse 
reaction occurred in 65%. The most frequent adverse 
reactions which required a dosage interruption of 
MONJUVI were blood and lymphatic system disorders 
(41%), and infections (27%).

The most common adverse reactions (≥20%) were 
neutropenia (51%), fatigue (38%), anemia (36%), diarrhea 
(36%), thrombocytopenia (31%), cough (26%), pyrexia (24%), 
peripheral edema (24%), respiratory tract infection (24%), 
and decreased appetite (22%).

You may report side e� ects to the FDA at (800) FDA-1088 
or www.fda.gov/medwatch. You may also report side 
e� ects to MORPHOSYS US INC. at (844) 667-1992.

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1
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INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with 
lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory di� use large B-cell 
lymphoma (DLBCL) not otherwise specifi ed, including 
DLBCL arising from low grade lymphoma, and who are 
not eligible for autologous stem cell transplant (ASCT). 

This indication is approved under accelerated approval 
based on overall response rate. Continued approval for 
this indication may be contingent upon verifi cation and 
description of clinical benefi t in a confi rmatory trial(s).

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause 
fetal B-cell depletion when administered to a pregnant 
woman. Advise pregnant women of the potential risk to 
a fetus. Advise women of reproductive potential to use 
e� ective contraception during treatment with MONJUVI 
and for at least 3 months after the last dose.

MONJUVI is initially administered in combination with 
lenalidomide. The combination of MONJUVI with 
lenalidomide is contraindicated in pregnant women 
because lenalidomide can cause birth defects and death 
of the unborn child. Refer to the lenalidomide prescribing 
information on use during pregnancy.

Adverse Reactions 
Serious adverse reactions occurred in 52% of patients 
who received MONJUVI. Serious adverse reactions in 
≥6% of patients included infections (26%), including 
pneumonia (7%), and febrile neutropenia (6%). Fatal 
adverse reactions occurred in 5% of patients who 
received MONJUVI, including cerebrovascular accident 
(1.2%), respiratory failure (1.2%), progressive multifocal 
leukoencephalopathy (1.2%) and sudden death (1.2%). 

Permanent discontinuation of MONJUVI or lenalidomide 
due to an adverse reaction occurred in 25% of patients 
and permanent discontinuation of MONJUVI due to an 
adverse reaction occurred in 15%. The most frequent 
adverse reactions which resulted in permanent 
discontinuation of MONJUVI were infections (5%), 
nervous system disorders (2.5%), respiratory, thoracic 
and mediastinal disorders (2.5%).

Dosage interruptions of MONJUVI or lenalidomide due 
to an adverse reaction occurred in 69% of patients and 
dosage interruption of MONJUVI due to an adverse 
reaction occurred in 65%. The most frequent adverse 
reactions which required a dosage interruption of 
MONJUVI were blood and lymphatic system disorders 
(41%), and infections (27%).

The most common adverse reactions (≥20%) were 
neutropenia (51%), fatigue (38%), anemia (36%), diarrhea 
(36%), thrombocytopenia (31%), cough (26%), pyrexia (24%), 
peripheral edema (24%), respiratory tract infection (24%), 
and decreased appetite (22%).

You may report side e� ects to the FDA at (800) FDA-1088 
or www.fda.gov/medwatch. You may also report side 
e� ects to MORPHOSYS US INC. at (844) 667-1992.

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1
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MONJUVI® (tafasitamab-cxix) 
Initial U.S. Approval: 2020

INDICATIONS AND USAGE
MONJUVI, in combination with lenalidomide, is indicated for the treatment of adult 
patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL) not 
otherwise specified, including DLBCL arising from low grade lymphoma, and who  
are not eligible for autologous stem cell transplant (ASCT).
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).
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions. In L-MIND, infusion-related reactions 
occurred in 6% of the 81 patients. Eighty percent of infusion-related reactions 
occurred during cycle 1 or 2. Signs and symptoms included fever, chills, rash, 
flushing, dyspnea, and hypertension. These reactions were managed with temporary 
interruption of the infusion and/or with supportive medication.
Premedicate patients prior to starting MONJUVI infusion. Monitor patients frequently 
during infusion. Based on the severity of the infusion-related reaction, interrupt or 
discontinue MONJUVI. Institute appropriate medical management.
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, including neutropenia, 
thrombocytopenia, and anemia. In L-MIND, Grade 3 neutropenia occurred in 25%  
of patients, thrombocytopenia in 12%, and anemia in 7%. Grade 4 neutropenia occurred 
in 25% and thrombocytopenia in 6%. Neutropenia led to treatment discontinuation  
in 3.7% of patients.
Monitor CBC prior to administration of each treatment cycle and throughout 
treatment. Monitor patients with neutropenia for signs of infection. Consider 
granulocyte colony-stimulating factor administration. Withhold MONJUVI based 
on the severity of the adverse reaction. Refer to the lenalidomide prescribing 
information for dosage modifications.
Infections
Fatal and/or serious infections, including opportunistic infections, occurred in patients 
during treatment with MONJUVI and following the last dose.
In L-MIND, 73% of the 81 patients developed an infection. The most frequent 
infections were respiratory tract infection (24%), urinary tract infection (17%), bronchitis 
(16%), nasopharyngitis (10%) and pneumonia (10%). Grade 3 or higher infection 
occurred in 30% of the 81 patients. The most frequent grade 3 or higher infection was 
pneumonia (7%). Infection-related deaths were reported in 2.5% of the 81 patients.
Monitor patients for signs and symptoms of infection and manage infections  
as appropriate. 
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when 
administered to a pregnant woman. Advise pregnant women of the potential risk to a 
fetus. Advise females of reproductive potential to use effective contraception during 
treatment with MONJUVI and for at least 3 months after the last dose.
MONJUVI is initially administered in combination with lenalidomide. The combination 
of MONJUVI with lenalidomide is contraindicated in pregnant women because 
lenalidomide can cause birth defects and death of the unborn child. Refer to the 
lenalidomide prescribing information on use during pregnancy.
ADVERSE REACTIONS 
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in clinical trials of a drug cannot be directly compared to  
rates in other clinical trials of another drug and may not reflect the rates observed  
in practice.
Relapsed or Refractory Diffuse Large B-Cell Lymphoma

The safety of MONJUVI was evaluated in L-MIND. Patients (n=81) received MONJUVI 
12 mg/kg intravenously in combination with lenalidomide for a maximum of 12 cycles, 
followed by MONJUVI as monotherapy until disease progression or unacceptable 
toxicity as follows:
• Cycle 1: Days 1, 4, 8, 15 and 22 of the 28-day cycle;

• Cycles 2 and 3: Days 1, 8, 15 and 22 of each 28-day cycle;

• Cycles 4 and beyond: Days 1 and 15 of each 28-day cycle.

Among patients who received MONJUVI, 57% were exposed for 6 months or longer, 
42% were exposed for greater than one year, and 24% were exposed for greater than 
two years.
Serious adverse reactions occurred in 52% of patients who received MONJUVI. 
Serious adverse reactions in ≥6% of patients included infections (26%), including 
pneumonia (7%), and febrile neutropenia (6%). Fatal adverse reactions occurred in 
5% of patients who received MONJUVI, including cerebrovascular accident (1.2%), 
respiratory failure (1.2%), progressive multifocal leukoencephalopathy (1.2%) and 
sudden death (1.2%).
Permanent discontinuation of MONJUVI or lenalidomide due to an adverse  
reaction occurred in 25% of patients and permanent discontinuation of MONJUVI 
due to an adverse reaction occurred in 15%. The most frequent adverse reactions 
which resulted in permanent discontinuation of MONJUVI were infections  
(5%), nervous system disorders (2.5%), respiratory, thoracic and mediastinal 
disorders (2.5%). 
Dosage interruptions of MONJUVI or lenalidomide due to an adverse reaction 
occurred in 69% of patients and dosage interruption of MONJUVI due to an adverse 
reaction occurred in 65%. The most frequent adverse reactions which required a 
dosage interruption of MONJUVI were blood and lymphatic system disorders (41%), 
and infections (27%).

The most common adverse reactions (≥ 20%) were neutropenia, fatigue, anemia, 
diarrhea, thrombocytopenia, cough, pyrexia, peripheral edema, respiratory tract 
infection, and decreased appetite.
Table 3 summarizes the adverse reactions in L-MIND.

*Fatigue includes asthenia and fatigue
+ Respiratory tract infection includes: lower respiratory tract infection, upper respiratory 
tract infection, respiratory tract infection

† Urinary tract infection includes: urinary tract infection, Escherichia urinary tract 
infection, urinary tract infection bacterial, urinary tract infection enterococcal 

^ Abdominal pain includes abdominal pain, abdominal pain lower, and abdominal  
pain upper
‡ Rash includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash pustular
Clinically relevant adverse reactions in <10% of patients who received MONJUVI were:
• Blood and lymphatic system disorders: lymphopenia (6%)

•  General disorders and administration site conditions: infusion-related reaction (6%)

• Infections: sepsis (4.9%)

• Investigations: weight decreased (4.9%)

•  Musculoskeletal and connective tissue disorders: arthralgia (9%), pain in extremity 
(9%), musculoskeletal pain (2.5%)

•  Neoplasms benign, malignant and unspecified: basal cell carcinoma (1.2%)

• Nervous system disorders: headache (9%), paresthesia (7%), dysgeusia (6%)

•  Respiratory, thoracic and mediastinal disorders: nasal congestion (4.9%), 
exacerbation of chronic obstructive pulmonary disease (1.2%)

•  Skin and subcutaneous tissue disorders: erythema (4.9%), alopecia (2.5%), 
hyperhidrosis (2.5%)

MONJUVI 
(N=81)

Adverse Reaction
All Grades

(%)
Grade 3 or 4

(%)

Blood and lymphatic system disorders

Neutropenia 51 49

Anemia 36 7

Thrombocytopenia 31 17

Febrile neutropenia 12 12

General disorders and administration site conditions

Fatigue* 38 3.7

Pyrexia 24 1.2

Peripheral edema 24 0

Gastrointestinal disorders

Diarrhea 36 1.2

Constipation 17 0

Abdominal pain^ 15 1.2

Nausea 15 0

Vomiting 15 0

Respiratory, thoracic and mediastinal disorders

Cough 26 1.2

Dyspnea 12 1.2

Infections

Respiratory tract infection+ 24 4.9

Urinary tract infection† 17 4.9

Bronchitis 16 1.2

Metabolism and nutrition disorders

Decreased appetite 22 0

Hypokalemia 19 6

Musculoskeletal and connective tissue disorders

Back pain 19 2.5

Muscle spasms 15 0

Skin and subcutaneous tissue disorders   

Rash‡ 15 2.5

Pruritus 10 1.2

Table 3: Adverse Reactions (≥10%) in Patients with Relapsed or Refractory Diffuse 
Large B-Cell Lymphoma Who Received MONJUVI in L-MIND
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Table 4 summarizes the laboratory abnormalities in L-MIND.  

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 assays. 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 tafasitamab products may be misleading.

Overall, no treatment-emergent or treatment-boosted anti-tafasitamab antibodies were 
observed. No clinically meaningful differences in the pharmacokinetics, efficacy, or 
safety profile of tafasitamab-cxix were observed in 2.5% of 81 patients with relapsed or 
refractory DLBCL with pre-existing anti-tafasitamab antibodies in L-MIND. 

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when 
administered to a pregnant woman. There are no available data on MONJUVI use in 
pregnant women to evaluate for a drug-associated risk. Animal reproductive toxicity 
studies have not been conducted with tafasitamab-cxix.
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.
MONJUVI is administered in combination with lenalidomide for up to 12 cycles. 
Lenalidomide can cause embryo-fetal harm and is contraindicated for use in 
pregnancy. Refer to the lenalidomide prescribing information for additional information. 
Lenalidomide is only available through a REMS program.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G (IgG) monoclonal antibodies are transferred across the placenta. 
Based on its mechanism of action, MONJUVI may cause depletion of fetal CD19 
positive immune cells. Defer administering live vaccines to neonates and infants 
exposed to tafasitamab-cxix in utero until a hematology evaluation is completed.
Data
Animal Data 
Animal reproductive studies have not been conducted with tafasitamab-cxix. 
Tafasitamab-cxix is an IgG antibody and thus has the potential to cross the placental 
barrier permitting direct fetal exposure and depleting fetal B lymphocytes. 
Lactation
Risk Summary
There are no data on the presence of tafasitamab-cxix in human milk or the effects 
on the breastfed child or milk production. Maternal immunoglobulin G is known to 
be present in human milk. The effects of local gastrointestinal exposure and limited 
systemic exposure in the breastfed infant to MONJUVI are unknown. Because of the 
potential for serious adverse reactions in the breastfed child, advise women not to 
breastfeed during treatment with MONJUVI and for at least 3 months after the last 
dose. Refer to lenalidomide prescribing information for additional information.

Females and Males of Reproductive Potential 
MONJUVI can cause fetal B-cell depletion when administered to a pregnant woman.
Pregnancy Testing
Refer to the prescribing information for lenalidomide for pregnancy testing 
requirements prior to initiating the combination of MONJUVI with lenalidomide.
Contraception
Females
Advise females of reproductive potential to use effective contraception during 
treatment with MONJUVI and for at least 3 months after the last dose. Additionally,  
refer to the lenalidomide prescribing information for additional recommendations  
for contraception. 
Males
Refer to the lenalidomide prescribing information for recommendations.
Pediatric Use
The safety and effectiveness of MONJUVI in pediatric patients have not been established.
Geriatric Use
Among 81 patients who received MONJUVI and lenalidomide in L-MIND, 72% were 65 
years and older, while 38% were 75 years and older. Clinical studies of MONJUVI did 
not include sufficient numbers of patients aged 65 and older to determine whether 
effectiveness differs compared to that of younger subjects. Patients 65 years and 
older had more serious adverse reactions (57%) than younger patients (39%).

This is a brief summary of information about MONJUVI. This information is not 
comprehensive. Visit MONJUVI.com or call (844) 667-1992 to obtain the full 
Prescribing Information. 

MONJUVI® (tafasitamab-cxix) 

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG. 
© 2021   
June 2021  RC-US-TAF-00983
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corp.  
MorphoSys is a registered trademark of MorphoSys AG. 
Incyte and the Incyte logo are registered trademarks of Incyte Corp.

MONJUVI1

Laboratory Abnormality
All Grades

(%)
Grade 3 or 4

(%)

Chemistry

Glucose increased 49 5

Calcium decreased 47 1.4

Gamma glutamyl transferase increased 34 5

Albumin decreased 26 0

Magnesium decreased 22 0

Urate increased 20 7

Phosphate decreased 20 5

Creatinine increased 20 1.4

Aspartate aminotransferase increased 20 0

Coagulation

Activated partial thromboplastin time 
increased 46 4.1

Table 4: Select Laboratory Abnormalities (>20%) Worsening from Baseline in Patients 
with Relapsed or Refractory Diffuse Large B-Cell Lymphoma Who Received MONJUVI 
in L-MIND

1 The denominator used to calculate the rate was 74 based on the number of patients with a 
baseline value and at least one post-treatment value.
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CLN-081-001 was a phase 1/2a dose- 
escalation and dose-expansion trial (FIGURE1). 
The dose-escalation portion of the research 
utilized an accelerated titration and rolling 
6 design, Yu said. Moreover, the phase 1 and 
2 dose-expansion cohorts enrolled additional 
patients at dose levels that met predefined 
thresholds for efficacy and tolerability.

To participate, patients were required to 
have recurrent or metastatic NSCLC harboring 
EGFR exon 20 insertion mutations that had 
been confirmed via a local laboratory. Patients 
must have previously received treatment in 
the recurrent or metastatic setting, including a 
platinum-based chemotherapy regimen.

In the dose-escalation cohorts, patients 
were allowed to have previously received an 
agent that targeted proteins encoded by EGFR 
with exon 20 insertion mutations. Notably, 
those who had untreated central nervous 
system (CNS) metastases that had been sta-
ble for at least 4 weeks before the first day of 
the first cycle of treatment were permitted.

Study participants received CLN-081 
twice daily, at a dose level starting at 30 mg. 

Investigators evaluated tumor response at  
6 weeks and then every 9 weeks thereafter.

At a data cutoff date of May 9, 2022, 73 patients 
had been enrolled across doses ranging from 
30 mg twice daily to 150 mg twice daily. How-
ever, enrollment in the group evaluating the 
agent at 150 mg twice daily was closed after  
11 patients withdrew due to toxicity.

Of these 73 patients, 33% continue to 
receive CLN-081 and 67% have discontinued 
treatment. The most common reason for dis-
continuation was disease progression (61%), 
followed by toxicity (25%), another unspeci-
fied reason (8%), and withdrawn consent (6%).

Yu noted that those enrolled in the trial 
were heavily pretreated, with 44% of patients 
having received 2 prior lines of systemic anti-
cancer therapy and 22% having received 3 or 
more prior lines of treatment. 

Notably, the median prior lines of therapy 
received was 2, with a range of 1 to 9 prior 
regimens received.

Thirty-six percent of patients previously 
received an EGFR TKI in the form of afatinib 
(Gilotrif) or gefitinib (Iressa; 18% for both 

agents), or osimertinib (Tagrisso; 18%); 4% 
of patients previously received poziotinib 
and/or mobocertinib (Exkivity). Moreover, 
approximately half of patients (55%) had prior 
immunotherapy. Notably, 38% of patients had 
a history of CNS involvement at baseline. 
Additional data showed that the median time 
on study was 11 months, and the median time 
to response with CLN-081 was 1.5 months.

Yu shared additional data on 3 patients 
who had CNS target lesions at baseline before 
study entry. One patient, age 69 years, had 
initially presented with early-stage disease; 
this patient had undergone surgical resection 
and received adjuvant chemotherapy. One 
year later, he experienced CNS recurrence. “A 
large right frontal lobe lesion was resected and 
radiated,” Yu said. “A separate asymptomatic 
cerebellar lesion was growing prior to study 
entry. By cycle 6, there was a decrease from 19 
mm to 10 mm and decreased enhancement.”

The second patient, who has received at 
least 1 year of treatment and continues to 
receive the agent, achieved stable disease 
with CLN-081, both intracranially and sys-
temically. The third patient experienced 
disease progression at cycle 3.

Most toxicities were grade 1 or 2 in severity, 
and dose reductions and discontinuations 
were uncommon at doses below 150 mg. 
Notably, no grade 3 or higher rash or diar-
rhea was noted in those who received doses 
of less than 150 mg. Four patients experi-
enced treatment-emergent pneumonitis; this 
occurred in 1 patient who received the agent 
at 65 mg twice daily, 2 patients who received 
it at 100 mg twice daily, and 1 patient who 
received it at 150 mg twice daily. These cases 
were noted to be asymptomatic (n = 1) or con-
founded by comorbid medical illness (n = 3).

“Enrollment into the phase 2b portion of 
the study is planned for the second half of 
this year and there are prespecified cohorts 
that plan to enroll patients with active 
untreated CNS metastases and those who 
have progressed on prior EGFR exon 20 ther-
apies,” Yu concluded. TT
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P < .0001). The secondary end point of PFS by 
blinded-independent central review (BICR) showed 
a median of 25.9 months (95% CI, 16.8-not reached 
[NR]) in the rucaparib arm and 9.1 months (95% 
CI, 6.4-9.7) in the placebo arm (HR, 0.47; 95% CI, 
0.36-0.63; log-rank P < .0001).

“Patients with measurable disease at baseline 
have further tumor reduction with rucaparib. 
[Additionally], rucaparib safety profile is consis-
tent with prior studies,” Bradley J. Monk, MD, 
FACS, FACOG, professor and director of the 
Division of Gynecologic Oncology, Creighton Uni-
versity School of Medicine in Omaha, Nebraska; 
medical director of gynecologic oncology research 
at US Oncology Network and lead investigator of 
this study, said during the presentation.

The ATHENA trial (NCT03522246) was divided 
into 2 study analyses (ATHENA-MONO and 
ATHENA-COMBO) based on treatment regimens. 
Patients with newly diagnosed stage III to IV high-
grade epithelial ovarian, fallopian tube, or primary  
peritoneal cancer and who completed frontline 
platinum-doublet chemotherapy were randomly 
assigned 4:4:1:1 to 1 of 4 treatment arms. 

Patients had to have achieved investigator- 
assessed complete response (CR) or partial 
response (PR), received cytoreductive sur-
gery, had an ECOG performance status of 0 or 
1, and had no prior treatments for ovarian cancer.

In ATHENA, patients were randomly assigned to 

arm A with oral rucaparib at 600 mg twice daily plus 
intravenous (IV) nivolumab (Opdivo) at 480 mg; 
arm B with IV placebo and rucaparib; arm C with 
oral placebo and nivolumab; or arm D, which was 
an IV and oral placebo regimen. Patients were 
treated for 24 months or until radiographic pro-
gression, unacceptable toxicity. ATHENA-MONO 
comprised arms B (n = 400) and D (n = 100), and 
the results were reported at ASCO. ATHENA-COM-
BO will include arms A (n = 400) and B (n = 400). 
The primary end point for the overall trial is PFS.

“Arm C, which is nivolumab only, will not be 
analyzed. In ATHENA-MONO, rucaparib is the 
experimental arm, and in ATHENA-COMBO, the 
combination of rucaparib plus nivolumab is the 
experimental arm, and rucaparib plus placebo is 
the control arm,” Monk said.

A hierarchical step-down design was developed 
for the primary end point, which first evaluated PFS 
by HRD status in those with BRCA mutant and loss of 
heterozygosity (LOH)–high, BRCA wild-type disease. 
If the regimen met statistical significance in this 
group, the study would then step down to an ITT 
analysis. At a 90% power at a 2-sided significance 
level of 0.025, intended HR values were 0.45 for those 
with HRD and 0.60 for those in the ITT population.

In the HRD group, investigator-assessed median 
PFS was 28.7 months (95% CI, 23.0-NR) vs  
11.3 months (95% CI, 9.1-22.1; HR, 0.47; 95% CI, 
0.31-0.72; P = .0004). Median PFS by BICR was NR 
(95% CI, 28.7-NR) vs 9.9 months (95% CI, 6.5-NR; 
HR, 0.44; 95% CI, 0.28-0.70; P = .0004).

  CONTINUED FROM  COVER

PFS Benefit With Rucaparib Maintenance  
Frontline in Ovarian Cancer
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In the investigator-assessed PFS explorato-
ry subgroup analysis, rucaparib continued 
to demonstrate increased benefit compared 
with placebo, regardless of the presence 
of a BRCA mutation (HR, 0.40; 95% CI, 0.21-
0.75), LOH-high disease (HR, 0.58; 95% CI, 
0.33-1.01), or HRD negativity (HR, 0.65; 95% 
CI, 0.45-0.95). The data were similar in sub-
groups evaluated by BICR.

The investigator-assessed objective response 
rate (ORR) in the HRD population was 58.8% 
(95% CI, 32.9% vs 81.6%) in the rucaparib arm vs 
20.0% (95% CI, 0.5%-71.6%) in the placebo arm, 
both comprised exclusively of PRs, with median 
duration of response (DOR) at 16.7 months vs 
5.5 months, respectively. In the ITT population, 
the ORR in the rucaparib arm was 48.8% (95% 
CI, 32.9%-64.9%) vs 9.1% (95% CI, 0.2%-41.3%) in 
the placebo arm, with 1 CR in the rucaparib 
group and the rest of responses being PRs. Cor-
responding median DOR between groups was 
22.1 months and 5.5 months.

At least 1 grade 3 or higher adverse effect 
(AE) was reported for 60.5% of patients in 
the rucaparib group vs 22.7% in the placebo 
group, with treatment interruptions or dose 
reductions from treatment-emergent AEs 
(TEAEs) occurring in 63.8% and 21.8%, respec-
tively. The most common grade 3 or higher 
AEs occurring with rucaparib vs placebo were 
anemia or increased hemoglobin (28.7% vs 
0%, respectively), neutropenia or neutrophil 
count decrease (14.6% vs 0.9%), and increased 
alanine aminotransferase or aspartate amino-
transferase (10.6% vs 0.9%).

Patients did not experience significant 
changes in bilirubin or increased levels of 
drug-induced liver toxicity. Additionally, 
through month 12, 70% of patients continued to 
receive at least 500 mg of rucaparib twice daily, 
which was more than 80% of the starting dose.

Of the 425 patients in the rucaparib arm vs 
110 in the placebo, 12.4% vs 9.9%, respectively, 
were still on treatment at the data cutoff of 
March 23, 2022, and 63.5% vs 80.2% discon-
tinued treatment before 2 years because of 
disease progression (41.0% vs 64.9%), AEs 
(12.6% vs 5.4%), withdrawal of consent (4.9% 
vs 2.7%), clinical progression (3.3% vs 5.4%), 
or other reasons (1.6% vs 1.8%). The median 

treatment duration was 14.7 months (95% 
CI, 0.1-32.7) in the rucaparib group and  
9.9 months (95% CI, 0.9-25.9) in the placebo.

In the HRD population, patient character-
istics included a median age of 57 years in 
the rucaparib arm vs 59 years in the placebo 
group, White race in 74.1% and 71.4%, ECOG 
performance status of 0 in 71.4% and 79.6%, 
and stage III disease in 73.5% and 63.3%, 
respectively. Types of cancer included epi-
thelial ovarian (82.7% vs 79.6%), fallopian 
tube (11.4% vs 10.2%), and primary peritoneal 
(5.9% vs 10.2%). Primary surgery was per-
formed in 56.2% of patients in the rucaparib 
arm and 55.1% in the placebo arm, 74.1% vs 
71.4% had no residual disease, 50.8% vs 51.0% 
were BRCA wild-type/LOH-high, and 9.2% vs 
10.2% had measurable disease at baseline.

In the ITT population, the median age in 
the rucaparib and placebo arms was 61 years, 
White race in 76.8% vs 78.4%, an ECOG perfor-
mance score of 0 in 69.1% vs 68.5%, and stage 
III disease in 75.6% vs 70.3%, respectively. 
Types of cancer included epithelial ovarian 
(78.7% vs 76.6%), fallopian tube (11.7% vs 
16.2%), and primary peritoneal (9.6% vs 7.2%). 
Primary surgery was performed in 48.9% of 
patients in the rucaparib arm vs 48.6% in the 
placebo, and no residual disease was found in 
75.4% vs 73.9%, respectively. Patients in the 
rucaparib vs placebo arms had HRD-positive, 
BRCA wild-type/LOH-high status at rates of 
22.0% vs 22.5%, HRD negativity in 44.3% vs 
44.1%, with HRD unknown in 12.4% vs 11.7%, 
respectively. Additionally, measurable disease 
at baseline was found in 9.6% of patients in the 
rucaparib arm and 9.9% in the placebo arm. TT
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“Patients with measurable disease at baseline have 
further tumor reduction with rucaparib. 
[Additionally], rucaparib safety profile is consistent with 
prior studies.” 

— B R A D L E Y  J .  M O N K ,  M D ,  FAC S ,  FAC O G
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PROGRESSION-FREE SURVIVAL (PFS) 
was doubled for patients with HER2-low, 
hormone receptor–positive metastatic breast 

cancer treated with fam-trastuzumab deruxtecan- 
nxki (Enhertu) and risk of death was reduced by 
36% vs physician’s choice of chemotherapy, accord-
ing to findings from the phase 3 DESTINY-Breast04 
study (NCT03734029) presented at the 2022 
American Society of Clinical Oncology (ASCO) 
Annual Meeting.1

These data, simultaneously published in the 
New England Journal of Medicine, showed that in 
those with hormone receptor–positive, HER2-low 
metastatic breast cancer, which was the popu-
lation explored for the primary end point of the 
study, trastuzumab deruxtecan elicited a median 
PFS of 10.1 months (95% CI, 9.5-11.5) compared 
with 5.4 months (95% CI, 4.4-7.1) for chemother-
apy (HR, 0.51; 95% CI, 0.40-0.64; P < .0001).2 The 
median overall survival (OS) was 23.9 months 
(95% CI, 20.8-24.8) with trastuzumab deruxtecan 
compared with 17.5 months (95% CI, 15.2-22.4) 
for chemotherapy (HR, 0.64; 95% CI, 0.40-0.86; 
P = .003). Fewer grade 3 or greater adverse events 
(AEs) were reported with the antibody-drug con-
jugate trastuzumab deruxtecan compared with 
chemotherapy (52.6% vs 67.4%, respectively).

“Trastuzumab deruxtecan is the first HER2-target-
ed therapy to demonstrate statistically significant and 
clinically meaningful improvement in PFS and OS 
compared [with] standard chemotherapy for patients 
with HER2-low metastatic breast cancer,” lead author 
Shanu Modi, MD, a medical oncologist at Memorial 
Sloan Kettering Cancer Center in New York, New 
York, said. “The benefits of trastuzumab deruxtecan 

were seen across subgroups, including the hormone 
receptor–positive and –negative patients and IHC 
[immunohistochemistry] 1+ and 2+ breast cancers.”

In the DESTINY-Breast04 study, 557 patients 
were randomly assigned 2:1 to receive trastuzum-
ab deruxtecan at 5.4 mg/kg every 3 weeks (n = 373) 
or physician’s choice of chemotherapy at locally 
approved dosing (n = 184). Chemotherapy consisted 
of capecitabine (Xeloda; 20.1%), eribulin mesylate 
(Halaven; 51.1%), gemcitabine (10.3%), paclitaxel 
(8.2%), or nab-paclitaxel (Abraxane; 10.3%).

Low expression of HER2 was defined as an IHC 
score of 1+ or 2+ with a negative in situ hybrid-
ization (ISH) test, representing approximately 65% 
of breast cancer diagnoses, Modi noted. Overall, 
88.7% of patients were hormone receptor–positive 
and 11.3% were negative.

“Our currently available HER2-targeted therapies 
have not been effective for patients in this subgroup. 
We currently treat [patients with] HER2-low breast 
cancer as HER2-negative breast cancer, where 
therapy is really guided by hormone receptor sta-
tus,” Modi said. “Ultimately, once we’ve exhausted 
endocrine therapy and a few lines of targeted 
agents, we have limited late-line options available 
for these patients, most commonly offering pallia-
tive single-agent chemotherapy, which has modest 
activity. We have a big unmet need for more effec-
tive therapies [FIGURE1].”

Patient characteristics were balanced between 
each arm and representative of the overall popula-
tion of patients with HER2-negative breast cancer. 
In the trastuzumab deruxtecan arm, the median 
age of patients was 57.5 years (range, 31.5-80.2) and 
99.5% were female. HER2-low expression was IHC ©
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Trastuzumab Deruxtecan Is New 
Standard of Care for HER2-Low and 
HR+ Metastatic Breast Cancer
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1+ for 57.6% of patients and IHC 2+ and ISH 
negative for 42.4%. ECOG performance status 
was split between 0 (53.6%) and 1 (46.4%). The 
primary locations of metastases were the brain 
(6.4%), liver (71.3%), and lung (32.2%). Patients 
had received a median of 3 (range, 1-9) prior 
lines of therapy, which consisted of targeted 
or immunotherapy (74.8%), endocrine therapy 
(93.0%), and chemotherapy (100%).

Across all patients enrolled in the study, 
the median PFS was 9.9 months (95% CI, 
9.0-11.3) with trastuzumab deruxtecan vs  
5.1 months (95% CI, 4.2-6.8) with chemo-
therapy (HR, 0.50; 95% CI, 0.40-0.63). The 
median OS in this group was 23.4 months 
(95% CI, 20.0-24.8) with trastuzumab derux-
tecan vs 16.8 months (95% CI, 14.5-20.0) for 
chemotherapy, representing a 6.6-month 
improvement in survival with the agent (HR, 
0.64; 95% CI, 0.49-0.84; P = .001).

In those with hormone receptor–negative 
disease, the median PFS was 8.5 months 
(95% CI, 4.3-11.7) with trastuzumab derux-
tecan and 2.9 months (95% CI, 1.4-5.1) with 
chemotherapy (HR, 0.46; 95% CI, 0.24-0.89). 
The median OS in the hormone receptor–neg-
ative cohort was 18.2 months (95% CI, 13.6-
not estimable) with trastuzumab deruxtecan 
vs 8.3 months (95% CI, 5.6-20.6) with chemo-
therapy (HR, 0.48; 95% CI, 0.24-0.95).

Across all patients, the overall response rate 
(ORR) was 52.3% (95% CI, 47.1%-57.4%) with 
trastuzumab deruxtecan vs 16.3% (95% CI, 
11.3%-22.5%) with chemotherapy. In the hor-
mone receptor–negative arm, the ORRs were 
50.0% (95% CI, 33.8%-66.2%) and 16.7% (95% CI, 

3.6%-41.4%) for trastuzumab deruxtecan (n = 
40) and chemotherapy (n = 18), respectively.

In those with hormone receptor–positive 
disease, the ORR was 52.6% (95% CI, 47.0%-
58.0%) for trastuzumab deruxtecan (n = 333) 
vs 16.3% (95% CI, 11.0%-22.8%) for chemo-
therapy (n = 166). In this group, the median 
duration of response was 10.7 months with 
trastuzumab deruxtecan compared with  
6.8 months for physician’s choice.

Trastuzumab deruxtecan demonstrated a 
consistent improvement in PFS across sub-
groups. For patients with hormone receptor–
positive disease, those with a HER2 IHC score 
of 1+ had a median PFS of 10.3 months (95% 
CI, 8.6-12.3) with trastuzumab deruxtecan 
vs 5.3 months (95% CI, 4.1-7.8) with chemo-
therapy (HR, 0.48; 95% CI, 0.35-0.65). Among 
individuals with hormone receptor–positive 
HER2 IHC 2+ and ISH-negative disease, 
the median PFS was 10.1 months (95% CI, 
8.2-12.2) with trastuzumab deruxtecan and  
5.9 months (95% CI, 4.3-7.9) with chemother-
apy (HR, 0.55; 95% CI, 0.38-0.80).

In patients with hormone receptor–positive 
disease who received prior treatment with 
a CDK4/6 inhibitor, the median PFS was  
10.0 months (95% CI, 8.3-11.4) with trastu-
zumab deruxtecan vs 5.4 months (95% CI, 
4.0-7.8) with chemotherapy (HR, 0.55; 95% CI, 
0.42-0.73). For those with hormone receptor–
positive disease who did not receive a CDK4/6 
inhibitor, the median PFS was 11.7 months 
(95% CI, 9.5-17.7) with trastuzumab derux-
tecan vs 5.9 months (95% CI, 4.3-8.2) with 
chemotherapy (HR, 0.42; 95% CI, 0.28-0.64).

“Overall, these results establish HER2-low 
metastatic breast cancer as a targetable popu-
lation with trastuzumab deruxtecan as a new 
standard of care in this setting,” Modi said.

At the time of the cutoff, the median treat-
ment duration was 8.2 months for trastuzumab 
deruxtecan and 3.5 months for chemotherapy. 
Adverse events (AEs) led to treatment discon-
tinuation for 16.2% of patients in the trastu-
zumab deruxtecan arm compared with 8.1% in 
the chemotherapy arm. Dose reductions were 
required due to an AE for 22.6% of patients in 
the trastuzumab deruxtecan group vs 38.4% 
in the chemotherapy group.

Treatment-emergent AEs (TEAEs) were 
experienced by 99.5% of those in the trastu-
zumab deruxtecan arm compared with 98.3% 
of those treated with physician’s choice of ther-
apy. Exposure-adjusted AE rates were 1.30 per 
patient year for trastuzumab deruxtecan and 
2.66 for physician’s choice of chemotherapy. 
Serious AEs occurred in 27.8% of patients 
treated with trastuzumab deruxtecan and in 
25.0% treated with physician’s choice.

The most frequently observed treat-
ment-related AEs for trastuzumab deruxte-
can and chemotherapy, respectively, were 
nausea (73% vs 23.8%), fatigue (47.7% vs 
42.4%), skin and subcutaneous tissue dis-
orders, including alopecia (37.7% vs 32.6%), 
vomiting (34% vs 9.9%), neutropenia (33.2% 
vs 51.2%), and anemia (33.2% vs 22.7%).

There were 14 drug-related deaths with 
trastuzumab deruxtecan (3.8%) compared 
with 5 for physician’s choice of therapy (2.9%). 
Adjudicated interstitial lung disease/   

B
R

EA
S

T C
A

N
C

ER

F I G U R E .  N E W  M B C  PA R A D I G M  F R O M  D E S T I N Y- B R E A S T 0 4  S T U DY  ( N C T 0 3 7 3 4 0 2 9 ) 1

HR-, hormone receptor–negative; IHC, immunohistochemistry; ISH, in situ hybridization; mBC, metastatic breast cancer; T-DXd, trastuzumab deruxtecan; TNBC, triple-negative breast cancer.

C U R R E N T  M B C  PA R A D I G M 1 , 2 T H E  N E W  M B C  PA R A D I G M

•   T-DXd is the first HER2-targeted 
therapy to demonstrate improved 
efficacy in HER2-low mBC

•   DESTINY-Breast04 establishes 
T-DXd as the new standard  
of care for HER2-low mBC

•   Potential improvement for  
-50% of all patients with mBC

HER2+ IHC 3+ 
IHC2+/ISH+

HER2+ 
IHC 3+ 2+/ISH+

15%-20%
HER2+

HER2-
HER2-low:  

IHC 1+ or IHC 
2+/ISH-

HER2-low
 IHC 1+ 

IHC2+/ISH-
~50%

HR+/HER2-
IHC 0, 1+, 2+/ISH-

~65%

HER2-
 IHC<1

HR-/HER2- (TNBC)
~15%
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pneumonitis occurred in 45 patients treated 
with trastuzumab deruxtecan (12.1%), with  
5 patients having a grade 3 event and 3 hav-
ing a grade 5 event.

“The drug has been in use now for a couple 
years, and I think we have all gotten a little more 
comfortable, first responding to pulmonary 
symptoms more quickly and also how to manage 
it,” Julie R. Gralow, MD, FACP, FASCO, chief med-
ical officer and executive vice president of ASCO, 
said. “I think it was much more of a concern a 
couple of years ago, and now we have learned 
how to be more aware and to act quickly.”

In December 2019, the FDA granted an  
accelerated approval to trastuzumab derux-
tecan for adult patients with unresectable or 
metastatic HER2-positive breast cancer who 
have received 2 or more prior anti–HER2-
based regimens in the metastatic setting. This 
accelerated approval was transitioned to a full 
regulatory approval on May 4, 2022. The pre-
scribing information includes a box warning 
on the risk of interstitial lung disease.

The efficacy of trastuzumab deruxtecan in 
HER2-low breast cancer could be derived from 
the unique 8:1 ratio of antibody (trastuzumab) 
to toxic payload. “This is a new generation anti-
body-drug conjugate, and that is because it has 
some advanced pharmaceutical properties com-
pared [with] other HER2 therapies,” Modi said. 
“The most unique thing is the high payload 
linked to each antibody. It is twice as much as 
T-DM1 [ado-trastuzumab emtansine; Kadcyla]. 

“The linker technology is also very dif-
ferent from T-DM1. It is a cleavable linker,” 
she added. “When the linker is cleaved, 
it releases the chemotherapy payload in a 
way that the chemotherapy retains mem-
ory permeability—and now it can pass 
through the HER2-positive cell and into the  
microenvironment and has the ability to pen-
etrate other cells in the neighboring area that 
may not express HER2. It offers a broader 
range of activity in heterogenous situations. 
I think that is why, for the first time, we’re 
seeing activity for a HER-targeted agent.”

Several clinical trials are exploring tras-
tuzumab deruxtecan for patients with breast 
cancer and other malignancies. The DESTINY- 
Breast05 study (NCT04622319) is comparing 
the agent with T-DM1 for those with residual 
invasive breast cancer following neoadjuvant 
therapy. Additionally, arm 6 of the BEGONIA 
study (NCT03742102) is exploring the treat-
ment for patients with triple-negative breast 
cancer in combination with the PD-L1 inhib-
itor durvalumab (Imfinzi). TT 

REFERENCES ARE AVAILABLE AT TARGETEDONC.COM/LINK/1812

IN THE LUMINA study (NCT01791829), 
it was demonstrated that radiotherapy 
can safely be omitted from the course of 

treatment following breast conserving sur-
gery without jeopardizing recurrence rates 
for patients aged 55 and older with low-grade, 
T1N0, luminal A breast cancer with a Ki67 
expression of 13.25% or less. The findings were 
presented during the 2022 American Society 
of Clinical Oncology (ASCO) Annual Meeting.

In the prospective single-arm, cohort study, 
radiotherapy was omitted from treatment for 
500 women with low-risk luminal A breast 
cancer. After 5 years, there were only 10 local 
recurrences, for a cumulative local recur-
rence risk rate of 2.3% (90% CI, 1.3%-3.8%), 
which was below the cutoff for significance of 
5%. The overall survival rate at 5 years was 
97.2% (90% CI, 95.9%-98.4%), with just 1 death 
related to breast cancer, according to lead 
author Timothy J. Whelan, MD, FASCO.

“Women 55 years and older with a T1N0 
grade 1 to 2 luminal A breast cancer follow-
ing breast conserving surgery treated with 
endocrine therapy alone had a very low rate 
of local recurrence at 5 years,” said Whelan, a 

professor in the Department of Oncology and 
Canada Research Chair in Health Services 
Research in Cancer at McMaster University, 
and a radiation oncologist at Juravinski Can-
cer Centre in Hamilton, Ontario, Canada, in a 
press briefing on the data. “The prospective 
and controlled nature of this multicenter 
study supports such patients [being] candi-
dates for omission of radiotherapy.”

LUMINA Study Reveals 
Radiotherapy Is Not Needed 
for Some Luminal A  
Breast Cancers
B y  S i l a s  I n m a n

“Women 55 years 
and older with a T1N0 
grade 1 to 2 luminal A 
breast cancer following 
breast conserving surgery 
treated with endocrine 
therapy alone had a 
very low rate of local 
recurrence at 5 years.” 

— T I M OT H Y  J .  W H E L A N ,  M D ,  FA S C O
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Across 26 centers in Canada, the study 
enrolled 500 patients with hormone recep-
tor–positive breast cancer, with estrogen 
receptor positivity on greater than 1% of cells 
and the progesterone receptor expressed 
on more than 20% of cells. All patients 
had HER2-negative disease. At baseline, 
patients had undergone lumpectomy and 
had either started or were planning to start 
endocrine therapy.

Only those with a Ki67 level of 13.25% of 
less were included in the study. “The reliabil-
ity testing was greater than 0.90, and was up 
to 0.98, actually. We were very comfortable 
with the reliability testing in this study,” 
Whelan said. “Increasingly, Ki67 is being 
used in many hospital laboratories to look at 
proliferation in cancer and was recommended 
recently by the FDA for adjuvant therapy with 
abemaciclib [Verzenio].”

The mean age of patients in the study was  
67 years, with 40% of patients being between 
ages 55 and 65 years, 48% between 65 and  
74 years, and 12% aged 75 or older. The mean 
tumor size at the time of resection was 1.1 cm, 
with a tumor of less than 0.5 cm present for 8% 
of patients, 0.51 to 1.0 cm for 43% of patients, 
and 1.1 to 2.0 cm for 49%. The tumor grades 
were 1 (66%) and 2 (34%) and the main endo-
crine therapies administered were tamoxifen 
(41%) and an aromatase inhibitor (59%).

“Over the past 2 decades, we have realized 
the risk of local recurrence has been steadily 
decreasing. This has been attributed to the 
detection of smaller screened cancers, better 
surgical therapies, and more effective hor-
monal therapy,” Whelan explained. “We now 
know that breast cancer is composed of many 
different molecular subtypes, in particular 
4. The first subtype, luminal A, is charac-
terized by estrogen receptor positivity and 
low Ki67, which is a measure of proliferation. 
This has the lowest risk of recurrence.”

Other efficacy end points favored omitting 
radiotherapy for patients with luminal A breast 
cancer. At the 5-year analysis there were only  
8 cases of contralateral breast cancer, for a 
contralateral recurrence risk of 1.9% (90% 
CI, 1.1%-3.2%). A recurrence at any loca-
tion was experienced by 12 patients, for 
an overall recurrence risk of 2.7% (90% CI, 
1.6%-4.1%). The disease-free survival rate, 
which includes recurrence, second cancers, 
and death from other causes, was 89.9% (90% 
CI, 87.5%-92.2%).

“Radiotherapy is an inconvenient treat-
ment. It can last daily for up to 5 weeks and 
it is a costly therapy. It is associated with a 
number of [adverse] effects [AEs], including 

early [AEs], like skin irritation and fatigue, 
and late [AEs], such as breast pain and  
distortion that can affect how the breast looks 
and overall quality of life,” said Whelan. “It 
is also associated with very rare, serious AEs 
like cardiac disease and second cancers.”

Whalen predicted these results could lead 
to the omission of radiotherapy for 30,000 to 
40,000 patients per year.

“These exciting data are very reassuring 
and could impact a large number of patients 
with cancer who have very low chances of 
their breast cancer returning even with-
out radiation therapy,” said ASCO expert 
in radiation oncology Corey W. Speers, 
MD, PhD, from the University of Michigan 
Rogel Cancer Center in Ann Arbor. “These 

findings are the first of a number of recent 
trials in breast cancer looking at reducing 
treatments that are still commonly used but 
that may not be necessary for appropriately 
selected patients.”

Follow-up in the study will continue for 
a total of 10 years for each patient to better 
assess the impact of omitting radiotherapy 
on long-term recurrence rates, new primary 
cancers, and survival. The start date of the 
study was July 2013. TT

R E F E R E N C E

Whelan TJ, Smith S, Nielsen TO, et al. LUMINA: A prospective trial 

omitting radiotherapy (RT) following breast conserving surgery (BCS) 

in T1N0 luminal A breast cancer (BC). J Clin Oncol. 2022;40(suppl 

17):LBA501. doi:10.1200/JCO.2022.40.17_suppl.LBA501
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Somatic Gene Alterations 
Correlate With Resistance in 
Black Patients With Luminal 
Breast Tumors

Yael Simons, MD, a hematology/oncology 
fellow at the University of Illinois Cancer 
Center, discusses the study of somatic driver 
gene alterations in a consecutive series of 
luminal breast tumors in 35 Black patients. In 
total, 60 somatic alterations were identified.

Analysis showed that resistance was 
found at an equal frequency in both treated 
and untreated tumors. This is unusual as 
resistance is typically found in already treated 
tumors, as tumors develop resistances as a 
type of defense mechanism. This may help to 
explain some of the racial disparities seen in 
cancer care.

According to Simons, other institutions 
should make an effort to replicate these 
findings. Next steps for this research should 
include figuring out why these mutations 
happen in the first place. 
View more at targetedonc.com/
link/1785

Efficacy of Neoadjuvant/
Adjuvant Pembrolizumab  
in TNBC

Lajos Pusztai, MD, DPhil, discusses 
multiple analyses of the phase 3 
KEYNOTE-522 (NCT03036488) clinical trial of 
pembrolizumab (Keytruda) plus chemotherapy 
administered in the neoadjuvant or adjuvant 
setting to patients with triple-negative breast 
cancer (TNBC) vs placebo plus chemotherapy. 
Pusztai is a professor of medicine at 
Yale University and coleader of genetics, 
genomics, and epigenetics at Yale Cancer 
Center in New Haven, Connecticut.

During the 2022 American Society of 
Clinical Oncology Annual Meeting, updated 
findings presented by Pusztai showed that an 
increased residual cancer burden (RCB) score 
correlated with worse event-free survival  
(EFS) in patients with TNBC. However, 
there was an EFS improvement with 
pembrolizumab/chemotherapy vs the control 
arm in patients with lower RCB scores.
View more at targetedonc.com/
link/1806
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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 fi 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 fi 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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 Number of subjects at risk
LENVIMA + everolimus 

51 41 27 23 16 10 5 1 0
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Everolimus

Median (95% CI) 
—-  LENVIMA (18 mg) + 
    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=confi 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, fi stula or gastrointestinal perforation occurred in 2%. Permanently 
discontinue in patients who develop gastrointestinal perforation of any 
severity or grade 3-4 fi 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%. Confi 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

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
 Cyan,  Magenta,  Yellow,  Black

Fonts
Univers LT Std (67 Bold Condensed), Helvetica 
Neue LT Std (47 Light Condensed), Myriad Pro 
(Regular)

Job info Fonts & ColorsImages 

Saved at

None

from US3LINM0DW7V2MD by

Printed At

Eisai_Logo.ai (8.28%), lenvima_logo_10mg_4mg_CMYK.ai (39.85%)

Notes None

Please see Brief Summary on the following pages.
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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 
infiltration 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 Specific 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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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 
infiltration 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 Specific 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 first 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 first-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 deficient (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 Modifications 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 Modifications for LENVIMA for Adverse Reactions

Adverse Reaction Severitya Dosage Modifications  
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 Modifications 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 modification information. 
Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Everolimus
When administering LENVIMA in combination with everolimus, withhold or reduce the LENVIMA dose first and then the everolimus dose for 
adverse reactions of both LENVIMA and everolimus. Refer to the everolimus prescribing information for additional dose modification information.

Dosage Modifications 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 Modifications 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 first 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 first 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), fistula or gastrointestinal perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or Grade 3 or 4 fistula.
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%.
Confirm 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 infiltration 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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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 reflect 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 reflect 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 five 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 inflammation
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 insufficiency (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 inflammation, oral discomfort, oral mucosal blistering, oral 
pain, oropharyngeal pain, pharyngeal inflammation, 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
m  Includes acute kidney injury, azotaemia, blood creatinine increased, creatinine renal clearance decreased, hypercreatininaemia, renal failure, 

renal impairment, oliguria, glomerular filtration 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

(continued)
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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 inflammation, 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 significant difference in adverse reaction rates for LENVIMA in combination with everolimus, as compared to everolimus for any 
specific 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 inflammationa 44 2 50 4
Abdominal painb 37 3 8 0
Oral painc 23 2 4 0
Dyspepsia/Gastro-esophageal reflux 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 inflammation, 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 significant reduction in adverse reaction rates for LENVIMA, as compared to sorafenib, for any specified 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%).
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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 fluctuation

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 inflammation, 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 identified 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 ossifications, 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 profile 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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Intermittent Relacorilant With Nab-Paclitaxel 
Leads to OS Benefit in Pretreated  
Ovarian Cancer Population
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RELACORILANT IN COMBINATION with 
nab-paclitaxel (Abraxane) demonstrated 
signs of an improvement in overall sur-

vival (OS) in patients with platinum-resistant or 
platinum-refractory ovarian cancer, according 
to results from a phase 2 study (NCT03776812) 
presented at the 2022 American Society of Clinical 
Oncology (ASCO) Annual Meeting.1

“Cortisol modulation is emerging as a promis-
ing novel therapeutic platform in oncology,” said 
Nicoletta Colombo, MD, PhD, an associate pro-
fessor of obstetrics and gynecology and associate 
chair, Obstetrics-Gynecology Clinic, University 
of Milan-Bicocca; as well as director, Gynecologic 
Cancer Medical Treatments, European Institute of 
Oncology, when presenting the updated trial find-
ings. “In this heavily pretreated study population, 
including patients with primary platinum-refrac-
tory disease, sustained benefit was observed with 
the intermittent dosing schedule of relacorilant 
without additional [adverse] effect burden.”

Colombo explained that cortisol plays a role in 
chemotherapy resistance by suppressing apoptotic 
pathways that cytotoxic agents use. Expression 
of glucocorticoid receptor (GR), which cortisol 
binds to, is widely seen in ovarian cancers, and 
higher expression levels are associated with poor 
outcomes for patients (HR for progression-free 
survival [PFS], 1.66; 95% CI, 1.29-2.41; P < .001).2

Treatment with relacorilant, a selective GR 
modulator, was hypothesized to inhibit the  

antiapoptotic effects of cortisol and enhance the  
efficacy of cytotoxic therapy.

Prior analysis of the combination supports this 
mechanism of action and showed that relacorilant 
with nab-paclitaxel suppressed more GR target 
genes than nab-paclitaxel alone (P < .00001).1,3

In a prior phase 1/2 study (NCT02762981) of 
relacorilant and nab-paclitaxel in patients with 
solid tumors, the combination showed disease con-
trol lasting at least 16 weeks in 38.5% (n = 5/13) of 
patients with advanced ovarian cancer.3

The phase 2 study was a 3-arm randomized, 
open-label trial that enrolled patients with recur-
rent platinum-resistant ovarian, fallopian tube, or 
primary peritoneal cancer who had received up to 
4 prior chemotherapeutic regimens. Patients were 
randomly assigned to receive either intermittent 
relacorilant at 150 mg with nab-paclitaxel at 80 mg/
m2 (n = 60), continuous relacorilant at 100 mg with 
nab-paclitaxel at 80 mg/m2 (n = 58), or nab-paclitaxel 
alone at 100-mg/m2 (n = 60). Nab-paclitaxel was 
administered on days 1, 8, and 15 to participants in 
each arm. For participants in the intermittent arm, 
relacorilant was administered on the day before, the 
day of, and the day after each dose of nab-paclitaxel. 

PFS by investigator assessment per RECIST 1.1 
criteria was the primary end point of the trial. 
Secondary end points were objective response rate 
(ORR), duration of response (DOR), OS, and safety.

Across the 3 arms, patients had a median age of  
61 years (range, 38-81), 36.5% were platinum  

Nicoletta Colombo, MD, PhD
Associate Professor of Obstetrics  
   and Gynecology 
Associate Chief, Obstetrics-Gynecology 
   Clinic 
University of Milan-Bicocca
Director, Gynecologic Cancer  
   Medical Treatments
European Institute of Oncology
Milan, Italy
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refractory, and 6.2% were refractory to their 
primary platinum regimen. The median num-
ber of prior therapies was 3 (range, 1-5), which 
included prior taxane therapy in 99.4%, beva-
cizumab (Avastin) in 59.0%, and PARP inhi-
bition in 36.5%. A total of 12.1% had a BRCA1 
mutation, and 6.1% had a BRCA2 mutation.

The primary PFS analysis was presented 
at the 2021 European Society for Medical 
Oncology Annual Congress4 after a median 
follow-up of 11.1 months. It showed a median 
PFS of 5.6 months (95% CI, 3.7-7.2) with inter-
mittent relacorilant plus nab-paclitaxel com-
pared with 3.8 months (95% CI, 3.5-5.4) with 
nab-paclitaxel alone (HR, 0.66; 95% CI, 0.44-
0.98; P = .038). In the continuous relacorilant 
arm, the median PFS was 5.3 months (95% CI, 
3.8-5.6), with an HR compared with nab-pacl-
itaxel alone of 0.83 (95% CI, 0.56-1.22).

Colombo noted that although ORRs were 
similar between the intermittent and com-
parator arms, there was an even greater 
improvement seen in DOR with the addition 
of intermittent relacorilant (HR, 0.36; 95% 
CI, 0.16-0.77; P = .006). 

Updated survival findings after a median 
follow-up of 22.5 months showed a median 
OS of 13.9 months (95% CI, 11.1-18.4) in the 
intermittent relacorilant arm compared 
with 12.2 months (95% CI, 7.7-15.3) in the 
comparator arm (HR, 0.67; 95% CI, 0.43-1.03; 
P = .066) (TABLE1,4).

“The trend toward improved overall sur-
vival that was observed at the primary anal-
ysis was confirmed,” Colombo said. “Note 
that the separation in the 2 curves starts at 
[approximately] 6 months and is sustained 
over the course of the study....This translates 
into 27% of patients in the intermittent arm 
still alive at 2 years compared with 14% in 
the comparator arm.” 

In the continuous relacorilant arm, the 
median OS was 11.3 months (95% CI, 7.5-
16.5) for an HR vs the comparator arm of  
0.85 (95% CI, 0.56-1.29). 

The majority of subgroups analyzed favored 
the addition of intermittent relacorilant over 

nab-paclitaxel alone, with the exception of 
patients who were more heavily pretreated, 
those who were refractory to platinum therapy, 
and patients refractory to secondary plat-
inum therapy. Patients who received prior 
bevacizumab seemed to benefit even more 
from the addition of relacorilant.

In an analysis excluding patients with pri-
mary platinum-refractory disease, the medi-
an OS with continuous relacorilant improved 
to 12.3 months (95% CI, 7.6-16.4).

Generally, rates of adverse events of special 
interest were lower in the intermittent arm 
or comparable with the control arm. Neutro-
penia of any grade was reported in 20.0% of 
patients in the intermittent arm, 38.6% in the 
continuous arm, and 36.7% in the control arm; 
grade 3 or higher events were reported in 
6.7%, 26.3%, and 15.0%, respectively. Febrile 
neutropenia of grade 3 was observed only in 
1 patient in the control arm. Less than half 
of all patients (46.7%) received prophylactic 
granulocyte colony-stimulating factor thera-
py to reduce the risk of neutropenia.

Anemia was reported in 48.3% of patients in 
the intermittent arm, 64.9% in the continuous 
arm, and 56.7% in the control arm; grade 3 or 
higher events were reported in 13.3%, 19.3%, 
and 11.7%, respectively. Cases of peripheral 
neuropathy of any grade were observed in 
36.7%, 54.4%, and 35.0% with intermittent 
relacorilant and nab-paclitaxel, continuous 
relacorilant and nab-paclitaxel, and nab- 
paclitaxel alone, respectively; grade 3 or 
higher cases were observed in 0%, 15.8%, 
and 5.0%. Fatigue or asthenia was reported 
in 55.0% of patients in the intermittent 
arm, 71.9% in the continuous arm, and 
65.0% in the control arm; grade 3 or higher 
events were reported in 11.7%, 8.8%, and 
1.7%, respectively. 

Colombo noted that a phase 3 trial 
(ROSELLA; NCT05257408) of intermittent 
relacorilant and nab-paclitaxel compared 
with investigator’s choice of chemotherapy 
in pretreated patients with high-grade 
serous, endometrioid epithelial ovarian, pri-
mary peritoneal, or fallopian tube cancer is 
planned to begin enrolling later in 2022. TT
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TA B L E .  S U R V I VA L  O U TC O M E S  AC R O S S  T H E  3  A R M S  O F  T H E  T R I A L 1 , 4

INTERMITTENT RELACORILANT  
+ NAB-PACLITAXEL (n = 60)

CONTINUOUS RELACORILANT  
+ NAB-PACLITAXEL (n = 58)

NAB-PACLITAXEL  
(COMPARATOR ARM) 

Median PFSa (95% CI) 5.6 months (3.7-7.2) 5.3 months (3.8-5.6) 3.8 months (3.5-5.4)

HR for PFS vs comparator (95% CI) 0.66 (0.44-0.98)   
P = .038

0.83 (0.56-1.22)

Median OSb (95% CI) 13.9 months (11.1-18.4) 11.3 months (7.5-16.4) 12.2 months (7.7-15.3)

HR for OS vs comparator (95% CI) 0.67 (0.43-1.03)   
P = .066

0.85 (0.56-1.29)

OS, overall survival; PFS, progression-free survival.
aMedian follow-up, 11.1 months. bMedian follow-up, 22.5 months.

“Ultimately, once we’ve 
exhausted endocrine 
therapy and a few lines 
of targeted agents, we 
have limited late-line 
options available 
for these patients, most 
commonly offering 
palliative single-agent 
chemotherapy, which has 
modest activity. We have 
a big unmet need for 
more effective therapies.”
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maintenance in patients with newly diagnosed 
multiple myeloma, according to findings from the 
phase 3 DETERMINATION trial (NCT01208662)1 
presented at the 2022 American Society of Clinical 
Oncology (ASCO) Annual Meeting.2

At a median follow-up of 76 months, the median 
PFS was 46.2 months in the nontransplant arm vs 
67.6 months in the transplant arm (HR 1.53; 95% 
CI, 1.23-1.91; P < .0001). The estimated 5-year PFS 
rates were 41.5% and 55.6%, respectively.1

“What we were able to demonstrate was that 
there was a highly significant improvement in PFS 
with the use of early ASCT,” lead author Paul G. 
Richardson, MD, said. Richardson is the clinical 
program leader and director of clinical research 
at Jerome Lipper Multiple Myeloma Center at 
Dana-Farber Cancer Institute and the RJ Corman 
Professor of Medicine at Harvard Medical School 
both in Boston, Massachusetts.

Additional findings illustrated no difference in 
overall survival (OS) between arms; the estimated 
5-year OS rates were 79.2% and 80.7% in the non-
transplant and transplant arms, respectively.1

“Our results provide support for personalized 
treatment approaches,” Richardson noted. “What 
I mean by that is if we do not see a benefit in OS—

and you can delay transplant to use it in a tailored 
fashion—you can have an equally efficacious out-
come in OS. We can give patients that option.”

High-dose melphalan plus ASCT is the standard of 
care in transplant-eligible myeloma, and triplet regi-
mens are associated with high rates of deep response 
and prolonged clinical benefit, which is often main-
tained with lenalidomide maintenance. As such, 
investigators conducted the DETERMINATION trial 
to understand whether these approaches can be used 
collectively up front to improve outcomes.

In the trial, patients with newly diagnosed mul-
tiple myeloma between the ages of 18 and 65 years 
received 3 cycles of RVd, followed by stem cell 
mobilization, and were then randomly assigned to 
either 5 more cycles of RVd (n = 357; arm A) or to 
200 mg/m2 of intravenous melphalan plus ASCT 
and 2 cycles of RVd (n = 365; arm B).

Each 21-day cycle of RVd comprised 25 mg of oral 
lenalidomide on days 1 through 14; 1.3 mg/m2 of 
intravenous or subcutaneous bortezomib on days 
1, 4, 8, and 11; and 20 mg of oral dexamethasone 
in cycles 1 through 3 and then 10 mg thereafter on 
days 1, 2, 4, 5, 8, 9, 11, and 12.

Patients in both arms received lenalidomide 
maintenance daily for the first 3 months, followed 
by a dose of 15 mg daily thereafter until progres-
sion or intolerance. 

  CONTINUED FROM  COVER

Myeloma PFS Improves With RVd/
Transplant Before Lenalidomide
B y  C a r o l i n e  S e y m o u r

Paul G. Richardson, MD
Clinical Program Leader
Jerome Lipper Multiple Myeloma Center
Director of Clinical Research
Jerome Lipper Multiple Myeloma Center
Dana-Farber Cancer Institute
RJ Corman Professor of Medicine
Harvard Medical School
Boston, MA
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The primary end point was PFS. Secondary 
end points included response rates, duration of 
response, time to progression, OS, quality of life, 
and safety. Data cutoff was December 10, 2021.

The median age of participants in arm A 
was 57 years and 55 years in arm B; 14% and 
13%, respectively, had International Staging 
System stage III disease, and 18% each had 
high-risk cytogenetics including transloca-
tion t(4;14), t(14;16), and deletion 17p. In the 
nontransplant and transplant arms, 291 and 
289 patients, respectively, received lenalid-
omide maintenance, and 79 and 81 patients 
are still receiving lenalidomide maintenance.

Regarding responses, 46.9% of patients in the 
transplant arm achieved a complete response 
or better vs 42% of patients in the nontrans-
plant arm. The very good partial response or 
better rate was 82.7% vs 79.6%, respectively. 
The partial response or better rate was 97.5% 
vs 95%, respectively (FIGURE).1

“In terms of best response to treatment, 
we were very gratified to see that between 
both arms, the overall response rates were 
remarkably similar and not statistically 
significantly different. However, duration of 

response clearly favored early transplant. But 
if you achieved complete response [for either 
arm], you did very well,” Richardson said. 

The duration of response was longer 
in the transplant arm at 56.4 months vs  
38.9 months with RVd alone. At 5 years, 
the duration of response in the transplant 
arm was 60.6 months vs 52.9 months in the 
RVD-alone arm.1

“The prognosis for patients with multiple 
myeloma has improved substantially over 
the last 10 years,” Julie R. Gralow, MD, FACP, 
FASCO, chief medical officer and executive 
vice president of ASCO, said during a press 
briefing. “This trial gives very important 
information on the benefit and toxicity [of 
the RVd regimen] so we can have informed 
discussions with patients. I think duration of 
response matters to a lot of patients... These 
data inform a discussion with the patient and 
help patients make an informed decision.”

The rate of minimal residual disease 
negativity at a sensitivity of 10-5 was 39.8% 
without transplant vs 54.4% with transplant. 
However, Richardson noted that patients 
who achieved minimal residual disease 

negativity had comparable PFS regardless 
of treatment. Notably, only 28% of patients 
treated with RVd alone underwent delayed 
transplant; others received next-generation 
novel agents and monoclonal antibodies.

Grade 3 or greater treatment-related adverse 
effects including mucositis, fatigue, and infec-
tions were less common without transplant than 
with transplant at 78.2% vs 94.2%, respectively.

Regarding quality of life (QOL), patients in 
the transplant arm experienced a temporary 
but clinically meaningful decrease in QOL 
during transplant, with QOL improving from 
baseline throughout maintenance. The differ-
ence in mean change from baseline in the Euro-
pean Organization for Research and Treatment 
of Cancer QOL questionnaire QLQ-C30 global 
health status score was less than 10 points 
throughout treatment, except at cycle 5 of RVd 
vs post ASCT, when the mean change was plus 
3.0 vs minus 11.1, respectively (P < .0001).

The 5-year cumulative rate of any second-
ary cancers was 10.8% with transplant vs 
9.7% without. Invasive cancers were reported 
in 6.5% and 4.9% of patients, respectively. 
Hematologic cancers developed in 3.5% and 
1.6% of patients in each respective arm.

“This was a key toxicity outcome that 
we monitored carefully,” Richardson said. 
“We were able to show that there was no 
difference in the rate of secondary cancers 
between the arms; however, we did see a 
higher instance of acute myeloid leukemia, 
and myelodysplastic syndrome was seen 
with the use of transplant.”

Richardson noted that since this trial was 
initiated in 2010, triplet therapies have been 
leveraged as the backbone for quadruplet 
therapies incorporating monoclonal antibod-
ies and next-generation novel therapies for 
patients with multiple myeloma. 

“[Results from studies evaluating quadru-
plet therapies] are extremely exciting and 
promising…and by virtue of that, this informs 
our decision-making even more,” he said. 
“And there are certain research tools such as 
[minimal residual disease] that can guide us 
to the best choices for our patients.” TT

R E F E R E N C E S

1. Richardson PG, Jacobus SJ, Weller E, et al. Lenalidomide, bortezo-

mib, and dexamethasone (RVd) ± autologous stem cell transplantation 

(ASCT) and R maintenance to progression for newly diagnosed multi-

ple myeloma (NDMM): the phase 3 DETERMINATION trial. J Clin Oncol. 

2022;40(suppl 17):LBA4. doi:10.1200/JCO.2022.40.17_suppl.LBA4

2. Autologous stem cell transplant as part of initial therapy showed 

improved progression-free survival in newly diagnosed multiple my-

eloma patients. News release. American Society of Clinical Oncology. 

June 3, 2022. Accessed June 3, 2022. https://bit.ly/3x8Igbq 
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TA B L E .  O S  A N D  P F S

DURATION OF RESPONSE RVD ALONE RVD + ASCT

Median duration of ≥ PR, months 38.9 56.4

HR, 1.45; adjusted CI, 1.09-1.93; P = .003

5-year duration of ≥ CR, % 52.9 60.6

HR, 1.35; adjusted CI, 0.83-2.22; P = .698

ASCT, autologous stem cell transplant; CR, complete response; OS, overall survival; PFS, progression-free survival; PR, partial response;  
RVd, lenalidomide, bortezomib, and dexamethasone.
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ASCT, autologous stem cell transplant; CR, complete response; PR, partial response; RVd, lenalidomide, bortezomib, dexamethasone; 
VGPR, very good partial response.
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Ibrutinib With SOC Shows 
Significant PFS Improvement  
in Older Patients With MCL
B y  C o l l e e n  M o r e t t i

IN PATIENTS WITH newly diagnosed 
mantle cell lymphoma (MCL), the 
addition of ibrutinib (Imbruvica) to the 

standard-of-care treatment of bendamustine 
(Bendeka) and rituximab (Rituxan) signifi-
cantly improved progression-free survival 
(PFS) by 2.3 years, which was a 50% improve-
ment compared with placebo and standard 
of care, according to results of the phase 3 
SHINE trial (NCT01776840).

Findings presented at the 2022 American 
Society for Clinical Oncology Annual Meet-
ing demonstrated that at a median follow-up 
of 84.7 months, treatment with the ibruti-
nib-based regimen (n = 261) induced a median 
PFS of 6.7 years (80.6 months; 95% CI, 61.9-
not evaluable), compared with a median of  
4.4 years (52.9 months; 95% CI, 43.7-71.0) in the 
placebo-based arm (HR, 0.75; 1-sided P = .011).

Michael Wang, MD, lead study author and 
professor, Department of Lymphoma and 
Myeloma, The University of Texas MD Ander-
son Cancer Center, noted that this is the first 
phase 3 clinical trial to demonstrate highly 
effective results with the combination of ibru-
tinib and chemoimmunotherapy. “Indeed, 
this is very meaningful,” he explained 
during the presentation. “In this regimen we 
achieved 6.7 years without any disease. This 
is…a really remarkable achievement in the 
field of use for these patients.” He noted it is 
also the highest PFS rate ever reported for 
this hard-to-treat population.

Some lymphoma treatments, such as inten-
sive chemotherapy, targeted agents, or trans-
plantation, are often unsuitable for the older 
MCL patient population. These treatments 
may be associated with the onset of severe 
adverse events (AEs), and older adults don’t 
typically respond well to them. However, this 

patient population is often underrepresented 
in clinical trials. Wang called identifying an 
effective treatment for this patient popula-
tion an “urgent unmet need.”

Wang and colleagues compared ibrutinib 
(560 mg orally daily) in combination with 
bendamustine-rituximab (90 mg/m2; 375 mg/
m2, respectively), to placebo plus bendamus-
tine-rituximab in patients 65 years or older 
(median age, 71 years; range, 65-87). The 
primary end point was PFS by investigator 
assessment, and the secondary end points 
were response rate, time to next treatment, 
overall survival (OS), and safety. 

Additional results demonstrated a com-
plete response rate of 65.5% in the ibrutinib 
arm and 57.6% in the placebo arm (P = .0567). 
Partial response rates were 24.1% in the ibru-
tinib arm and 30.9% in the placebo arm. 

There was no statistical significance in OS 
between the 2 treatment arms as the median 
OS in both arms was not reached (HR, 1.07; 
95% CI, 0.81-1.4, P = .648). Progressive dis-
ease and treatment-emergent AEs were the 
leading cause of death in the patient popu-
lation (TABLE). 

Time to next treatment was not reached 
with ibrutinib and was 92.0 months with 
placebo (HR, 0.48, 95% CI, 0.34-0.66;  

P < .001). Fifty-two (19.9%) patients on ibrutinib 
and 106 (40.5%) patients on placebo received 
subsequent anti-lymphoma therapies.

Grade 3 or 4 treatment-emergent AEs 
occurred in 81.5% and 77.3% of patients in 
the ibrutinib and placebo arms, respectively. 
Notably, atrial fibrillation was reported in 
13.9% and 6.5% of patients in each arm, 
respectively. Other side effects noted by Wang 
included neutropenia, rash, and pneumonia. 
Rates of major hemorrhage, hypertension, 
arthralgia, and second primary malignan-
cies were similar in both arms. Wang added 
that this safety profile was “no surprise” and 
was consistent with what has been reported 
in daily practice with ibrutinib.

“We believe this phase 3 clinical trial set 
a new benchmark for patients with a newly 
diagnosed [MCL] and the elderly and for those 
patients who are not eligible for autologous 
stem cell transplantation,” he concluded. TT

R E F E R E N C E

Wang M, Jurczak W, Jerkeman M et al. Primary results from the dou-

ble-blind, placebo-controlled, phase III SHINE study of ibrutinib in 

combination with bendamustine-rituximab (BR) and R maintenance 

as a first-line treatment for older patients with mantle cell lympho-

ma (MCL). J Clin Oncol. 2022; 40(suppl_17):LBA7502. doi:10.1200/

JCO.2022.40.17_suppl.LBA7502

TA B L E .  C AU S E  O F  D E AT H

N (%) IBRUTINIB + SOC  
(N = 261)

PLACEBO + SOC  
(N = 262)

Death due to PD and TEAE 58 (22.2%) 70 (26.7%)

Death due to PD 30 (11.5%) 54 (20.6%)

Death due to TEAEs 28 (10.7%) 16 (6.1%)

Death during post-treatment follow-up excluding PD and TEAEs 46 (17.6%) 37 (14.1%)

Total deaths 104 (39.8%) 107% (40.8%)

PD, progressive disease; SOC, standard of care; TEAE, treatment-emergent adverse event.
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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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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].
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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].
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Janssen Biotech, Inc.  
Horsham, PA 19044 
U.S. License Number 1864
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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].
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).
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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Sugemalimab Is Well Tolerated in Patients 
With Natural Killer/T-Cell Lymphoma
B y  S i l a s  I n m a n 
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THE ANTI–PD-L1 IGG4 antibody suge-
malimab elicited a response in nearly 
half of patients as well as a complete 

response (CR) in one-third of patients with 
relapsed or refractory extranodal natural 
killer/T-cell lymphoma (R/R ENKTL), accord-
ing to findings from the single-arm phase 
2 GEMSTONE-201 trial (NCT03595657) 
presented at the 2022 American Society of 
Clinical Oncology Annual Meeting.1

In the multicenter study, the objective 
response rate by independent regulatory 
review commission (IRRC) was 46.2% with 
sugemalimab (95% CI, 34.8%-57.8%). The CR 
rate by IRRC was 37.2% with a median dura-
tion of response that was not yet reached 
(range, 1.0-33.8+). Additionally, 10.3% of 
patients had stable disease. At 12 months, 
86% of patients continued to respond to treat-
ment with sugemalimab, and the 24-month 
overall survival (OS) rate was 54.6%.

“GEMSTONE-201 is the largest registra-
tional study reported to date to evaluate 
an [anti–PD-1/PD-L1] antibody in patients 
with relapsed/refractory extranodal NKTL,” 
Huiqiang Huang, MD, PhD, of Sun Yat-sen Uni-
versity Cancer Center in Guangzhou, China, 
said during a presentation of the results. 
“Sugemalimab monotherapy was well toler-
ated. Safety in ENKTL was consistent with 
the known safety profile of sugemalimab in 
other studies. Sugemalimab could potentially 
provide a new and effective treatment option 
for relapsed/refractory extranodal NKTL.”

In the study, 80 patients with R/R ENKTL 
received sugemalimab intravenously at 
1200 mg every 3 weeks for up to 24 months. 
The median age of patients was 48 years 
(range, 29-74), and approximately two-thirds 
were male (63.8%). The baseline ECOG 
performance status was 1 in most patients 
(73.8%), with a minority having a score of  
0 (26.3%). Most patients had stage IV disease 
(67.5%), and the remainder had either stage I 

(11.3%) or stage II (21.3%). At baseline, most 
patients had received 1 prior line of therapy 
(51.3%), with 27.5% having received 2 lines 
and 21.3% at least 3 lines. Prior autologous 
stem cell transplant was received by 7.5% of 
patients, and 61.3% of patients had received 
prior radiotherapy.

By investigator assessment, the objective 
response rate was 45.6% (95% CI, 34.3%-
57.2%), which was a 97.1% concordance 
between the investigators and the IRRC. The 
CR rate was 30.4% by investigator assess-
ment, and at 12 months, 72.3% of patients 
continued to respond. In this assessment, 
5.1% of patients had stable disease. The 
median OS was not yet reached (range, 0.9-
37.2+). The 6-month OS rate was 79.2%, and 
the 12-month OS rate was 68.6%.

At the data cutoff of November 10, 2021, 
the median follow-up was 13.4 months and 
23 patients remained on treatment. Of those 
who discontinued (n = 57), the most com-
mon cause was progressive disease (n = 33), 

followed by adverse events (n = 10). Treat-
ment-emergent adverse events (TEAEs) were 
experienced by 96.3% of patients, with 38.8% 
having a grade 3 or higher TEAE (TABLE1). 
Treatment-related adverse events (TRAEs) 
were experienced by 76.3% of patients, with 
16.3% having a grade 3 or worse event.

he most common TEAEs were pyrexia 
(30%), decreased white blood cell count 
(30%), increased aspartate aminotransferase 
level (23.8%), decreased neutrophil count 
(23.8%), and hypothyroidism (21.3%). Five 
treatment-related serious AEs were reported: 
pyrexia (n = 2), sinus node dysfunction (n = 
1), pneumonia (n = 1), and myositis (n = 1). 
The most reported immune-related adverse 
events (irAEs) were hypothyroidism (16.3%), 
hyperthyroidism (7.5%), and skin adverse 
reactions (6.3%). Rash and hypothyroidism 
were deemed grade 3 in severity. There were 
no grade 4/5 irAEs.

“Safety in this study was consistent with 
the known safety profile of sugemalimab in 
other studies,” Huang said. “Most TRAEs 
were grade 1/2 events. We didn’t observe 
any grade 4/5 irAEs.”

Sugemalimab has received a breakthrough 
therapy designation for T-cell lymphoma 
and R/R ENKTL from the FDA, in addition 
to an orphan drug designation. The GEM-
STONE-201 study was conducted primarily 
in China, and CStone Pharmaceuticals, the 
developer of sugemalimab, plans to submit 
findings from the GEMSTONE-201 study for 
regulatory approval in China. The company 
and its partner EQRx are also in discussions 
with the FDA. TT

R E F E R E N C E

1. Huang H, Tao R, Yang Y, et al. GEMSTONE-201: preplanned primary 

analysis of a multicenter, single-arm, phase 2 study of sugemalimab 

(suge) in patients (pts) with relapsed or refractory extranodal natu-

ral killer/T cell lymphoma (R/R ENKTL). J Clin Oncol. 2022;40(suppl 

16):7501. doi:10.1200/JCO.2022.40.16_suppl.7501

TA B L E .  S A F E T Y  OV E R V I E W  O F  PAT I E N T S  
R E C E I V I N G  S U G E M A L I M A B 1

PATIENTS,  
N (%)

TEAE 77 (96.3%)

Grade 3-5 TEAE 31 (38.8%)

TRAE 61 (76.3%)

Grade 3-5 TRAE 13 (16.3%)

SAE 18 (22.5%) 

Treatment-related SAE 5 (6.3%)

Immune-related AE 21 (26.3%)

Infusion related–reaction TEAE 4 (5.0%)

TEAE leading to withdrawal  
from treatment

10 (12.5%)

TEAE leading to infusion interruption 4 (5.0%)

TEAE leading to treatment cycle delay 13 (16.3%)

TEAE leading to death 5 (6.3%)

AE, adverse event; SAE, serious adverse event; TEAE, Treatment- 
emergent adverse event; TRAE, treatment-related adverse event.
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THE COMBINATION OF brentuximab 
vedotin (Adcetris) plus doxorubicin (Adri-
amycin), vinblastine, and dacarbazine 

(A+AVD) achieved a significant reduction in the 
risk of death vs doxorubicin, bleomycin, vinblas-
tine, and dacarbazine (ABVD) in patients with pre-
viously untreated stage III/IV classical Hodgkin 
lymphoma (cHL) in the phase 3 ECHELON-1 trial 
(NCT01712490). The combination also showed a 
manageable safety profile consistent with prior 
findings, according to 6-year follow-up data pre-
sented at the 2022 American Society of Clinical 
Oncology Annual Meeting.1

At a median follow-up of 73 months, the estimated 
6-year overall survival (OS) rates were 93.9% (95% 
CI, 91.6%-95.5%) with A+AVD vs 89.4% (95% CI, 
86.6%-91.7%) with ABVD (HR, 0.59; 95% CI, 0.40-
0.88; log-rank P = .009). The median OS was not yet 
reached in either arm.

“Brentuximab vedotin plus AVD is the first 
regimen to show an improvement in OS compared 
with standard ABVD chemotherapy in patients 
with previously untreated, advanced-stage cHL,” 
lead study author Stephen M. Ansell, MD, PhD, 
professor of medicine, consultant, and chair of Fac-
ulty Development and Recruitment in the Division 
of Hematology, Department of Internal Medicine 
at Mayo Clinic, said during a presentation on the 
findings. “Based on these data, AVD chemotherapy 
plus brentuximab vedotin should be considered a 
preferred first-line treatment in patients with pre-
viously untreated, advanced-stage cHL.”

In ECHELON-1, 1334 patients were randomized 
1:1 to receive up to 6 cycles of A+AVD (n = 664) 
or ABVD (n = 670) intravenously on days 1 and  
15 every 28 days. Modified progression-free sur-
vival (PFS) per independent review committee 
served as the primary end point of the trial and 
was met, with 5-year follow-up analyses sup-
porting the long-term PFS benefit with first-line 

A+AVD vs ABVD in patients with stage III/IV cHL, 
independent of interim positron emission tomog-
raphy (PET) status.2

OS was the key secondary end point and was 
an event-driven, prespecified, α-controlled 
analysis in the intention-to-treat population. 
Long-term follow-up assessments included PFS 
per investigator, subsequent treatment use, and 
safety outcomes including second malignancies, 
outcomes of pregnancy among patients and their 
partners, and peripheral neuropathy resolution 
and improvement rates.

Key patient characteristics indicated that most 
participants were male (n = 776; 58%) and the 
median age was 36 years (range, 26-52). Most 
patients were under age 60 years (n = 1148; 86%), 
had Ann Arbor stage IV disease at diagnosis  
(n = 846; 63%), an International Prognostic Index 
score of 2 or 3 (n = 712; 53%), and negative PET2 sta-
tus (n = 1166; 87%). With a data cutoff of June 1, 2021,  
39 and 64 OS events had occurred in the A+AVD 
and ABVD arms, respectively.

Additional findings revealed a consistent OS 
benefit for A+AVD vs ABVD across prespecified 
subgroups. Moreover, the OS benefit was upheld 
in a multivariable analysis when simultaneously 
adjusting for baseline demographic and disease 
factors (HR, 0.53; 95% CI, 0.34-0.83). Notably, age, 
non-White race, ECOG performance status, and 
PET2 status had the greatest association with OS.

The 6-year PFS estimates were 82.3% (95% CI, 
79.1%-85.0%) with A+AVD vs 74.5% (95% CI, 70.8%-
77.7%) with ABVD, respectively (HR, 0.68; 95% CI, 
0.53-0.86; log-rank P = .002). As of the data cutoff 
date, a total of 112 and 159 PFS events had occurred 
in the A+AVD and ABVD arms, respectively.

In terms of safety, no new signals were identi-
fied, and A+AVD had a long-term safety profile 
comparable to that of ABVD. Fewer patients died 
from Hodgkin lymphoma and disease-related or 

Stephen M. Ansell, MD, PhD
Professor of Medicine 
Consultant
Chair of Faculty Development and 
Recruitment
Division of Hematology
Department of Internal Medicine 
Mayo Clinic
Rochester, MN
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treatment-related complications with A+AVD 
(n = 39; 5.9%) vs ABVD (n = 64; 9.6%). Other 
reasons for death were unknown (n = 1), acci-
dent or suicide (n = 3), heart failure (n = 1), 
and intracranial hemorrhage (n = 1) in the 
A+AVD arm and unknown (n = 5), COVID-19 
(n = 1), heart failure (n = 1), and lower respira-
tory tract infection (n = 1) in the ABVD arm.

In the A+AVD arm, 19 patients who 
died had prior disease progression and  
18 received subsequent therapy. In the ABVD 
arm, 28 patients who died had prior disease 
progression and 25 received subsequent 
therapy (brentuximab vedotin; n = 13).

Notably, use of at least 1 subsequent ther-
apy was less common with A+AVD (n = 135; 
20%) vs with ABVD (n = 157; 23%). The type of 
subsequent therapy in the A+AVD and ABVD 
arms, respectively, included brentuximab 
vedotin or chemotherapy regimens (n = 78, 
12%; n = 108, 16%), radiation (n = 54, 8%;  
n = 54, 8%), chemotherapy and radiation 
(n = 1, <  1%; n = 4, < 1%), high-dose chemo-
therapy and transplant (n = 44, 7%; n = 59, 
9%), allogeneic transplant (n = 4, < 1%; n = 12, 
2%), immunotherapy (n = 18, 3%; n = 24, 4%), 
or other (n = 0, 0%; n = 1, < 1%) (TABLE1).

Additionally, fewer second malignancies 
were reported in the A+AVD arm (n = 23; 
hematologic malignancies, n = 9; solid 
tumors, n = 14) vs the ABVD arm (n = 31; 
hematologic malignancies, n = 17; solid 
tumors, n = 14), mirroring earlier findings. 
Two patients in each arm with second malig-
nancies underwent transplant, and 3 patients 
in the ABVD arm received prior radiation.

Furthermore, pregnancy and peripheral 
neuropathy data were consistent with prior 
findings. More female patients in the A+AVD 
vs ABVD arms, respectively, reported preg-
nancies (n = 49 vs n = 28) and live births 
(n  = 56 vs n = 23).

Among partners of male patients, 33 preg-
nancies and 40 live births were reported 
in the A+AVD arm vs 33 pregnancies and  
36 live births in the ABVD arm. No still-
births were reported in either arm.

The 2-year incidence rate of peripheral 
neuropathy was 67% with A+AVD vs 43% with  
ABVD. However, treatment-emergent peripheral 
neuropathy continued to resolve or improve in 
both arms, with 86% and 87% of cases in the 
A+AVD and ABVD arms, respectively, either 
completely resolving or improving by last 
follow-up. The median time to resolution was  
16 and 10 weeks, respectively. Patients with 
ongoing peripheral neuropathy at last follow-up 
in the A+AVD and ABVD arms, respectively, 
consisted of grade 1 (n = 71, 11%; n = 39, 6%),  
2 (n = 38, 6%; n = 16, 2%), 3 (n = 15, 2%; n = 4,  
<  1%), and 4 (n = 1, < 1%; n = 0, 0%) events.

“A+AVD improved OS vs ABVD despite the 
wide availability and use of active salvage 
treatment, including substantial use of sub-
sequent brentuximab vedotin in the ABVD 
arm. The OS benefit with A+AVD was coupled 
with fewer second malignancies vs ABVD,” 
Ansell concluded. “The observed OS benefit 
with A+AVD, fewer disease-related deaths, 
and a concomitant reduction in disease pro-
gression suggests that A+AVD has potentially 
cured more patients of their disease.” TT

R E F E R E N C E S

1. Ansell SM, Connors JM, Radford JA, et al. First-line brentuximab 

vedotin plus chemotherapy to improve overall survival in patients 

with stage III/IV classical Hodgkin lymphoma: an updated analysis 

of ECHELON-1. J Clin Oncol. 2022;40(suppl 16):7503. doi:10.1200/

JCO.2022.40.16_suppl.7503

2. Straus DJ, Dlugosz-Danecka M, Connors JM, et al. Brentuximab 

vedotin with chemotherapy for stage III or IV classical Hodgkin lym-

phoma (ECHELON-1): 5-year update of an international, open-label, 

randomised, phase 3 trial. Lancet Haematol. 2021;8(6);e410-e421. 

doi:10.1016/S2352-3026(21)00102-2

TA B L E .  S U B S E Q U E N T  T H E R A P Y  U S E  BY  A R M 1

A+AVD (n = 662) ABVD (n = 659) TOTAL (n = 1321)

RECEIVED ≥ 1 SUBSEQUENT THERAPY 135 (20%) 157 (24%) 292 (22%)

Therapy type

    Brentuximab vedotin/chemotherapy regimens 78 (12%) 108 (16%) 186 (14%)

    Radiation 54 (8%) 54 (8%) 108 (8%)

    Chemoradiation 1 (< 1%) 4 (< 1%) 5 (< 1%)

    High-dose chemotherapy + transplant 44 (7%) 59 (9%) 103 (8%)

    Allogeneic transplant 4 (< 1%) 12 (2%) 16 (1%)

    Immunotherapy 18 (3%) 24 (4%) 42 (3%)

    Other 0 (0%) 1 (< 1%) 1 (< 1%)

A+AVD, brentuximab vedotin plus doxorubicin, vinblastine, and dacarbazine; ABVD, doxorubicin, bleomycin, vinblastine, and dacarbazine.

 TARGETED ONCOLOGY TM VIDEO

MOMENTUM Aims to 
Complete Development of 
Momelotinib for Myelofibrosis 

Aaron T. Gerds, MD, MS, an assistant 
professor in medicine (hematology and 
medical oncology) at the Cleveland Clinic 
Taussig Cancer Institute, discusses the 
development of momelotinib, a JAK1/JAK2 
inhibitor being investigated for the treatment 
of patients with myelofibrosis.

Early in its course of development, 
momelotinib showed promising efficacy in the 
SIMPLIFY-1 (NCT01969838) and SIMPLIFY-2 
(NCT02101268) studies. Momelotinib 
was initially intended to address enlarged 
spleens and symptom burden in patients 
with myelofibrosis. Across the studies of 
momelotinib, investigators also found that it 
improved cases of anemia.

In the phase 3 MOMENTUM study 
(NCT04173494), momelotinib was compared 
with danazol in patients with myelofibrosis 
previously treated with a JAK inhibitor and 
who are symptomatic and anemic. Results 
from MOMENTUM were presented during the 
2022 American Society of Clinical Oncology 
Annual Meeting.
View more at targetedonc.com/
link/1805

FOR MORE  
HEMATOLOGY-RELATED CONTENT 

FROM THE ASCO MEETING,  
READ ABOUT:

Daratumumab Added to RVd Achieves 
MRD Negativity, PFS Improvement  

in Newly Diagnosed Myeloma

Lisocabtagene Maraleucel Is a Durable 
Second-line Therapy for Certain Patients 

with R/R Large B-Cell Lymphoma

TARGETEDONC.COM/LINK/1811 
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American Society of Clinical Oncology 
(ASCO) Annual Meeting.1

Across all patients in the study (n = 1499), 
there was a 15% reduction in the risk of recur-
rence or death (HR, 0.85; 95% CI, 0.72-1.00; P = 
.025). However, this narrowly missed the bar 
for statistical significance (defined as P = .022). 
The only statistically significant improve-
ment in recurrence-free survival (RFS) was 
observed in a very high–risk subgroup, which 
was defined as a range from pT3a grade 3 to 4 
to pT4 of any grade with no nodal involvement 
or those with any pT stage grade with node 
positivity (HR, 0.79; 95% CI, 0.65-0.97; P = .011).

“Adjuvant everolimus improved RFS in 
[patients with] RCC after nephrectomy, but 
the nominal significance level was narrowly 
missed. The effect of everolimus was espe-
cially pronounced in those with very high–
risk disease, a patient population for whom 
adjuvant therapy is currently recommended,” 
Christopher W. Ryan, MD, of the Oregon 
Health & Science University Knight Cancer 
Institute in Portland, said during a presenta-
tion of the results. “These compelling results 
warrant further investigation into the role of 
everolimus in the current adjuvant landscape 
and subsets who might benefit the most.”

In the EVEREST study, 1499 patients with 
RCC were randomized and treated with ever-
olimus (n = 755) or placebo (n = 744). A total 
of 45% of patients had intermediate high-risk 
RCC, defined as a range from pT1b grade 3 to 
4 with no metastases to pT3a grade 1 to 2 with 
no metastases. The remaining 55% of patients 

had very high–risk disease. Oral everolimus 
was administered at 10 mg daily for 54 weeks 
and treatment was started within 12 weeks of 
radical or partial nephrectomy.

The median age of patients was approxi-
mately 58 years and most had clear cell RCC 
(83%), with 17% having nonclear cell histol-
ogy. Surgical intervention was primarily a 
radical nephrectomy for 90% of patients com-
pared with 10% receiving a partial nephrec-
tomy. The ECOG performance score was 0 for 
80% of patients and 1 for the rest.

Across all patients, the 5-year estimated RFS 
rate was 67% with everolimus compared with 
63% with placebo. In the very high–risk group, 
the 5-year RFS rate was 57% with everolimus 
vs 51% with placebo. The median was not yet 
reached. In those with intermediate high-risk 
RCC, the 5-year RFS rate was 80% vs 78% for 
everolimus and placebo, respectively. Although 
the subgroup was small (n = 61), an RFS 
benefit with a hazard ratio of approximately  
0.50 favoring everolimus was nearly signifi-
cant in African American patients (P = .09).

“There’s a general consistent effect favor-
ing everolimus in most subgroups tested. 
Of particular note is the robust hazard ratio 
favoring everolimus in African Americans, 
but this is a very small group,” Ryan said.

There was a 10% reduction in the risk of 
death observed at the analysis, but this 
did not pass the bar for significance (HR, 
0.90; 95% CI, 0.71-1.13; P = .178). Ryan added 
that overall survival (OS) has not yet been 
achieved for any adjuvant therapy in RCC. 
The 5-year estimated OS was 87% with ever-
olimus compared with 85% for placebo.

At a median follow-up of 76 months, 55% 
of patients in the everolimus arm and 31% of 
patients in the placebo arm had discontinued 
therapy. The median time on treatment was 
9.3 months for everolimus vs 12.6 months for 
placebo. Given this high discontinuation rate 
and consistent RFS increase, Ryan suggested 
the optimal duration of adjuvant therapy 
should be re-examined.

The primary cause for discontinuation was 
adverse events (AEs), with 37% of patients in 
the everolimus arm discontinuing because 
of an AE compared with 5% in the placebo 
group. In the placebo arm, 14% discontinued 
because of disease recurrence compared with 
8% in the everolimus group. Dose reductions 
were required for 37% of patients in the ever-
olimus arm and for 7% in the placebo group.

AEs occurred in 96% of those treated with 
everolimus and in 81% of those in the placebo 
group, with grade 3 or greater AEs in 46% 
and 11% of patients, respectively. There were 
no grade 5 AEs. “[AEs], more common on 
the everolimus arm, were those well known 
to be associated with this agent and were 
primarily gastrointestinal or cutaneous in 
nature,” Ryan said.

The most frequent all-grade AEs with 
everolimus and placebo, respectively, were 
oral mucositis (64% vs 19%), fatigue (56% vs 
41%), diarrhea (33% vs 15%), nausea (24% vs 
17%), maculopapular rash (31% vs 8%), acne-
iform rash (29% vs 5%), pruritus (18% vs 8%), 
headache (18% vs 11%), dry skin (17% vs 8%), 
hypertension (16% vs 13%), anorexia (16% vs 
5%), dyspnea (15% vs 6%), limb edema (15% vs 
5%), and pneumonitis (13% vs 0%). The most  
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common laboratory abnormalities of grade 3 or 
greater with everolimus and placebo, respec-
tively, were hypertriglyceridemia (11% vs 2%), 
hypoglycemia (5% vs 0%), anemia (2% vs 0%), 
alanine transaminase increase (1% vs 0%), 
and lymphocyte count decrease (1% vs 0%).

EVEREST in Context
The EVEREST trial represents the first 
results for an adjuvant mTOR inhibitor for 
RCC. There have been numerous studies of 
other agents in this setting, including sev-
eral for VEGF tyrosine kinase inhibitors. At 
this point, many of these studies have failed 
to show meaningful results, with the excep-
tion being the S-TRAC study (NCT00375674) 
of sunitinib (Sutent) and the KEYNOTE-564 
trial (NCT03142334) of pembrolizumab 
(Keytruda), Ryan said.

“To date, 6 of these new generation placebo- 
controlled adjuvant trials have been pub-
lished, including 5 trials of adjuvant tyrosine 
kinase inhibitor therapy, only 1 of which, the 
S-TRAC trial of sunitinib, demonstrated dis-
ease-free survival benefit,” he said. “As of yet, 
only 1 published study of checkpoint inhibi-
tor therapy with pembrolizumab also showed 

a disease-free survival benefit. Of note, 
[OS] has been a secondary end point of all 
these studies. None, as of yet, have reported 
a significant survival benefit.”

Several factors impacted the statis-
tical model of the EVEREST study. The 
original sample size was planned to be  
1170 patients. However, a disproportion-
ate number of discontinuations in the 
everolimus arm warranted an increase to  
1464 patients. With this change, the study 
was updated to have an 80% power to detect 
an 18% difference in the hazard ratio for 
RFS, with a 1-side α of 2.5%. This equates to 
a median RFS of 6 years with everolimus vs 
4.9 years with placebo.

In addition to changes to the number of 
study participants, RFS events occurred 
less frequently than initially anticipated, 
resulting in an early review of the results. A 
final analysis of the study was planned when  
804 events had occurred. However, this had 
not taken place at a fourth interim analysis 
in March 2021. At this point, investigators 
set the cutoff as March 2022, which were the 
data presented at ASCO. For this analysis, 
there had been 556 RFS events.

“This revision was undertaken by 2 stat-
isticians independent of the study with no 
knowledge of the end point data and working 
in conjunction with the medical input of the 
study chair, which was myself, and the data 
monitoring committee,” Ryan said.

In a Tweet commenting on the results, 
Sumanta (Monty) Kumar Pal, MD, FASCO, 
professor in the Department of Medical 
Oncology and Therapeutics Research and 
codirector of the Kidney Cancer Program 
at the City of Hope in Duarte, California, 
called the findings thought provoking but 
unlikely to alter the standard of care (SOC). 
“[The] outcome is thought provoking,” he 
tweeted. “[It] will not change SOC, but [it is] 
intriguing to think some subsets could ben-
efit. Could mTOR pathway altered patients 
drive benefit, too?”

Additional analyses of the study 
remain ongoing. TT

R E F E R E N C E
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A treatment designed for your 
cytopenic myelofibrosis patients.1

To learn more,  
visit VONJO.com

Please see Important Safety Information and Brief Summary on the following pages and 
full Prescribing Information at VONJO.com.

Indication
VONJOTM (pacritinib) is indicated for the treatment of adults with intermediate or high-risk primary or secondary (post-polycythemia vera [PPV] or 
post-essential thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below 50 × 109/L.

This indication is approved under accelerated approval based on spleen volume reduction. Continued approval for this indication may be contingent 
upon verification and description of clinical benefit in a confirmatory trial(s).

VONJO is available as 100 mg capsules, for oral use.

Important Safety Information 
CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 inhibitors or inducers as these medications can significantly alter exposure to 
pacritinib, which may increase the risk of adverse reactions or impair efficacy.

.

VONJO™ is a trademark of CTI BioPharma Corp. ©2022 CTI BioPharma Corp. All rights reserved. US-PAC-2100040 03/2022

Reference: 1. VONJO. Prescribing information. CTI BioPharma Corp.; 2022.

Important Safety Information (cont.)
WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) hemorrhages have 
occurred in VONJO-treated patients with platelet counts <50 x 109/L. Grade ≥3 bleeding 
events (defined as requiring transfusion or invasive intervention) occurred in 15% of patients 
treated with VONJO compared to 7% of patients treated with control arm. Due to hemorrhage, 
VONJO dose reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively. Avoid use of VONJO in patients with active bleeding and 
hold VONJO 7 days prior to any planned surgical or invasive procedures.
Assess platelet counts periodically, as clinically indicated. Manage hemorrhage using 
treatment interruption and medical intervention. In the case of severe bleeding, hold VONJO 
until hemorrhage resolves. When the bleeding has resolved, restart treatment at 50% of the 
last given dose. If the bleeding recurs, discontinue treatment with VONJO. In the event of 
life-threatening bleeding, discontinue VONJO.
Diarrhea: VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-treated 
patients was 2 weeks. The incidence of reported diarrhea decreased over time with 41% of 
patients reporting diarrhea in the first 8 weeks of treatment, 15% in Weeks 8-16, and 8% in 
Weeks 16-24. Diarrhea resulted in treatment interruption in 3% of VONJO-treated patients. 
None of the VONJO-treated patients reported diarrhea that resulted in treatment 
discontinuation. Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to none in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea with 
antidiarrheal medications, fluid replacement, and dose modification. Treat diarrhea with 
antidiarrheal medications promptly at the first onset of symptoms. Interrupt or reduce VONJO 
dose in patients with significant diarrhea despite optimal supportive care. In patients with 
Grade 3 or 4 diarrhea, hold VONJO until it resolves to Grade ≤1 or baseline, and restart VONJO 
at the last given dose. Intensify antidiarrheal regimen and provide fluid replacement. For 
recurrent diarrhea, hold VONJO until the diarrhea resolves to Grade ≤1 or baseline, and restart 
VONJO at 50% of the last given dose once the toxicity has resolved. Concomitant antidiarrheal 
treatment is required for patients restarting VONJO.
Thrombocytopenia: VONJO can cause thrombocytopenia. VONJO dosing was reduced due to 
worsening thrombocytopenia in 2% of patients with preexisting moderate to severe 
thrombocytopenia (platelet count <100 x 109/L). VONJO dosing was reduced due to worsening 
thrombocytopenia in 2% of patients with preexisting severe thrombocytopenia (platelet 
count <50 x 109/L). Monitor platelet count prior to VONJO treatment and as clinically indicated 
during treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the last given 
dose once the toxicity has resolved. If toxicity recurs, hold VONJO. Restart VONJO at 50% of  
the last given dose once the toxicity has resolved.
Prolonged QT Interval: VONJO can cause prolongation of the QTc interval. QTc prolongation 
of >500 msec was higher in VONJO-treated patients than in patients in the control arm  
(1.4% vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-treated 
patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were 
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of 
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with 
significant potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to 
and during VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte 
management. In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO. 
If QTc prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same 
dose. If time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (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 VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, 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, pulmonary embolism, and arterial thrombosis (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. 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 non-melanoma skin cancer (NMSC), (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
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 VONJO, particularly in patients with a known malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who are 
current or past smokers.
Risk of Infection: Another JAK inhibitor has increased the risk of serious infections 
(compared to best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients treated with 
VONJO. Delay starting therapy with VONJO until active serious infections have resolved. 
Observe patients receiving VONJO for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to clinical guidelines.
DRUG INTERACTIONS
Effect of Other Drugs on VONJO: VONJO is predominantly metabolized by CYP3A4. 
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers are contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors or inducers.
Effect of VONJO on Other Drugs: VONJO is an inhibitor of CYP1A2, CYP3A4, P-glycoprotein 
(P-gp), breast cancer resistance protein (BCRP), and organic cation transporter 1 (OCT1) in 
vitro. Concomitant administration of VONJO with these substrates may increase their plasma 
concentrations. Avoid coadministration of VONJO with drugs that are sensitive substrates of 
CYP1A2, CYP3A4, P-gp, BCRP, or OCT1.
ADVERSE REACTIONS
Fatal adverse reactions occurred in 8% of patients receiving VONJO 200 mg twice daily and in 
9% of patients treated with best available therapy (BAT). The fatal adverse reactions among 
patients treated with VONJO 200 mg twice daily included events of disease progression (3%), 
and multiorgan failure, cerebral hemorrhage, meningorrhagia, and acute myeloid leukemia in 
<1% of patients each, respectively. 
Serious adverse reactions occurred in 47% of patients treated with VONJO 200 mg twice daily 
and in 31% of patients treated with BAT. The most frequent serious adverse reactions 
occurring in ≥3% patients receiving VONJO 200 mg twice daily were anemia (8%), 
thrombocytopenia (6%), pneumonia (6%), cardiac failure (4%), disease progression (3%), 
pyrexia (3%), and squamous cell carcinoma of skin (3%). 
Permanent discontinuation due to an adverse reaction occurred in 15% of patients receiving 
VONJO 200 mg twice daily compared to 12% of patients treated with BAT. The most frequent 
reasons for permanent discontinuation in ≥2% of patients receiving VONJO 200 mg twice 
daily included anemia (3%) and thrombocytopenia (2%).
The most common adverse reactions in ≥20% of patients (N=106) were diarrhea, 
thrombocytopenia, nausea, anemia, and peripheral edema.
USE IN SPECIFIC POPULATIONS
Pregnancy: There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal 
outcomes. Advise pregnant women of the potential risk to a fetus. Consider the benefits and 
risks of VONJO for the mother and possible risks to the fetus when prescribing VONJO to a 
pregnant woman.
Lactation: There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not known whether 
VONJO is excreted in human milk. Because of the potential for serious adverse reactions in 
the breastfed child, advise patients that breastfeeding is not recommended during treatment 
with VONJO, and for 2 weeks after the last dose.
Infertility: Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
Pediatric Use: The safety and effectiveness of VONJO in pediatric patients have not been 
established.
Hepatic Impairment: Administration of a single dose of VONJO 400 mg to subjects with 
hepatic impairment resulted in a decrease in the geometric mean area under the 
concentration curve (AUC) of pacritinib by 8.5%, 36%, and 45% in subjects with mild 
[Child-Pugh A], moderate [Child-Pugh B], or severe hepatic impairment [Child-Pugh C], 
respectively, compared to subjects with normal hepatic function. Avoid use of VONJO in 
patients with moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
Renal Impairment: Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in maximal concentration (Cmax) and AUC 
of pacritinib in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use of VONJO in 
patients with eGFR <30 mL/min.
Please see Brief Summary on the following pages  
and full Prescribing Information at VONJO.com.
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Important Safety Information (cont.)
WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) hemorrhages have 
occurred in VONJO-treated patients with platelet counts <50 x 109/L. Grade ≥3 bleeding 
events (defined as requiring transfusion or invasive intervention) occurred in 15% of patients 
treated with VONJO compared to 7% of patients treated with control arm. Due to hemorrhage, 
VONJO dose reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively. Avoid use of VONJO in patients with active bleeding and 
hold VONJO 7 days prior to any planned surgical or invasive procedures.
Assess platelet counts periodically, as clinically indicated. Manage hemorrhage using 
treatment interruption and medical intervention. In the case of severe bleeding, hold VONJO 
until hemorrhage resolves. When the bleeding has resolved, restart treatment at 50% of the 
last given dose. If the bleeding recurs, discontinue treatment with VONJO. In the event of 
life-threatening bleeding, discontinue VONJO.
Diarrhea: VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-treated 
patients was 2 weeks. The incidence of reported diarrhea decreased over time with 41% of 
patients reporting diarrhea in the first 8 weeks of treatment, 15% in Weeks 8-16, and 8% in 
Weeks 16-24. Diarrhea resulted in treatment interruption in 3% of VONJO-treated patients. 
None of the VONJO-treated patients reported diarrhea that resulted in treatment 
discontinuation. Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to none in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea with 
antidiarrheal medications, fluid replacement, and dose modification. Treat diarrhea with 
antidiarrheal medications promptly at the first onset of symptoms. Interrupt or reduce VONJO 
dose in patients with significant diarrhea despite optimal supportive care. In patients with 
Grade 3 or 4 diarrhea, hold VONJO until it resolves to Grade ≤1 or baseline, and restart VONJO 
at the last given dose. Intensify antidiarrheal regimen and provide fluid replacement. For 
recurrent diarrhea, hold VONJO until the diarrhea resolves to Grade ≤1 or baseline, and restart 
VONJO at 50% of the last given dose once the toxicity has resolved. Concomitant antidiarrheal 
treatment is required for patients restarting VONJO.
Thrombocytopenia: VONJO can cause thrombocytopenia. VONJO dosing was reduced due to 
worsening thrombocytopenia in 2% of patients with preexisting moderate to severe 
thrombocytopenia (platelet count <100 x 109/L). VONJO dosing was reduced due to worsening 
thrombocytopenia in 2% of patients with preexisting severe thrombocytopenia (platelet 
count <50 x 109/L). Monitor platelet count prior to VONJO treatment and as clinically indicated 
during treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the last given 
dose once the toxicity has resolved. If toxicity recurs, hold VONJO. Restart VONJO at 50% of  
the last given dose once the toxicity has resolved.
Prolonged QT Interval: VONJO can cause prolongation of the QTc interval. QTc prolongation 
of >500 msec was higher in VONJO-treated patients than in patients in the control arm  
(1.4% vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-treated 
patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were 
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of 
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with 
significant potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to 
and during VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte 
management. In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO. 
If QTc prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same 
dose. If time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (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 VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, 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, pulmonary embolism, and arterial thrombosis (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. 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 non-melanoma skin cancer (NMSC), (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
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 VONJO, particularly in patients with a known malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who are 
current or past smokers.
Risk of Infection: Another JAK inhibitor has increased the risk of serious infections 
(compared to best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients treated with 
VONJO. Delay starting therapy with VONJO until active serious infections have resolved. 
Observe patients receiving VONJO for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to clinical guidelines.
DRUG INTERACTIONS
Effect of Other Drugs on VONJO: VONJO is predominantly metabolized by CYP3A4. 
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers are contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors or inducers.
Effect of VONJO on Other Drugs: VONJO is an inhibitor of CYP1A2, CYP3A4, P-glycoprotein 
(P-gp), breast cancer resistance protein (BCRP), and organic cation transporter 1 (OCT1) in 
vitro. Concomitant administration of VONJO with these substrates may increase their plasma 
concentrations. Avoid coadministration of VONJO with drugs that are sensitive substrates of 
CYP1A2, CYP3A4, P-gp, BCRP, or OCT1.
ADVERSE REACTIONS
Fatal adverse reactions occurred in 8% of patients receiving VONJO 200 mg twice daily and in 
9% of patients treated with best available therapy (BAT). The fatal adverse reactions among 
patients treated with VONJO 200 mg twice daily included events of disease progression (3%), 
and multiorgan failure, cerebral hemorrhage, meningorrhagia, and acute myeloid leukemia in 
<1% of patients each, respectively. 
Serious adverse reactions occurred in 47% of patients treated with VONJO 200 mg twice daily 
and in 31% of patients treated with BAT. The most frequent serious adverse reactions 
occurring in ≥3% patients receiving VONJO 200 mg twice daily were anemia (8%), 
thrombocytopenia (6%), pneumonia (6%), cardiac failure (4%), disease progression (3%), 
pyrexia (3%), and squamous cell carcinoma of skin (3%). 
Permanent discontinuation due to an adverse reaction occurred in 15% of patients receiving 
VONJO 200 mg twice daily compared to 12% of patients treated with BAT. The most frequent 
reasons for permanent discontinuation in ≥2% of patients receiving VONJO 200 mg twice 
daily included anemia (3%) and thrombocytopenia (2%).
The most common adverse reactions in ≥20% of patients (N=106) were diarrhea, 
thrombocytopenia, nausea, anemia, and peripheral edema.
USE IN SPECIFIC POPULATIONS
Pregnancy: There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal 
outcomes. Advise pregnant women of the potential risk to a fetus. Consider the benefits and 
risks of VONJO for the mother and possible risks to the fetus when prescribing VONJO to a 
pregnant woman.
Lactation: There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not known whether 
VONJO is excreted in human milk. Because of the potential for serious adverse reactions in 
the breastfed child, advise patients that breastfeeding is not recommended during treatment 
with VONJO, and for 2 weeks after the last dose.
Infertility: Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
Pediatric Use: The safety and effectiveness of VONJO in pediatric patients have not been 
established.
Hepatic Impairment: Administration of a single dose of VONJO 400 mg to subjects with 
hepatic impairment resulted in a decrease in the geometric mean area under the 
concentration curve (AUC) of pacritinib by 8.5%, 36%, and 45% in subjects with mild 
[Child-Pugh A], moderate [Child-Pugh B], or severe hepatic impairment [Child-Pugh C], 
respectively, compared to subjects with normal hepatic function. Avoid use of VONJO in 
patients with moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
Renal Impairment: Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in maximal concentration (Cmax) and AUC 
of pacritinib in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use of VONJO in 
patients with eGFR <30 mL/min.
Please see Brief Summary on the following pages  
and full Prescribing Information at VONJO.com.
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VONJO™ (pacritinib) capsules, for oral use
Initial U.S. Approval: 2022
BRIEF SUMMARY: Consult the package insert for complete prescribing 
information.
1 INDICATIONS AND USAGE
VONJO™ (pacritinib) is indicated for the treatment of adults with intermediate or 
high-risk primary or secondary (post-polycythemia vera [PPV] or post-essential 
thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below  
50 × 109/L.
This indication is approved under accelerated approval based on spleen 
volume reduction. Continued approval for this indication may be contingent 
upon verification and description of clinical benefit in a confirmatory trial(s).
2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage
The recommended dosage of VONJO is 200 mg orally twice daily, with or 
without food. Swallow capsules whole. Do not open, break, or chew capsules.
Patients who are on treatment with other kinase inhibitors before the initiation 
of VONJO must taper or discontinue according to the prescribing information for 
that drug.
4 CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 
inhibitors or inducers as these medications can significantly alter exposure to 
pacritinib, which may increase the risk of adverse reactions or impair efficacy.
5 WARNINGS AND PRECAUTIONS
5.1 Hemorrhage
Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) 
hemorrhages have occurred in VONJO-treated patients with platelet counts  
<50 x 109/L. Grade ≥3 bleeding events (defined as requiring transfusion or 
invasive intervention) occurred in 15% of patients treated with VONJO compared 
to 7% of patients treated with control arm. Due to hemorrhage, VONJO dose 
reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively.
Avoid use of VONJO in patients with active bleeding and hold VONJO 7 days prior 
to any planned surgical or invasive procedures. Assess platelet counts 
periodically, as clinically indicated. Manage hemorrhage using treatment 
interruption and medical intervention.
5.2 Diarrhea
VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-
treated patients was 2 weeks. The incidence of reported diarrhea decreased 
over time with 41% of patients reporting diarrhea in the first 8 weeks of 
treatment, 15% in Weeks 8-16, and 8% in Weeks 16-24. Diarrhea resulted in 
treatment interruption in 3% of VONJO-treated patients. None of the VONJO-
treated patients reported diarrhea that resulted in treatment discontinuation. 
Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to no such adverse reactions in patients in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea 
with antidiarrheal medications, fluid replacement, and dose modification. Treat 
diarrhea with antidiarrheal medications promptly at the first onset of 
symptoms. Interrupt or reduce VONJO dose in patients with significant diarrhea 
despite optimal supportive care.
5.3 Thrombocytopenia
VONJO can cause worsening thrombocytopenia. VONJO dosing was reduced 
due to worsening thrombocytopenia in 2% of patients with preexisting 
moderate to severe thrombocytopenia (platelet count <100 x 109/L). VONJO 
dosing was reduced due to worsening thrombocytopenia in 2% of patients with 
preexisting severe thrombocytopenia (platelet count <50 x 109/L). Monitor 
platelet count prior to VONJO treatment and as clinically indicated during 
treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the 
last given dose once the toxicity has resolved. If toxicity recurs, hold VONJO. 
Restart VONJO at 50% of the last given dose once the toxicity has resolved.  

5.4 Prolonged QT Interval
VONJO can cause prolongation of the QTc interval. QTc prolongation of >500 msec 
was higher in VONJO-treated patients than in patients in the control arm (1.4% 
vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-
treated patients than in control arm patients (1.9% vs 1%). Adverse reactions of 
QTc prolongation were reported for 3.8% of VONJO-treated patients and 2% of 
control arm patients. No cases of torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of 
drugs with significant potential for QTc prolongation in combination with VONJO. 
Correct hypokalemia prior to and during VONJO treatment. Manage QTc 
prolongation using VONJO interruption and electrolyte management.
5.5 Major Adverse Cardiac Events (MACE)
Another Janus associated kinase (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 VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, 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.
5.6 Thrombosis
Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared 
to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients with symptoms of 
thrombosis should be promptly evaluated and treated appropriately.
5.7 Secondary Malignancies
Another JAK inhibitor has increased the risk of lymphoma and other 
malignancies, excluding non-melanoma skin cancer (NMSC), (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO 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 VONJO, particularly in patients with a known 
malignancy (other than a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past smokers.
5.8 Risk of Infection
Another JAK inhibitor has increased the risk of serious infections (compared to 
best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients 
treated with VONJO. Delay starting therapy with VONJO until active serious 
infections have resolved. Observe patients receiving VONJO for signs and 
symptoms of infection and manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines.
5.9 Interactions With CYP3A4 Inhibitors or Inducers
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers is 
contraindicated. Avoid concomitant use of VONJO with moderate CYP3A4 
inhibitors or inducers. 
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:  
 • Hemorrhage [see Warnings and Precautions (5.1)]
 • Diarrhea [see Warnings and Precautions (5.2)]
 • Thrombocytopenia [see Warnings and Precautions (5.3)]
 • Prolonged QT Interval [see Warnings and Precautions (5.4)]
 • Major Adverse Cardiac Events [see Warnings and Precautions (5.5)]
 • Thrombosis [see Warnings and Precautions (5.6)]
 • Secondary Malignancies [see Warnings and Precautions (5.7)]
 • Risk of Infection [see Warnings and Precautions (5.8)]
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.

6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of  
<50 x 109/L. The 400 mg once daily dose could not be established to be safe,  
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO  
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5   Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

Twice Daily) or BAT During Randomized Treatment in PERSIST-2

Adverse Reactions

VONJO (200 mg Twice Daily)
(N=106)

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

Diarrhea 48 4 15 0
Thrombocytopenia 34 32 23 18
Nausea 32 1 11 1
Anemia 24 22 15 14
Peripheral edema 20 1 15 0
Vomiting 19 0 5 1
Dizziness 15 1 5 0
Pyrexia 15 1 3 0
Epistaxis 12 5 13 1
Dyspnea 10 0 9 3
Pruritus 10 2 6 0
Upper respiratory tract infection 10 0 6 0
Cough 8 2 10 0

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers 
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) 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%-4% and 15%-20%, respectively.
Data
Animal Data
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or  
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.

a Grade by CTCAE Version 4.03.



6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of  
<50 x 109/L. The 400 mg once daily dose could not be established to be safe,  
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO  
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5   Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

Twice Daily) or BAT During Randomized Treatment in PERSIST-2

Adverse Reactions

VONJO (200 mg Twice Daily)
(N=106)

Best Available Therapy
(N=98)

All Gradesa 
%

Grade ≥3 
%

All Gradesa 
%

Grade ≥3 
%

Diarrhea 48 4 15 0
Thrombocytopenia 34 32 23 18
Nausea 32 1 11 1
Anemia 24 22 15 14
Peripheral edema 20 1 15 0
Vomiting 19 0 5 1
Dizziness 15 1 5 0
Pyrexia 15 1 3 0
Epistaxis 12 5 13 1
Dyspnea 10 0 9 3
Pruritus 10 2 6 0
Upper respiratory tract infection 10 0 6 0
Cough 8 2 10 0

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers 
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) 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%-4% and 15%-20%, respectively.
Data
Animal Data
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or  
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.

a Grade by CTCAE Version 4.03.



8 USE IN SPECIFIC POPULATIONS (cont.)
8.1 Pregnancy (cont.)
In a pre- and post-natal development study in mice, pregnant animals were 
dosed with pacritinib from implantation through lactation at 30, 100, or  
250 mg/kg/day. Maternal toxicity was noted at 250 mg/kg and associated  
with increased gestation length and dystocia, lowered mean birth weights  
and neonatal survival, and transiently delayed startle response, learning, and 
memory development at weaning.
8.2 Lactation
Risk Summary
There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not 
known whether VONJO is excreted in human milk. Because of the potential for 
serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with VONJO, and for  
2 weeks after the last dose.
8.3 Females and Males of Reproductive Potential
Infertility
Males
Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of VONJO did not include sufficient numbers of subjects aged 65 
and over to determine whether they respond differently from younger subjects.   
8.6 Hepatic Impairment
Administration of a single dose of VONJO 400 mg to subjects with hepatic 
impairment resulted in a decrease in the geometric mean AUC of pacritinib by 
8.5%, 36%, and 45% in subjects with mild [Child-Pugh A], moderate [Child-Pugh 
B], or severe hepatic impairment [Child-Pugh C], respectively, compared to 
subjects with normal hepatic function. Avoid use of VONJO in patients with 
moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
8.7 Renal Impairment
Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in Cmax and AUC of pacritinib 
in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use 
of VONJO in patients with eGFR <30 mL/min.
17 PATIENT COUNSELING INFORMATION
See FDA approved patient labeling (Patient Information).
Discuss the following with patient prior to and during treatment with VONJO:
Current therapy with another kinase inhibitor
Advise patients who are currently taking a kinase inhibitor that they must taper 
or discontinue their current kinase inhibitor therapy according to the package 
insert for that drug prior to starting VONJO.
Hemorrhage
Advise patients that VONJO can cause hemorrhage and instruct them to consult 
their healthcare provider right away if bleeding occurs. Advise patients about 
how to recognize bleeding and of the urgent need to report any unusual 
bleeding to their physician. Patients should urgently seek emergency medical 
attention for any bleeding that cannot be stopped.
Diarrhea
Advise patients that VONJO can cause diarrhea. Advise patients to stay hydrated 
while taking VONJO and to inform their physician if they experience diarrhea. 
Instruct patients to initiate antidiarrheal medications (eg, loperamide) if 
diarrhea occurs. Advise patients to urgently seek emergency medical attention 
if diarrhea becomes severe.
Thrombocytopenia
Advise patients that VONJO is associated with thrombocytopenia, and of the 
need to monitor complete blood counts before and during treatment.
Prolonged QT Interval
Advise patients to consult their healthcare provider immediately if they feel 
faint, lose consciousness, or have signs or symptoms suggestive of arrhythmia. 
Advise patients with a history of hypokalemia of the importance of monitoring 
their electrolytes.

Major Adverse Cardiac Events (MACE) 
Advise patients that events of MACE including myocardial infarction, stroke, and 
cardiovascular death, have been reported in clinical studies with another JAK 
inhibitor used to treat rheumatoid arthritis, a condition for which VONJO is not 
indicated. Advise patients, especially current or past smokers or patients with 
other cardiovascular risk factors, to be alert for the development of signs and 
symptoms of cardiovascular events.
Thrombosis
Advise patients that events of deep vein thrombosis (DVT) and pulmonary 
embolism (PE) have been reported in clinical studies with another JAK inhibitor 
used to treat rheumatoid arthritis, a condition for which VONJO is not indicated. 
Advise patients to tell their healthcare provider if they develop any signs or 
symptoms of a DVT or PE.
Secondary Malignancies
Advise patients, especially current or past smokers and patients with a known 
secondary malignancy (other than a successfully treated NMSC), that 
lymphoma and other malignancies (excluding NMSC) have been reported in 
clinical studies with another JAK inhibitor used to treat rheumatoid arthritis, a 
condition for which VONJO is not indicated.
Infections
Advise patients that treatment with another JAK inhibitor has increased the risk 
of serious infections in patients with myeloproliferative neoplasms and that 
serious bacterial, mycobacterial, fungal, and viral infections may occur in 
patients treated with VONJO. Inform patients of the signs and symptoms of 
infection and to report any such signs and symptoms promptly.
Nausea and Vomiting 
Advise patients that nausea and vomiting may occur during treatment with 
VONJO. Instruct them on how to manage nausea and vomiting and to immediately 
inform their healthcare provider if nausea/vomiting become severe.
Drug-Drug Interactions
Advise patients to inform their healthcare providers of all medications they are 
taking, including prescription and over-the-counter medications, vitamins, 
herbal products, and dietary supplements. 
Dosing
Advise patients to take VONJO twice a day, with or without food or drink, at 
similar times each day. Instruct patients to swallow the VONJO capsules whole 
and not to open, break, or chew the capsules. Instruct patients that if they miss 
a dose of VONJO, to skip the dose and take the next dose when it is due and 
return to the normal schedule. Warn patients not to take 2 doses to make up for 
the missed dose. Instruct patients to discontinue VONJO 7 days prior to any 
surgery or invasive procedures (such as cardiac catheterization, coronary 
stenting, or varicose vein ablation) due to the risk of bleeding and to only 
restart VONJO on the instruction of their healthcare provider. Patients should 
not change or stop taking VONJO without first consulting their physician.
Lactation
Advise patients to avoid breastfeeding while taking VONJO and for 2 weeks after 
the final dose. 
Additional information can be found at VONJO.com.
Manufactured and marketed by: 
CTI BioPharma Corp.
3101 Western Ave #800
Seattle, WA 98121
VONJO™ is a trademark of CTI BioPharma Corp. 
©2022 CTI BioPharma Corp. All rights reserved.
US-PAC-2100050 02/2022
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IN A PHASE 2 clinical trial, the use of 
maintenance cabozantinib (Cabometyx) 
following chemotherapy in patients with 

advanced urothelial carcinoma demonstrated 
tolerability but did not show a significant ben-
efit vs placebo.1 Findings from the random-
ized, double-blind phase 2 ATLANTIS clinical 
trial (ISRCTN25859465) were presented by 
first author Robert J. Jones, MA, PhD, MBChB, 
at the 2022 American Society of Clinical 
Oncology Annual Meeting in Chicago, Illinois.

The ATLANTIS trial included patients with 
advanced urothelial carcinoma who under-
went 4 to 8 cycles of first-line chemotherapy, 
during which time they were prescreened 
for tissue-based biomarkers. Patients with 
ongoing clinical benefit after chemotherapy 
were offered randomization into 1 of sev-
eral substudies based on biomarker status  
(FIGURE1). Patients with a DNA repair 
deficiency were randomized to rucaparib 
(Rubraca) vs placebo, patients who were 
androgen receptor biomarker positive were 
randomized to enzalutamide (Xtandi) vs pla-
cebo, and patients who were “all biomarkers 
negative” received cabozantinib or placebo.

Patients in the cabozantinib arm received 
40 mg once daily vs matching placebo. The 
primary end point was progression-free sur-
vival (PFS). Secondary end points included 
overall survival (OS), confirmed response 
rates, and safety and tolerability.

Recruitment was discontinued after  
61 patients were randomized due to a United 
Kingdom–wide recruitment hiatus beginning 
in March 2020 because of the COVID-19 pan-
demic, and due to the presentation of data in 
June 2020 supporting the use of avelumab  

TA B L E .  P R I M A RY  A N D  S E C O N DA RY  E N D  P O I N T S  F O R  AT L A N T I S  ( I S R C T N 2 5 8 5 9 4 6 5 ) 1

PROGRESSION-FREE SURVIVAL

CABOZANTINIB PLACEBO P-VALUE

PFS events 25 (83%) 26 (84%)

.35Median PFS, weeks 13.7 (80% CI, 12.1-23.3) 15.8 (80% CI, 11.3-23.6)

Hazard ratio 0.89 (80% CI, 0.61-1.3)

OVERALL SURVIVAL

CABOZANTINIB PLACEBO P-VALUE

OS events 17 (57%) 20 (65%)

.25Median OS, weeks 75.5 (80% CI, 43.4-117.6) 82.9 (80% CI, 58.0-117.1)

Hazard ratio 0.80 (80% CI, 0.52-1.30)

OS, overall survival; PFS, progression-free survival.

F I G U R E .  T H E  AT L A N T I S  T R I A L  ( I S R C T N 2 5 8 5 9 4 6 5 )  P L AT F O R M 1

1L, f irst l ine; AR, androgen receptor ; CR, complete response; DRD, DNA repair def iciency; PD, progressive disease;  
PR, par tial response; SD, stable disease.
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Maintenance Cabozantinib  
Fails to Show Significant Benefit  
in Advanced Urothelial Carcinoma
B y  B e n j a m i n  S a y l o r



(Bavencio) in the maintenance setting.2 The 
trial’s power was subsequently revised to 
72.3% from an original value of 90%.

Jones reported a median PFS of 13.7 weeks 
(80% CI, 12.1-23.3) with cabozantinib vs  
15.8 weeks (80% CI, 11.3-23.6) with placebo. 
The HR was 0.89 in favor of cabozantinib (80% 
CI, 0.61-1.30; 1-sided P = .35; TABLE1). Median 
OS was 75.5 weeks (80% CI, 43.4-117.6) with 
cabozantinib vs 82.9 weeks (80% CI, 58.0-117.1) 
with placebo. The HR was 0.80 in favor of 
cabozantinib (80% CI, 0.52-1.30; 1-sided P = .25).

Median duration of treatment was  
13 cycles for cabozantinib vs 10 cycles for 
placebo. Overall response rate was 3.3% for 
cabozantinib vs 6.5% for placebo. Regarding 
safety, adverse events seen more commonly 
in patients receiving cabozantinib vs placebo 
included fatigue (56.7% vs 32.2%, respec-
tively; P = .02), hypertension (43.3% vs 12.9%, 
respectively; P = .01), nausea (30% vs 19.4%, 
respectively; P = .36), and diarrhea (40.0% vs 
6.5%, respectively; P < .01).

“Notably, 43% of patients receiving 
cabozantinib had to reduce the dose from 40 to 
20 mg, although there were no treatment 
discontinuations due to toxicity,” said Jones, 
who is a professor of clinical cancer research 
at the University of Glasgow Institute of Can-
cer Sciences in Scotland.

In his concluding remarks, Jones said, 
Though underpowered, this study does not 
support further investigation of cabozan-
tinib alone as a maintenance therapy after 
platinum-based chemotherapy in unselected 
patients with advanced urothelial cancer.”

Jones added that negative patient selection 
for DNA repair deficiency and androgen 
receptor biomarkers may have biased inter-
pretation of the findings. “Future trials 
should consider combining novel agents with 
maintenance immunotherapy,” Jones said. TT
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Enzalutamide Demonstrates 
Long-Term Overall Survival  
in mHSPC
B y  D y l a n n  C o h n - E m e r y

AFTER MORE THAN 5 years of 
follow-up, enzalutamide (Xtandi) 
showed continued overall survival 

(OS) benefit in patients with metastatic hor-
mone-sensitive prostate cancer (mHSPC), 
according to updated survival data presented 
at the 2022 American Society of Clinical 
Oncology (ASCO) Annual Meeting.1

In the 3-year update of the ENZAMET trial 
(NCT02446405)—an international, coopera-
tive group, phase 3 study comparing enzalut-
amide with the standard of care as first-line 
therapy in mHSPC—patients with low-volume 
disease and M1 high-volume disease had more 
benefit than other groups in the study in addi-
tion to the benefit seen in the overall cohort.

“ENZAMET adds to the body of knowledge 
from several other pivotal trials and now 
informs best practices for mHSPC,” Ian 
Davis, MBBS, PhD, FRACP, FAChPM, profes-
sor of medicine at the Eastern Health Clinical 
School at Monash University in Melbourne, 
Australia, said in his presentation.

Previously, patients with low-volume 
mHSPC performed better than those with 
high-volume disease when testosterone sup-
pression (TS) alone was used, and the same 
was true in patients with metachronous meta-
static disease over synchronous disease. How-
ever, combination treatments have proven 
more beneficial than TS alone in varying 
prognostic groups.

Patients in the ENZAMET trial (N = 1125) 
were randomized 1:1 to arm A, the control 
arm, consisting of TS plus a standard nonste-
roidal antiandrogen ([NSAA]; bicalutamide, 
nilutamide, or flutamide), or enzalutamide 
at 160 mg/d plus TS in arm B, the experi-
mental arm. Both arms were evaluated every  
12 weeks until progression. Stratification 
factors included high vs low volume of metas-
tases and use of planned early docetaxel.

At the time of ENZAMET’s interim analy-
sis, the primary end point of OS was met in 
the combined overall cohort (HR, 0.67; 95% 
CI, 0.52-0.86; P = .002).2 There was improve-
ment favoring the triplet of enzalutamide, 
TS, and docetaxel for prostate-specific anti-
gen (PSA) progression-free survival (PFS) 
and clinical PFS, which were secondary end 
points. The clinical benefit outweighed the 
additional toxicity seen with the addition of 
enzalutamide, according to patient-reported 
outcomes. “It was clear that longer follow-up 
would be required, including, where possi-
ble, investigation of differential effects in 
various prognostic subgroups,” Davis said.

After a median follow-up of 68 months, 
the preplanned analysis point of 470 events 
was met (n = 476).1 Investigators assessed the 
effect of enzalutamide based on prognostic 
grouping and the use of docetaxel. The pres-
ence or absence of M1 disease at initial diag-
nosis and whether patients had high-volume 
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disease upon study entry were the 2 binary 
factors for prognosis for the updated data.

The median OS in the combined cohort 
was not reached (NR) with enzalutamide vs  
73.2 months (95% CI, 64.7-NR) in the control 
arm (HR, 0.70; 95% CI, 0.58-0.84; P < .0001). 
The 5-year survival rate was 67% compared 
with 57% in arm B and arm A, respectively.

“OS is influenced by access to and use of 
subsequent therapy, as well as the study 
intervention,” Davis explained. “The major 
difference between the treatment groups for 
subsequent therapies was the much higher 
use of enzalutamide or abiraterone [Zytiga] 
beyond progression in the control group. At 
the time of the analysis, 76% of those who pro-
gressed in the control group were treated with 
enzalutamide or abiraterone after progression 
compared [with] 26% in the enzalutamide 
group. The survival benefits for enzalutamide 
were not due to lack of access to effective ther-
apies in the control group.”

In the enzalutamide arm, there was 
a median of 57.8 months of treatment 
for those who remained on treatment vs  
22.6 months on the NSAA arm. Approximately 
48% of patients remained on enzalutamide in 
the experimental arm at 5 years vs 23% of 
the control arm.

When reviewing these data, other key con-
siderations included that this trial was repre-
sentative of multiple subgroups of patients, 
including synchronous and metachronous 
disease, high-volume and low-volume disease, 
and those who did or did not receive docetaxel. 
The use of docetaxel for study patients was 
dependent on investigator discretion and 
assessment of “chemofitness” or predicted 
benefit. Concurrent docetaxel was planned 
for up to 6 cycles in 45% of patients, and  
108 patients were given 1 cycle of docetaxel 
and 62 received 2 cycles before randomization.

The OS outcomes by subgroup and other 
secondary end points were evaluated as 
exploratory analysis and not formal compar-
isons due to limited numbers and potential 
confounders, according to Davis. There 
were 503 patients who received docetaxel,  
602 with high-volume disease, and 683 with 
synchronous M1 disease. “The message is 
that no major differences in the effect of 
enzalutamide were detectable according to 
baseline characteristics,” Davis stated.

The addition of enzalutamide improved 
OS for those who received docetaxel, though 
those who were given early docetaxel did not 
have as much benefit. Additionally, those who 
had low-volume mHSPC may have had greater 
relative benefit over those with high-volume 

disease, even though both groups benefited. 
Of note, 71% of patients with high-volume dis-
ease also received docetaxel compared with 
37% in those with low-volume disease.

There were no significant differences in 
the percentage of patients alive at 5 years for 
those receiving enzalutamide when looking at 
baseline characteristics of volume of disease, 
M1 timing, and docetaxel use. Patients who 
received concurrent docetaxel who had high 
volume of disease had a 54% 5-year OS rate with 
enzalutamide and 51% with NSAA, and those 
with low volume had a 78% and 67% 5-year OS 
rate, respectively. The 5-year OS rates were 
81% and 66% for those with low-volume mHSPC 
who did not receive docetaxel with enzalut-
amide and NSAA treatment, respectively, and 
57% and 47% for those with high volume.

NSAA alone had the worst outcomes in the 
synchronous and metachronous subgroups, 
regardless of high-volume or low-volume dis-
ease. Enzalutamide and enzalutamide plus 
docetaxel had similar results, although treat-
ment with concurrent docetaxel most likely 
has poorer prognosis, according to Davis.

Many patients have not had PSA progression 
and continued in the experimental arm beyond 
the initial analysis. Enzalutamide added ben-
efit for PSA PFS in all subgroups evaluated.

“This planned analysis after 476 events 
with a median follow-up of 68 months con-
firms the benefits of enzalutamide when 
added to best-practice standard of care,” 
Davis said. The ENZAMET study’s strengths 
were the active control arm, concurrent use 
of docetaxel, the mix of prognostic groups, 
and the primary end point of OS. Limitations 
included that the use of docetaxel was not 
randomized and the trial was not powered 
for formal analysis of the subgroups.

The long-term follow-up confirms the OS 
benefit of enzalutamide in patients with 
mHSPC, especially for those with low-volume 
disease. Across the subgroups, there were no 
significant differences found with enzalut-
amide; however, the exploratory analyses 
suggested additional benefit with the triplet.

“The exploratory analyses raised the hypoth-
esis that the greatest benefit of this triplet ther-
apy with TS plus enzalutamide plus docetaxel 
may be limited to those with the poorest prog-
nosis disease, particularly synchronous and 
high-volume metastatic disease. Enzalutamide 
should be considered in all patients with meta-
static disease and especially in those for whom 
docetaxel is considered unsuitable or unlikely 
to be beneficial,” Davis concluded. TT 

REFERENCES AVAILABLE AT TARGETEDONC.COM/LINK/1808

 TARGETED ONCOLOGY TM VIDEO

Pal Discusses COSMIC-021 
Design in Advanced Urothelial 
Carcinoma

Sumanta K. Pal, MD, FASCO, a professor 
in the Department of Medical Oncology & 
Therapeutics Research and codirector of 
the kidney cancer program at City of Hope 
Comprehensive Cancer Center, discusses the 
methods and design of the COSMIC-021 study 
(NCT03170960). 

In his presentation at the 2022 American 
Society of Clinical Oncology Annual 
Meeting, Pal focused on cohorts 3, 4, and 
5 in the multicenter, open-label, phase 
1b study. Investigators are assessing the 
safety, tolerability, preliminary efficacy, and 
pharmacokinetics of the combination of 
cabozantinib (Cabometyx) and atezolizumab 
(Tecentriq) across multiple tumor types, 
including advanced urothelial carcinoma.

Patients in the 3 cohorts had inoperable 
locally advanced/metastatic urothelial 
carcinoma, transitional cell histology, and an 
ECOG performance status of 0 or 1. 

View more at targetedonc.com/
link/1803
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Investigators Find 100% Success Rate 
With Dostarlimab  
in Patients With Rectal Cancer 
B y  W i l l  P i z i i

IN A LATE-BREAKING abstract pre-
sentation at the 2022 American Society 
for Clinical Oncology Annual Meeting, 

Andrea Cercek, MD, of Memorial Sloan Ket-
tering Cancer Center in New York, New York, 
presented the findings of a clinical trial in 
which single-agent dostarlimab (Jemperli) 
was administered with curative intent in 
patients with mismatch repair deficient 
(dMMR), locally advanced rectal cancer as 
the first 14 consecutive patients on treat-
ment experienced clinical complete response 
(cCR) and are now off treatment.1 Findings 
were simultaneously published in the New 
England Journal of Medicine.2

This phase 2 clinical study (NCT04165772) 
has a target enrollment of 30 patients. The trial 
enrolled 18 patients with stage II and stage 
III dMMR rectal cancer. Investigators admin-
istered dostarlimab in 500-mg doses every  
3 weeks for 6 months. The study has a Simon’s 
2-stage minimax design. After 6 months, 
patients would undergo radiologic and endo-
scopic review. Those who experienced cCR 
would receive a nonoperative follow-up every 
4 months, and those who had residual disease 
would undergo chemoradiation therapy. After 
patients received chemoradiation therapy, they 
would be evaluated again and any patients 
with residual disease would undergo surgery. 

The primary end points of the study are 
overall response rate (ORR) with or without 
chemoradiation and cCR at 12 months with or 

without chemoradiation. The secondary end 
points are safety and tolerability. This study 
defined their null hypothesis as an ORR of 
less than 25%. Rejection of the null hypoth-
esis would require responses from at least 
11 patients. The investigators hypothesized 
the PD-1 blockade may be able to replace che-
motherapy, replace both chemotherapy and 
radiation therapy, or replace chemotherapy, 
radiation therapy, and surgery altogether. 

As of now, no patient has needed chemora-
diation and no one has undergone surgery. 
Of the 14 patients who achieved cCRs,  
12 patients did so in 6 months and 2 achieved 
cCRs in 3 months. Median follow-up was  
6.8 months (range, 0.7-23.8). 

Four of the 18 patients remain on therapy. 
One of these 4 patients achieved a cCR at  
3 months and remains on therapy, whereas 
the remaining 3 patients on treatment have 
all had a response. 

Twelve of the 18 patients were female, and 
the median age was 54 years (range, 26-78). 
Cercek noted, “The majority of these patients 
had big, bulky tumors. Ninety-four percent 
were node positive. The standard of care 
for these patients would have very likely 
required all 3 modalities: chemotherapy, 
radiation, and therapy.” The mean tumor 
mutational burden for these patients was  
67 mut/MB (range, 36-106). Four patients 
(22%) had tumor stage T1/2, and 14 patients 
(78%) had tumor T3 or T4.

Any grade adverse events (AEs) occurred 
in 75% of patients (95% CI, 48%-92%). The 
most common grade 1 or 2 AEs included rash 
or dermatitis (31%), pruritus (25%), fatigue 
(25%), and nausea (19%). One patient (6%) 
reported thyroid-function abnormalities. 
Investigators did not observe any grade 3 or 
4 adverse events. Also, no disease recurrence 
was observed during the follow-up period.2

dMMR rectal cancer is found in 5% to 10% 
of rectal cancer patients and is relatively 
resistant to chemotherapy. Checkpoint 
blockades are very effective against dMMR 
cancers with CR rates typically around 10%.

Longer follow-up will be required to test 
the durability of dostarlimab; however, 
these results support the framework for 
immune-ablative therapies. This treatment 
has the potential to be translated quickly 
to areas of the world where access to che-
motherapy, radiation therapy, and required 
surgery are limited. TT

R E F E R E N C E S
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the 2022 American Society of Clinical Oncology 
(ASCO) Annual Meeting.1 

At a median follow-up of 61 months, results 
showed an improvement in overall survival (OS) 
in the panitumumab arm of the trial compared 
with the bevacizumab arm in both the left-sided 
primary tumor and overall mCRC populations.

“Panitumumab and the modified FOLFOX6 
[regimen] demonstrated longer survival [than] 
ever reported in the first-line metastatic colorectal 
cancer phase 3 studies,” Takayuki Yoshino, MD, 
PhD, chief of the Department of Gastrointestinal 
Oncology and deputy director of the National 
Cancer Center Hospital East in Chiba, Japan, said 
during the ASCO press briefing.

Retrospective data pooled from 6 randomized 
trials (CRYSTAL, FIRE-3, CALGB 80405, PRIME, 
PEAK, and 20050181) have suggested that patients 
with RAS wild-type mCRC who have primary 
left-sided disease (descending colon, sigmoid 
colon, rectosigmoid, and rectum) benefit more from 
anti-EGFR therapy in combination with chemother-
apy than anti-VEGF therapy plus chemotherapy.2

“PARADIGM is the first prospective study to test 
the superiority of panitumumab over bevacizumab 
plus standard chemotherapy in patients with RAS 
wild-type [mCRC],” Yoshino explained.

Panitumumab was the first fully human EGFR-di-
rected monoclonal antibody approved by the FDA 
for the treatment of patients with mCRC. It was 
approved in September 2006. The FDA also approved 
an indication for panitumumab in June 2017 as 
treatment for patients with RAS wild-type mCRC.3  

PARADIGM was a randomized, open-label, multi-
center phase 3 study that enrolled 823 patients aged 
20 to 79 years with RAS wild-type mCRC who had 
unresectable disease and no prior chemotherapy. 
Patients were also required to have an ECOG per-
formance status of 0 or 1, at least 1 evaluable lesion, 
adequate organ function, and a life expectancy of 

at least 3 months. They were randomly assigned 
1:1 to receive either panitumumab and mFOLFOX6 
(modified fluorouracil, leucovorin, and oxaliplatin) 
or bevacizumab and mFOLFOX6.1

More than half of the patients in each arm were 
65 years or older, approximately two-thirds were 
male, and about 80% had an ECOG performance 
status of 0 or 1. Additionally, most patients had at 
least 2 metastatic organs, including the liver, and 
had prior primary tumor resection.

Approximately three-fourths of patients in 
each arm had primary left-sided mCRC, 312 in 
the panitumumab arm (78%) and 292 in the beva-
cizumab arm (72.8%).  

The primary end point was OS in the left-sided 
mCRC population, and if OS benefit was significant 
in this group, it would also be analyzed in the over-
all population of both left-sided and right-sided 
mCRC. Secondary end points included progres-
sion-free survival (PFS), response rate, duration 
of response (DOR), curative (R0) resection rate in 
both the left-sided and overall populations, as well 
as safety in all treated patients. Exploratory end 
points included early tumor shrinkage, depth of 
response, and disease control rate.

In the left-sided population, the median OS in 
patients receiving panitumumab and mFOLFOX6 
was 37.9 months (95.798% CI, 34.1-42.6) compared 
with 34.3 months (95.798% CI, 30.9-40.3) in the 
bevacizumab and mFOLFOX6 arm (stratified HR, 
0.82; 95.798% CI, 0.68-0.99; P = .031). Because the P 
value was less than the prespecified .04202, it was 
considered significant. At 5 years, the OS rate was 
32% with panitumumab and chemotherapy vs 21% 
with bevacizumab and chemotherapy (TABLE 1). 

According to Yoshino, these results established 
a standard first-line combination regimen for 
patients with RAS wild-type, left-sided mCRC.

Among 802 evaluable patients in the overall 
trial, the median OS was 36.2 months (95% CI, 
32.0-39.0) with panitumumab and chemotherapy 
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INDICATION
NUBEQA® (darolutamide) is an androgen receptor inhibitor indicated for the treatment of patients with non-metastatic castration-resistant prostate cancer.

IMPORTANT SAFETY INFORMATION
Embryo-Fetal Toxicity: Safety and efficacy of NUBEQA have not been established in females. NUBEQA can cause fetal harm and loss of pregnancy. Advise 
males with female partners of reproductive potential to use effective contraception during treatment with NUBEQA and for 1 week after the last dose. 

Adverse Reactions
Serious adverse reactions occurred in 25% of patients receiving NUBEQA and in 20% of patients receiving placebo. Serious adverse reactions in 
≥1 % of patients who received NUBEQA were urinary retention, pneumonia, and hematuria. Overall, 3.9% of patients receiving NUBEQA and 3.2% 
of patients receiving placebo died from adverse reactions, which included death (0.4%), cardiac failure (0.3%), cardiac arrest (0.2%), general physical health 
deterioration (0.2%), and pulmonary embolism (0.2%) for NUBEQA.

Adverse reactions occurring more frequently in the NUBEQA arm (≥2% over placebo) were fatigue (16% vs 11%), pain in extremity (6% vs 3%) and rash (3% 
vs 1%). 

Clinically significant adverse reactions occurring in ≥2% of patients treated with NUBEQA included ischemic heart disease (4.0% vs 3.4% on placebo) and heart 
failure (2.1% vs 0.9% on placebo).

Drug Interactions
Effect of Other Drugs on NUBEQA – Combined P-gp and strong or moderate CYP3A4 inducers decrease NUBEQA exposure, which may decrease NUBEQA 
activity. Avoid concomitant use.

Combined P-gp and strong CYP3A4 inhibitors increase NUBEQA exposure, which may increase the risk of NUBEQA adverse reactions. Monitor more 
frequently and modify NUBEQA dose as needed.

Drug Interactions (cont’d)
Effects of NUBEQA on Other Drugs – NUBEQA inhibits breast cancer resistance protein (BCRP) transporter. Concomitant use increases exposure (AUC) and 
maximal concentration of BCRP substrates, which may increase the risk of BCRP substrate-related toxicities. Avoid concomitant use where possible. 
If used together, monitor more frequently for adverse reactions, and consider dose reduction of the BCRP substrate.

NUBEQA inhibits OATP1B1 and OATP1B3 transporters. Concomitant use may increase plasma concentrations of OATP1B1 or OATP1B3 substrates. Monitor more frequently 
for adverse reactions and consider dose reduction of these substrates.

Review the prescribing information of drugs that are BCRP, OATP1B1, and OATP1B3 substrates when used concomitantly with NUBEQA.

Please see the following page for the brief summary of Prescribing Information.

Metastasis-free survival (MFS) was the primary endpoint, and overall survival (OS) was a key secondary endpoint.1

* Time to pain progression was defi ned as at least a 2-point worsening from baseline of pain score on BPI-SF (a validated health-related quality-of-life 
instrument) or initiation of opioids and reported in 28% of all patients on study.

Study design
The effi cacy and safety of NUBEQA were assessed in a randomized, double-blind, placebo-controlled phase III study (ARAMIS) in nmCRPC 
patients on ADT with a PSA doubling time ≤10 months. 1509 patients were randomized 2:1 to 600 mg NUBEQA twice daily (n=955) or placebo 
(n=554). MFS was defi ned as time from randomization to time of fi rst evidence of BICR-confi rmed distant metastasis or death from any cause ≤33 
weeks after the last evaluable scan, whichever occurred fi rst. Treatment continued until radiographic disease progression, 
as assessed by CT, MRI, 99mTc bone scan by BICR, unacceptable toxicity, or withdrawal.1,2

ADT=androgen deprivation therapy; HR=hazard ratio; CI=confi dence interval; BPI-SF=Brief Pain Inventory Short Form; PSA=prostate-specifi c antigen; 
BICR=blinded independent central review; CT=computed tomography; MRI=magnetic resonance imaging.

PROVIDED THE RELIEF OF AN EXTRA 
15 MONTHS WITHOUT PAIN PROGRESSION1,3*

40.3 months vs 25.4 months for ADT alone
Secondary endpoint: HR: 0.65; 95% CI: 0.53-0.79; P<0.0001.

POSTPONED CYTOTOXIC CHEMOTHERAPY—
MORE TIME WITHOUT CHEMO1,3

42% risk reduction in time to chemo vs ADT alone
Secondary endpoint: HR: 0.58; 95% CI: 0.44-0.76; P<0.0001. Medians not estimable.

MEN LIVED 2X LONGER 
WITHOUT CANCER SPREADING1,2

40.4 months vs 18.4 months for ADT alone
HR: 0.41; 95% CI: 0.34-0.50; P<0.0001 (intent-to-treat).

REDUCED RISK OF DEATH
BY NEARLY A THIRD1,3

31% reduction in the risk of death vs ADT alone
Secondary endpoint: HR: 0.69; 95% CI: 0.53-0.88; P=0.003. Medians not estimable.

For your patient with non-metastatic castration-resistant prostate cancer (nmCRPC)

HELP HIM LIVE FOR WHAT HE LOVES

CHOOSE NUBEQA® 1st FOR EXTENDED SURVIVAL.1-3  NUBEQAHCP.COM
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vs 31.3 months (95% CI, 29.3-34.1) with  
bevacizumab and chemotherapy (stratified 
HR, 0.84; 95% CI, 0.72-0.98; P = .030). The P 
value was less than the prespecified .05, so 
it was considered significant. The OS rate at 
5 years was 29% in the panitumumab arm 
compared with 20% in the bevacizumab arm. 

The majority of subgroups analyzed favored 
panitumumab, except for female patients (HR, 
1.00; 95% CI, 0.71-1.40) and patients who did not 
undergo primary tumor resection (HR, 1.02; 
95% CI, 0.76-1.37). In the right-sided primary 
tumor population, the median OS was 20.2 
months (95% CI, 15.2-32.0) with panitumumab 
vs 23.2 months (95% CI, 18.5-29.1) with bevaci-
zumab (stratified HR, 1.09; 95% CI, 0.79-1.51).

Median PFS in the left-sided population 
was 13.7 months (95% CI, 12.7-15.3) with 
panitumumab and mFOLFOX6 compared with  
13.2 months (95% CI, 11.4-14.5) with bevacizumab 
and mFOLFOX6 (stratified HR, 0.98; 95% CI, 
0.82-1.17). In the overall population, the median 
PFS was 12.9 months (95% CI, 11.3-13.6) and 
12.0 months (95% CI, 11.3-13.5) in the panitu-
mumab and bevacizumab arms, respectively 
(stratified HR, 1.01; 95% CI, 0.87-1.18).

The response rate in the panitumumab arm 
was 80.2% (95% CI, 75.3%-84.5%) compared 
with 68.6% (95% CI, 62.9%-74.0%) in the beva-
cizumab arm in the left-sided primary tumor 
population. The response rates were 74.9% 
(95% CI, 70.3%-79.1%) and 67.3% (95% CI, 62.4%-
71.9%) with panitumumab and chemotherapy 
vs bevacizumab and chemotherapy, respec-
tively, in the overall population.

Disease control rates in the left-sided 
population were 97.4% and 96.5% in the 
panitumumab and bevacizumab arms, 

respectively, and 94.9% and 95.5% in the 
overall population. 

The R0 resection rate was 18.3% in the 
panitumumab and chemotherapy arm in the 
left-sided population vs 11.6% in the bevaci-
zumab and chemotherapy arm. In the overall 
population, the curative resection rates were 
16.5% and 10.9% in the panitumumab and bev-
acizumab arms, respectively.

Median DOR in the panitumumab arm was 
13.1 months (95% CI, 11.1-14.8) compared 
with 11.2 months (95% CI, 9.6-13.1) in the 
bevacizumab arm in the left-sided primary 
tumor population. The median DOR was  
11.9 months (95% CI, 10.5-13.4) and 10.7 months 
(95% CI, 9.5-12.2) with panitumumab and che-
motherapy vs bevacizumab and chemotherapy, 
respectively, in the overall population.

A total of 811 patients were included in the 
safety analysis set, and adverse events (AEs) 
were reported in 99.5% of the panitumumab and 
mFOLFOX6 arm compared with 98.0% in the 
bevacizumab and mFOLFOX6 arm. Grade 3 or 
higher AEs were reported in 71.8% of patients in 
the panitumumab arm vs 64.9% in the bevaci-
zumab arm, and serious AEs were observed in 
17.8% and 10.8%, respectively. AEs led to discon-
tinuation in 23.8% of patients in the investiga-
tional arm and 18.4% of the control arm. Yoshino 
noted that no new safety signals were observed.

In the panitumumab and mFOLFOX6 arm, 
the most common AEs were acnelike der-
matitis, peripheral sensory neuropathy, and 
stomatitis. Frequent grade 3 or higher AEs 
in the investigational arm were decreased 
neutrophil count, acnelike dermatitis, paron-
ychia, and peripheral sensory neuropathy.

More patients in the bevacizumab and 

chemotherapy arm went on to subsequent 
therapies than patient in the panitumumab 
and chemotherapy arm (TABLE 2).

“For our patients with surgically unresect-
able disease, the expected 5-year survival is 
still only at 15%. It’s only changed about 6% over 
the past 20 years. This is one of the longest OS 
that have been reported—and the median fol-
low-up is at 61 months,” Cathy Eng, MD, FACP, 
FASCO, an ASCO expert in gastrointestinal can-
cers, said during the press briefing. Eng is the 
David H. Johnson Chair in Surgical and Medical 
Oncology, coleader of the Gastrointestinal Can-
cer Research Program, professor of medicine 
(hematology and oncology), codirector of gastro-
intestinal oncology, and director of the Young 
Adult Cancers Initiative at Vanderbilt-Ingram 
Cancer Center. “Granted, this is specifically for 
the left side, but it’s been an area of controversy, 
especially  in the United States because we have 
not necessarily had a prospective trial. 

“We have looked at several of our other 
trials that were not specifically powered for 
the left-sided tumors. So, this adds quite a 
bit to the literature, and I think we’re quite 
excited about the possibilities of increasing 
the survival of our stage IV patients.”

Yoshino also noted that a multiomics 
analysis (NCT02394834) is ongoing, study-
ing plasma and tumor tissue samples from 
patients from the PARADIGM trial collected 
both before and after treatment to assess for 
potential biomarkers through DNA targeted 
sequencing, RNA targeted sequencing, immu-
nohistochemistry, and multiplex immunofluo-
rescence with artificial intelligence.  TT 
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TA B L E  1 .  OV E R A L L  S U R V I VA L  R AT E S  I N  P R I M A RY  E VA LUAT I O N S 1

LEFT-SIDED POPULATION OVERALL POPULATION

PANITUMUMAB + MFOLFOX6 
(N = 312)

BEVACIZUMAB + MFOLFOX6 
(N = 292)

PANITUMUMAB + MFOLFOX6 
(N = 312)

PANITUMUMAB + MFOLFOX6 
(N = 312)

Median OS 37.9 months 34.3 months 36.2 months 31.3 months

36-month rate 53% 47% 50% 42%

48-month rate 42% 33% 38% 30%

60-month rate 32% 21% 29% 20%

mFOLFOX6, modified fluorouracil, leucovorin, and oxaliplatin; OS, overall survival.

TA B L E  2 .  S U B S E Q U E N T  SYS T E M I C  T R E AT M E N T S 1

LEFT-SIDED POPULATION OVERALL POPULATION

PANITUMUMAB + MFOLFOX6 BEVACIZUMAB + MFOLFOX6 PANITUMUMAB + MFOLFOX6 BEVACIZUMAB + MFOLFOX6

Second-line therapy 253 (81.1%) 241 (82.5%) 321 (80.3%) 329 (81.8%)

Third-line therapy 195 (62.5%) 190 (65.1%) 242 (60.5%) 261 (64.9%)

Fourth-line therapy 130 (41.7%) 139 (47.6%) 160 (40.0%) 185 (46.0%)

mFOLFOX6, modified fluorouracil, leucovorin, and oxaliplatin.
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Disease Control Achieved With 
CLDN18.2-Directed CAR T-Cell Therapy 
in Gastrointestinal Cancers
B y  S i l a s  I n m a n
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A MAJORITY OF HEAVILY pre-
treated patients with Claudin18.2 
(CLDN18.2)-positive advanced gas-

tric and pancreatic adenocarcinoma demon-
strated a response or stable disease when 
treated with the CLDN18.2-specific chime-
ric antigen receptor (CAR) T-cell therapy, 
CT041, according to findings from a phase 
1b study (NCT04404595) presented at the 
2022 American Society of Clinical Oncology 
(ASCO) Annual Meeting.1

In the single-arm study, the objective 
response rate (ORR) with CT041 was 33% 
across efficacy evaluable patients enrolled in 
the study (n = 12), which included 1 complete 
response in a patient with metastatic gas-
tric cancer. When including stable disease, 
disease control was observed in two-thirds 
of patients. There were no dose-limiting 
toxicities observed and no cases of grade 3 
or greater cytokine release syndrome (CRS), 
immune effector cell–associated neurotoxic-
ity syndrome, gastrointestinal bleeding, or 
acute gastric mucosal injury.

“Even in patients who have been through 
4 or more lines of chemotherapy, CLDN18.2 
CAR T cells produced dramatic and even 
complete responses,” said lead author Greg-
ory P. Botta, MD, PhD, medical oncologist 
and associate professor of medicine at the 
Moores Cancer Center at UC San Diego 
Health. “Importantly, many responses were 
durable for months, allowing patients to 
improve performance status and quality of 

life. These early responses provide a signal 
to move into larger prospective trials of 
CT041 CAR T-cell therapy in solid tumors 
expressing CLDN18.2.”

Findings from the study, which was con-
ducted in the United States, align with results 
from a phase 1b/2 study (NCT04581473) 
completed in China of CT041 in patients 
with gastric and gastroesophageal junction 
adenocarcinoma. Updated findings from 
this study were also presented at the 2022 
ASCO Annual Meeting, showing an ORR of 
57.1% (95% CI, 28.9%-82.3%) in 13 evaluable 
patients. This included all partial responses. 
When including stable disease, the disease 
control rate (DCR) was 78.6% (95% CI, 49.2%-
95.3%). The median progression-free survival 
(PFS) was 5.6 months (95% CI, 1.9-7.4) and 
the median overall survival was 10.8 months 
(95% CI, 5.1–not estimable).2

CLDN18.2 is highly expressed in the 
gastric mucosa and intestinal epithelium 
and has been found to be highly expressed 
across a variety of cancers, especially those 
in the gastrointestinal tract. This high level 
of expression in malignant cells indicates 
it as an ideal candidate for targeted thera-
pies.3 CT041 consists of an anti-CLDN18.2 
single-chain variable fragment with a CD28 
costimulatory domain and a CD3ζ-signaling 
domain, which are linked with a CD8α hinge 
region and CD28 transmembrane region.

In the phase 1b study,1 14 patients were 
enrolled at 6 centers across the United 

States: 5 patients with gastric cancer and 
9 with pancreatic adenocarcinoma. All 
patients were positive for CLDN18.2 expres-
sion. Patients had received a median of  
3 prior lines of therapy (range, 1-5) before 
entering the study.

“Diffuse signet-ring gastric adenocarcinoma 
and pancreatic ductal adenocarcinoma 
have few effective options for treatment 
aside from traditional chemotherapy,” 
Botta said. “Unfortunately, chemotherapy 
responses and [adverse] effects restrict pro-
longed treatment.”

Once enrolled, patients underwent leu-
kapheresis for cell therapy manufacturing. 
Prior to CT041 CAR T-cell infusion, a condi-
tioning regimen of fludarabine, cyclophos-
phamide, and nab-paclitaxel (Abraxane) 
was administered. Three dose levels (DL) of 
CT041 were analyzed in the study: DL1 was 
2.5 to 3.0 × 108 cells (n = 6), DL2 was 3.75 to 4.0 
× 108 cells (n = 6), and DL3 was 6.0 × 108 cells 
(n = 2). At the time of the assessment, efficacy 
data were available only for DL1 and DL2.

In the DL1 group, 1 of 6 patients experi-
enced a response (16.7%), with 2 additional 
patients having stable disease, for a DCR 
of 50%. A higher response rate was seen in 
the DL2 group, with 2 of 6 patients having a 
response (33.3%) and 3 experiencing stable 
disease, for a DCR of 83.3%. Across all patients 
who experienced stable disease (n = 5), 80% 
had some level of tumor shrinkage that did 
not meet criteria for a partial response (30%).

86 Targeted Therapies in Oncology | Vol. 11 No. 9 
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was 60% and there was 1 patient with stable 
disease (DCR, 80%). In those with pancreatic 
cancer (n = 7), there were no responses and 
4 cases of stable disease (57.1%)—all demon-
strating some level of tumor shrinkage. 
The median duration of response and PFS 
were not yet met.

Low-grade CRS was observed in 93% of 
patients following CT041 infusion, with 11 
patients (79%) having a grade 1 event and  
2 patients (14%) having a grade 2 event. The 
median time to onset of CRS was 2 days 
(range, 1-3) and only 2 patients required 
intervention with tocilizumab for grade 
2 CRS. The median duration of CRS was  
2 days (range, 1-8).

“Solid tumors, including gastric cancer, 
are of high incidence globally. As treatment 
options for gastric cancer are still limited, 
there is a strong need for more innovative ther-
apies,” Raffaele Baffa, MD, PhD, chief medical 
officer of CARsgen Therapeutics Holdings 
Limited, the company developing CT041, said 
in a statement.4 “The updated clinical data of 
CT041 at ASCO 2022 are very encouraging 
in pretreated [patients with gastric/gastro-
esophageal junction cancer], demonstrating 
significant efficacy and excellent tolerability, 
including the impressive ORR of 60% and a 
case of [complete response]. We look forward 
to the continuing development of CT041, and 
we believe it can help more patients.”

The phase 1b study is continuing to enroll 
participants in the dose-escalation portion of 
the trial. Once a dose is identified, an expan-
sion cohort will open to further evaluate the 
cell therapy at this DL. Overall, the study antic-
ipates enrolling 110 total participants and is 
expected to be completed in June 2025. TT
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Nimotuzumab Plus 
Chemotherapy Extends OS  
in KRAS Wild-Type Advanced 
Pancreatic Cancer
B y  K r i s t i e  L .  K a h l

ADDING NIMOTUZUMAB TO gem-
citabine led to an improvement in 
overall survival (OS) compared with 

gemcitabine alone in patients with KRAS 
wild-type advanced pancreatic cancer, 
according to results of the phase 3 NOTA-
BLE trial (NCT02395016) presented at the 
2022 American Society of Clinical Oncology 
(ASCO) Annual Meeting.1

In particular, the combination improved 
OS among those who did not need surgery 
for obstruction of a pancreatic bile duct.

“We believe our NOTABLE trial will be a 
breakthrough in the field of pancreatic can-
cer,” co–lead author Shukui Qin, MD, PhD, 
professor and chief physician of the Cancer 
Center, Jinling Hospital, Medical School of 
Nanjing University in China, said in a news 
release.2 “The outcomes in this trial may 
bring new hope to patients with KRAS wild-
type pancreatic cancer.”

In the prospective, double-blind study, 
median OS in patients treated with nimotu-
zumab plus gemcitabine was significantly 
longer when compared with those who 
received gemcitabine plus a placebo, at  
10.9 months vs 8.5 months respectively (HR, 
0.50; 95% CI, 0.06-0.94; P = .025) (TABLE1). 
Moreover, the combination regimen demon-
strated 1- and 3-year OS rates of 43.6% and 

13.9%, respectively, compared with 26.8% 
and 2.7% with the placebo regimen.

Among those who did not need surgery 
to remove a biliary obstruction, median OS 
was 11.9 months and 8.5 months with the 
combination versus the placebo regimens, 
respectively (HR, 0.54; 95% CI, 0.33-0.88;  
P = .037). Similarly, OS was improved for 
those who had no surgical history and 
received treatment with nimotuzumab plus 
gemcitabine at 15.8 months compared with 
placebo and gemcitabine at 6.0 months (HR, 
0.40; 95% CI, 0.19-0.84).

Median progression-free survival (PFS) 
was also improved with nimotuzumab plus 
gemcitabine at 4.2 months vs gemcitabine 
alone at 3.6 months (HR, 0.56; 95% CI, 0.12-
0.99; P = .013). 

By subgroup analysis, those with no 
surgical history of biliary obstructions had 
a median PFS of 5.5 months vs 3.4 months 
in the nimotuzumab and placebo groups, 
respectively (HR, 0.50; P = .008). Patients 
with locally advanced disease had a median 
PFS of 9.0 months with nimotuzumab vs  
3.4 months without (HR, 0.37). 

Disease control was slightly improved 
with the addition of nimotuzumab at 68.3% 
vs 63.4% with placebo and the objective 
response rates (ORRs) were 7.3% and 9.8%,  
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respectively (P > .05). In those with no sur-
gical history of bile obstruction, the disease 
control rate was 75.7% with nimotuzumab 
and gemcitabine vs 58.3% with gemcitabine 
and placebo and the ORRs were 8.1% and 
11.1%, respectively (P  > .05). 

The clinical benefit rate (CBR) was also 
slightly improved by the addition of nimotu-
zumab, although there was no statistically 
significant difference. In the full analysis 
set, the CBR was 39.3% with nimotuzumab 
and gemcitabine vs 32.3% with gemcitabine 
and placebo (P  > .573). In those with no sur-
gical history of biliary obstruction, the CBR 
rates were 45.8% and 32.1% with and without 
nimotuzumab, respectively (P  > .312).

The incidence of adverse events (AEs) was 
similar between both groups (68.9% vs 64.4% 
with placebo). The most common AEs with the 
anti-EGFR monoclonal antibody were reduced 
neutrophil count and reduced platelet count. 

An AE led to drug reduction or discontinu-
ation in 8.9% of patients treated with the dou-
blet and 13.3% treated with gemcitabine and 
placebo. One death that was due to an AE was 
reported in the placebo and gemcitabine arm. 

The phase 3 trial evaluated the efficacy and 
safety of nimotuzumab in combination with 
gemcitabine versus gemcitabine and placebo 
in patients with KRAS wild-type locally 
advanced or metastatic pancreatic cancer. In 
addition, subgroup analyses were conducted 
based on the need for surgery to remove bile 
duct obstructions prior to receiving chemo-
therapy, as those who do not need surgery 
to repair obstructions typically have better 
liver function and no jaundice, indicating 
a potential advantage for tolerating chemo-
therapy, according to the news release.

In total, 92 patients in China were randomly 
assigned to receive either 400 mg  

nimotuzumab every week followed by 
1000 mg/m2 gemcitabine on days 1, 8, and 
15 of every 28-day cycle or placebo plus 
gemcitabine until progression or unac-
ceptable toxicity.

OS served as the primary end point, and 
the secondary end points included PFS, 
ORR, and safety.

“To see any survival benefit in a trial for 
metastatic pancreatic cancer is of interest,” 
Cathy Eng, MD, FACP, FASCO, an ASCO 
expert in gastrointestinal (GI) cancers, said 
in a news release. 2 Eng is the David H. John-
son Chair in Surgical and Medical Oncology, 
coleader of the Gastrointestinal Cancer 
Research Program, professor of medicine 
(hematology and oncology), codirector of GI 
oncology, and director of the Vanderbilt-In-
gram Cancer Center Young Adult Cancers 
Initiative in Nashville, Tennessee.

“The investigators have evaluated a subset 
of pancreatic cancer, KRAS wild-type, which 
is rarely investigated prospectively because 
this form of the cancer represents less than 

10% of all [patients with] pancreatic cancer,” 
Eng added. “Additional studies in comparison 
with the combination of gemcitabine/nab- 
paclitaxel would be of interest. We should 
consider validating any potential advances 
to make a true difference in the lives of all 
patients with pancreatic cancer.” TT
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TA B L E .  OV E R A L L  S U R V I VA L  BY  P O P U L AT I O N  I N  N OTA B L E  T R I A L  ( N C T 0 2 3 9 5 0 1 6 ) 1

1-YEAR OS RATE 3-YEAR OS RATE MEDIAN OS  
(95% CI) HR (95% CI)

FULL ANALYSIS SET

Nimotuzumab + 
gemcitabine (n = 41) 43.6% 13.9% 10.9 months (5.6-

16.3) 0.50 (0.06-0.94)
P = .024Placebo + gemcitabine 

(n = 41) 26.8% 2.7% 8.5 months (5.7-10.0)

PER PROTOCOL SET

Nimotuzumab + 
gemcitabine (n = 28) 45.9% 19.1% 11.5 months (6.7-

16.3) 0.60 (0.34-1.04)
P = .039Placebo + gemcitabine 

(n = 31) 29.0% 3.8% 8.5 months (5.7-10.8)

OS, overall survival.

For the leading research and 
treatment strategies in oncology 
care, connect with us on:

TargetedOncologyTM is committed to providing the most 
up-to-date information to improve patient outcomes. Follow us 
to be on the forefront of advancements in oncology and hematology. @TargetedOnc @TargetedOnc

@TargetedOncology@TargetedOnc

FOR MORE INFORMATION ABOUT 
ACUTE MYELOID LEUKEMIA, VISIT 

TARGETEDONC.COM/LINK/1127 
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ctDNA Shows Effectiveness  
in Preventing Unnecessary Use  
of Chemo in Stage II Colon Cancer
B y  S i l a s  I n m a n

AN ANALYSIS OF circulating tumor 
DNA (ctDNA) status following surgery 
can effectively be used to potentially 

avoid adjuvant chemotherapy while main-
taining recurrence-free survival (RFS) rates 
for some patients with stage II colon cancer, 
according to results from the phase 2 DYNAMIC 
study (ACTRN12615000381583). Findings 
from the trial were presented at the 2022 
American Society of Clinical Oncology (ASCO) 
Annual Meeting and simultaneously pub-
lished in the New England Journal of Medicine.1,2

In the study, patients were randomized 
into a ctDNA-guided treatment cohort (n = 
294) or a standard therapy group (n = 147). 
Those who tested negative for ctDNA in 
the guided cohort were given the option to 
forego chemotherapy, whereas patients who 
were positive for ctDNA received adjuvant 
chemotherapy. Overall, 15% of patients 
received chemotherapy in the ctDNA-guided 
arm compared with 28% in the standard 
treatment group, for whom the decision was 
based on standard clinical factors (relative 
risk [RR], 1.82; 95% CI, 1.25-2.65).

Despite less treatment in the ctDNA group, 
the RFS rates were similar between arms. 
Those in the ctDNA-guided cohort had a 
2-year RFS rate of 93.5% compared with 
92.4% in the standard treatment group (1.1 
percentage point difference; 95% CI, –4.1 to 
6.2). The 3-year RFS rates were 91.7% and 
92.4%, respectively (HR, 0.96; 95% CI, 0.51-

1.82) (FIGURE).1 Additionally, the study 
found that those with ctDNA-positive tumors 
experienced better outcomes when treated 
with an oxaliplatin-based doublet vs a sin-
gle-agent fluoropyrimidine therapy.

“The strategy of using ctDNA results to 
inform treatment almost halved the number 
of patients who received chemotherapy post 
surgery, from 28% down to 15%. In [patients 
with] stage II colon cancer, ctDNA assess-
ment after surgery allows a more precise 
prediction of relapse and patient selection 
for postsurgical therapy,” lead author Jeanne 

Tie, MD, associate professor at the Walter 
and Eliza Hall Institute of Medical Research 
and Peter MacCallum Cancer Center in Vic-
toria, Australia, said. “Despite the lower pro-
portion of patients receiving chemotherapy 
with ctDNA guidance, the likelihood of being 
alive and cancer free at 3 years is the same 
as the standard management.”

In the study, which was conducted in 
Australia and New Zealand between 2015 
and 2019, ctDNA analysis was completed for 
99% of those in the guided arm (291 of 294). 

F I G U R E .  R F S  R AT E S  W I T H  C T D N A - G U I D E D  O R  S TA N DA R D  T H E R A P Y 1

ctDNA, circulating tumor DNA; RFS, recurrence-free survival.
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Embryo-Fetal Toxicity: XPOVIO 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 and males with a female partner  
of reproductive potential to use effective contraception during  
treatment with XPOVIO and for 1 week after the last dose.

Cataracts: New onset or exacerbation of cataract has occurred 
during treatment with XPOVIO. The incidence of new onset or  
worsening cataract requiring clinical intervention was reported.

ADVERSE REACTIONS
The most common adverse reactions (ARs) (≥20%) in patients  
with multiple myeloma who received XVd were fatigue, nausea,  
decreased appetite, diarrhea, peripheral neuropathy, upper 
respiratory tract infection, decreased weight, cataract, and vomiting. 

Grade 3-4 laboratory abnormalities (≥10%) were thrombocytopenia, 
lymphopenia, hypophosphatemia, anemia, hyponatremia and 
neutropenia.

Fatal ARs occurred in 6% of patients within 30 days of last treatment. 
Serious ARs occurred in 52% of patients. Treatment discontinuation 
rate due to ARs was 19%. The most frequent ARs requiring  
permanent discontinuation in >2% of patients included fatigue,  

nausea, thrombocytopenia, decreased appetite, peripheral  
neuropathy and vomiting. Adverse reactions led to XPOVIO dose 
interruption in 83% of patients and dose reduction in 64% of patients.

USE IN SPECIFIC POPULATIONS 
No overall difference in effectiveness of XPOVIO was observed  
in patients >65 years old when compared with younger patients.  
Patients ≥65 years old had a higher incidence of discontinuation  
due to an adverse reaction (AR) and a higher incidence of serious 
ARs than younger patients. The effect of end-stage renal disease 
(CLCR <15 mL/min) or hemodialysis on XPOVIO pharmacokinetics  
is unknown. 

Please see full Prescribing Information. 
To report SUSPECTED ADVERSE REACTIONS, contact  
Karyopharm Therapeutics Inc. at 1-888-209-9326 or FDA  
at 1-800-FDA-1088 or www.fda.gov/medwatch. 
Reference: 1. XPOVIO (selinexor) [prescribing information]. Newton, MA: 
Karyopharm Therapeutics Inc.; April 2021.

INDICATION
XPOVIO® (selinexor) is a prescription medicine approved:

• in combination with bortezomib and dexamethasone (XVd) to  
treat adult patients with multiple myeloma who have received  
at least one prior therapy.

IMPORTANT SAFETY INFORMATION
Thrombocytopenia: XPOVIO can cause life-threatening  
thrombocytopenia, potentially leading to hemorrhage.  
Thrombocytopenia was reported in patients with multiple myeloma.

Thrombocytopenia is the leading cause of dosage modifications. 
Monitor platelet counts at baseline and throughout treatment.  
Monitor more frequently during the first 3 months of treatment.  
Monitor patients for signs and symptoms of bleeding. Interrupt,  
reduce dose, or permanently discontinue based on severity of  
adverse reaction.

Neutropenia: XPOVIO can cause life-threatening neutropenia,  
potentially increasing the risk of infection.

Monitor more frequently during the first 3 months of treatment.  
Consider supportive measures, including antimicrobials and  
growth factors (e.g., G-CSF). Interrupt, reduce dose, or permanently 
discontinue based on severity of adverse reaction.

Gastrointestinal Toxicity: XPOVIO can cause severe 
gastrointestinal toxicities in patients.

Nausea/Vomiting/Diarrhea: Provide prophylactic antiemetics or 
treatment as needed. 

Anorexia/Weight Loss: Monitor weight, nutritional status, and volume 
status at baseline and throughout treatment and provide nutritional 
support, fluids, and electrolyte repletion as clinically indicated.

Hyponatremia: XPOVIO can cause severe or life-threatening 
hyponatremia. 

Monitor sodium level at baseline and throughout treatment. 

Serious Infection: XPOVIO can cause serious and fatal infections. 
Atypical infections reported after taking XPOVIO include, but are  
not limited to, fungal pneumonia and herpesvirus infection.

Neurological Toxicity: XPOVIO can cause life-threatening  
neurological toxicities. 

Coadministration of XPOVIO with other products that cause  
dizziness or mental status changes may increase the risk of  
neurological toxicity.

Advise patients to refrain from driving and engaging in hazardous 
occupations or activities until the neurological toxicity fully resolves. 
Institute fall precautions as appropriate.
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XPOVIO Brief Summary

BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary is not intended to provide all the information needed to use  
XPOVIO safely and effectively. Please see XPOVIO Full Prescribing Information at 
XPOVIOpro.com.

INDICATIONS AND USAGE
XPOVIO is a nuclear export inhibitor indicated: 
• In combination with bortezomib and dexamethasone for the treatment of adult patients

with multiple myeloma who have received at least one prior therapy.

WARNINGS AND PRECAUTIONS
Thrombocytopenia
XPOVIO can cause life-threatening thrombocytopenia, potentially leading to hemorrhage. 
Thrombocytopenia is the leading cause of dosage modifications. 

Thrombocytopenia was reported in 92% of patients and severe (Grade 3-4) 
thrombocytopenia was reported in 43%. The median time to first onset was 22 days for 
any grade thrombocytopenia and 43 days for Grade 3 or 4 thrombocytopenia. Bleeding 
occurred in 16% of patients with thrombocytopenia, clinically significant bleeding (Grade 
≥3 bleeding) occurred in 4% of patients with thrombocytopenia, and fatal hemorrhage 
occurred in 2% of patients with thrombocytopenia. Permanent discontinuations of  
XPOVIO due to thrombocytopenia occurred in 2% of patients. 

Monitor platelet counts at baseline and throughout treatment. Monitor more frequently 
during the first three months of treatment. Institute platelet transfusion and/or other 
treatments as clinically indicated. Monitor patients for signs and symptoms of bleeding  
and evaluate promptly. Interrupt, reduce dose, or permanently discontinue based on 
severity of adverse reaction.

Neutropenia
XPOVIO can cause life-threatening neutropenia, potentially increasing the risk of infection.

Neutropenia was reported in 48% of patients and severe neutropenia (Grade 3-4) was 
reported in 12% of patients. The median time to onset of the first event was 23 days for 
any grade neutropenia and 40 days for Grade 3-4 neutropenia. Febrile neutropenia was 
reported in <1% of patients. 

Obtain white blood cell counts with differential at baseline and throughout treatment. 
Monitor more frequently during the first three months of treatment. Monitor patients for 
signs and symptoms of concomitant infection and evaluate promptly. Consider supportive 
measures, including antimicrobials and growth factors (e.g., G-CSF). Interrupt, reduce  
dose or permanently discontinue based on severity of adverse reaction.

Gastrointestinal Toxicity
XPOVIO can cause severe gastrointestinal toxicities.

Nausea/Vomiting
With use of antiemetic prophylaxis (88% of patients), nausea was reported in 50% of 
patients and Grade 3 nausea was reported in 8% of patients. The median time to onset of 
the first event was 6 days. Vomiting was reported in 21% of patients and Grade 3 vomiting 
was reported in 4.1%. The median time to onset of the first event was 8 days. Permanent 
discontinuation due to nausea occurred in 3.1% of patients and due to vomiting occurred  
in 2.1% of patients. 

Provide prophylactic antiemetics. Administer 5-HT3 receptor antagonists and other  
anti-nausea agents prior to and during treatment with XPOVIO. Interrupt, reduce dose or 
permanently discontinue based on severity of adverse reaction. Administer intravenous 
fluids to prevent dehydration and replace electrolytes as clinically indicated.

Diarrhea
Diarrhea was reported in 32% of patients and Grade 3 diarrhea was reported in 6% 
of patients. The median time to onset of the first event was 50 days. Permanent 
discontinuation due to diarrhea occurred in 1% of patients. 

Interrupt, reduce dose or permanently discontinue based on severity of adverse 
reaction. Provide standard anti-diarrheal agents, administer intravenous fluids to 
prevent dehydration and replace electrolytes as clinically indicated.

Anorexia/Weight Loss
Anorexia was reported in 35% of patients and Grade 3 anorexia was reported in 
3.6% of patients. The median time to onset of the first event was 35 days. Permanent 
discontinuations due to anorexia occurred in 2.1% of patients. Weight loss was  
reported in 26% of patients and Grade 3 weight loss was reported in 2.1% of patients. 
The median time to onset of the first event was 58 days. Permanent discontinuation  
due to weight loss occurred in 1% of patients. 

Monitor weight, nutritional status, and volume status at baseline and throughout  
treatment. Monitor more frequently during the first three months of treatment. Interrupt, 
reduce dose or permanently discontinue based on severity of adverse reaction.   
Provide nutritional support, fluids, and electrolyte repletion as clinically indicated. 

Hyponatremia
XPOVIO can cause severe or life-threatening hyponatremia. Hyponatremia was reported 
in 58% of patients and Grade 3-4 hyponatremia was reported in 14% of patients. The 
median time to first onset was 21 days for any grade hyponatremia and the median time  
to first onset for Grade 3 or 4 hyponatremia was 22 days. 

Monitor sodium level at baseline and throughout treatment. Monitor more frequently during 
the first two months of treatment. Correct sodium levels for concurrent hyperglycemia 
(serum glucose >150 mg/dL) and high serum paraprotein levels. Assess hydration status 
and manage hyponatremia per clinical guidelines, including intravenous saline and/or  
salt tablets as appropriate and dietary review. Interrupt, reduce dose or permanently 
discontinue based on severity of the adverse reaction.

Serious Infection
XPOVIO can cause serious and fatal infections. Most of these infections were not 
associated with Grade 3 or higher neutropenia. 69% of patients experienced any grade 
of infection. Grade ≥3 infections were reported in 32% of patients, and deaths from 
infections occurred in 3.1% of patients. The most frequently reported Grade ≥3 infection 
was pneumonia in 14% of patients, followed by sepsis in 4.1% and upper respiratory tract 
infection in 3.6%. 

Atypical infections reported after XPOVIO include, but are not limited to, fungal pneumonia 
and herpesvirus infection. 

Monitor for signs and symptoms of infection, evaluate and treat promptly.

Neurological Toxicity
XPOVIO can cause life-threatening neurological toxicities. Neurological adverse 
reactions (excluding peripheral neuropathy) including dizziness, syncope, depressed 
level of consciousness, vertigo, amnesia and mental status changes (including delirium 
and confusional state) occurred in 26% of patients and severe events (Grade 3-4) 
occurred in 3.6% of patients. The median time to the first event was 29 days. Permanent 
discontinuation due to neurological adverse reactions occurred in 2.1% of patients. 

Coadministration of XPOVIO with other products that cause dizziness or mental status 
changes may increase the risk of neurological toxicity. 

Advise patients to refrain from driving and engaging in hazardous occupations or  
activities, such as operating heavy or potentially dangerous machinery, until the 
neurological toxicity fully resolves. Optimize hydration status, hemoglobin level, and 
concomitant medications to avoid exacerbating dizziness or mental status changes. 
Institute fall precautions as appropriate.

Embryo-Fetal Toxicity
XPOVIO 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 and males with a female partner of reproductive potential to use effective 
contraception during treatment with XPOVIO and for 1 week after the last dose.

Cataract 
New onset or exacerbation of cataract has occurred during treatment with XPOVIO. The 
incidence of new onset or worsening cataracts requiring clinical intervention was reported 
in 22% of patients. The median time to new onset of cataract was 228 days and was 237 
days for worsening of cataract in patients presenting with cataract at start of XPOVIO 
therapy. Treatment of cataracts usually requires surgical removal of the cataract.

ADVERSE REACTIONS 
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.

Multiple Myeloma 
XPOVIO in Combination with Bortezomib and Dexamethasone (SVd) 

The safety of XPOVIO in combination with bortezomib and dexamethasone was evaluated 
in BOSTON. Patients were randomized to receive XPOVIO 100 mg orally once weekly 
in combination with bortezomib and dexamethasone (SVd) (n=195) or bortezomib and 
dexamethasone (Vd) (n=204). Among patients who received XPOVIO, the median duration 
of XPOVIO treatment was 29 weeks (range: 1 to 120 weeks) and the median dose was 80 
mg (range: 30 to 137 mg) per week. 

Serious adverse reactions occurred in 52% of patients who received XPOVIO in 
combination with bortezomib and dexamethasone. Serious adverse reactions in 
>3% of patients included pneumonia (14%), sepsis, diarrhea and vomiting (4% each).
Fatal adverse reactions occurred in 6% of patients within 30 days of last treatment,
including pneumonia (n=3) and sepsis (n=3).

Grade ≥2 peripheral neuropathy, a pre-specified key secondary endpoint, was lower in 
the SVd arm (21%) compared to the Vd arm (34%); odds ratio 0.50 [95% CI: 0.32, 0.79]). The 
median treatment duration was 30 weeks (range: 1-120 weeks) in patients who received 
once weekly SVd as compared to 32 weeks (range: 1-122 weeks) in patients who received 
twice weekly Vd.

Permanent discontinuation of XPOVIO due to an adverse reaction occurred in 19% of 
patients. Adverse reactions which resulted in permanent discontinuation of XPOVIO in >2% 
of patients included fatigue (3.6%), nausea (3.1%), thrombocytopenia, decreased appetite, 
peripheral neuropathy and vomiting (2.1% each). 

Table 5: Adverse Reactions (≥10%) in Patients with Multiple Myeloma Who Received 
XPOVIO in Combination with Bortezomib and Dexamethasone (SVd) with a Difference 
Between Arms of >5% Compared to Vd in BOSTON

Adverse Reaction

Weekly SVd
(n=195)

Twice Weekly Vd 
(n=204)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Gastrointestinal
  Nausea
  Diarrhea
  Vomiting

50
32
21

8
6

4.1

10
25
4.4

0
<1
0

General Conditions
  Fatiguea

  Pyrexia
59
15

28
1.5

21
11

5
1

Metabolism and Nutrition
  Appetite decrease
  Weight decrease

35
26

3.6
2.1

5
12

0
1

Nervous System
  Peripheral neuropathyb

  Dizziness
32
12

4.6
<1

47
3.9

9
0

Infections
  Upper respiratory tract infectionc 29 3.6 22 1.5

Eye Disorders
  Cataract
  Vision blurredd

22
13

9
<1

6
6

1.5
0

Key: S=selinexor, Vd=bortezomib-dexamethasone
a. Fatigue includes fatigue and asthenia.
b.  Peripheral neuropathy includes neuropathy peripheral, peripheral sensory neuropathy, polyneuropathy, peripheral 

sensorimotor neuropathy, toxic neuropathy and peripheral motor neuropathy.
c.  Upper respiratory tract infection includes upper respiratory infection, nasopharyngitis, pharyngitis, respiratory syncytial 

virus infection, respiratory tract infection, rhinitis, and viral upper respiratory tract infection.
d. Vision blurred includes blurred vision, visual acuity reduced and visual impairment.

USE IN SPECIFIC POPULATIONS
Pregnancy

Risk Summary
Based on findings in animal studies and its mechanism of action, XPOVIO can cause fetal 
harm when administered to a pregnant woman. There are no available data in pregnant 
women to inform the drug-associated risk. In animal reproduction studies, administration 
of selinexor to pregnant rats during organogenesis resulted in structural abnormalities 
and alterations to growth at exposures that were below those occurring clinically at the 
recommended dose (see Data). Advise pregnant women of the risks 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 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.

Data
Animal data
In an embryo-fetal development study in pregnant rats, daily oral administration of 
selinexor at 0, 0.25, 0.75, or 2 mg/kg throughout organogenesis caused incomplete 
or delayed ossification, skeletal variations, and reduced fetal weight compared with 
controls at a dose of 0.75 mg/kg (approximately 0.08-fold of human area under the  
curve [AUC] at the recommended dose). Malformations were observed at 2 mg/kg, 
including microphthalmia, fetal edema, malpositioned kidney, and persistent  
truncus arteriosus.

Lactation

Risk Summary
There is no information regarding the presence of selinexor or its metabolites in human 
milk, or their effects on the breastfed child or milk production. Because of the potential 
for serious adverse reactions in a breastfed child, advise women not to breastfeed during 
treatment with XPOVIO and for 1 week after the last dose.

Females and Males of Reproductive Potential
XPOVIO can cause fetal harm when administered to a pregnant woman.

Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating XPOVIO.

Contraception
Females
Advise females of reproductive potential to use effective contraception during treatment 
with XPOVIO and for 1 week after the last dose.

Males
Advise males with a female partner of reproductive potential to use effective contraception 
during treatment with XPOVIO and for 1 week after the last dose.

Infertility
Females and Males
Based on findings in animals, XPOVIO may impair fertility in females and males of 
reproductive potential.

Pediatric Use
The safety and effectiveness of XPOVIO have not been established in pediatric patients.

Geriatric Use
Of the 195 patients with multiple myeloma who received XPOVIO in combination with  
bortezomib and dexamethasone, 56% were 65 years of age and older, while 17% were  
75 years of age and older. No overall differences in effectiveness were observed between 

these patients and younger patients. When comparing patients 65 years of age and older to 
younger patients, older patients had a higher incidence of discontinuation due to an adverse 
reaction (28% vs 13%) and a higher incidence of serious adverse reactions (56% vs 47%).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).

Dosing Instructions:
• Instruct patients to take XPOVIO exactly as prescribed.
• Advise patients to swallow the tablet whole with water. The tablet should not be

broken, chewed, crushed, or divided.
• If a patient misses a dose, advise them to take their next dose at its regularly

scheduled time. If a patient vomits or misses a dose of XPOVIO, advise them to take
the next dose on the next regularly scheduled day.

• Advise patients that XPOVIO comes in a child-resistant blister pack.
• Advise patients to take their prescribed dexamethasone (if applicable) and

prophylactic anti-nausea medications exactly as directed.
• Advise patients that blood tests and body weight will be monitored at baseline

and during treatment as clinically indicated, with more frequent monitoring during
the first three months of treatment.

• Advise patients to maintain appropriate fluid and caloric intake throughout
their treatment.

Hematologic Adverse Reactions
Thrombocytopenia
Advise patients that they may develop low platelet counts (thrombocytopenia). Symptoms 
of thrombocytopenia may include bleeding and easy bruising. Advise patients that platelet 
counts will be monitored at baseline, during treatment, and as clinically indicated, with 
more frequent monitoring during the first 3 months of treatment. Advise patients to report 
signs of bleeding right away.

Anemia
Advise patients that they may develop anemia. Symptoms of anemia may include fatigue 
and shortness of breath. Advise patients to report signs or symptoms of anemia.

Neutropenia
Advise patients that they may develop low neutrophil counts which may increase their 
susceptibility to infection. Advise patients that neutrophil counts will be monitored at 
baseline, during treatment, and as clinically indicated, with more frequent monitoring 
during the first 3 months of treatment.

Gastrointestinal Adverse Reactions
Advise patients they may experience nausea/vomiting or diarrhea and to contact their 
physician if these adverse reactions occur or persist.

Advise patients that they may experience weight loss or decreased appetite. Advise 
patients to report decreased appetite and weight loss.

Hyponatremia
Advise patients that they may develop low sodium levels (hyponatremia). Most cases of 
hyponatremia were not associated with specific symptoms. Advise patients that levels of 
sodium will be monitored at baseline and during treatment as clinically indicated, with more 
frequent monitoring during the first two months of treatment.

Serious Infection
Advise patients of the possibility of serious infections. Instruct patients to immediately 
report infection-related signs or symptoms (e.g., chills, fever).

Neurotoxicity
Advise patients that they may experience confusion and dizziness. Advise patients to 
report symptoms of neurological toxicity right away. Advise patients not to drive or operate 
hazardous machinery until the neurological toxicity fully resolves. Advise patients to use fall 
prevention measures as warranted.

Embryo-Fetal Toxicity
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to contact their healthcare provider of a known or suspected pregnancy.

Advise females of reproductive potential and males with a female partner of reproductive 
potential to use effective contraception during treatment with XPOVIO and for 1 week after 
the final dose.

Cataract 
Advise patients of the potential risk of worsening or new onset of cataract, that may 
require surgery. Advise patients to readily inform their healthcare professionals of changes 
in vision (i.e. blurred vision) and that ophthalmologic evaluation may be performed as 
clinically indicated.

Fatigue
Advise patients that they may experience fatigue.

Lactation
Advise women not to breastfeed during treatment with XPOVIO and for 1 week after the 
final dose.

Concomitant Medications
Advise patients to take 5-HT3 antagonist prophylactic treatment and other anti-nausea 
agents prior to and during treatment with XPOVIO.

Advise patients to speak with their physician about other medications they are currently 
taking and before starting any new medication.

For more information, call 1-888-209-9326 or go to  
www.XPOVIOpro.com.
©2021 Karyopharm Therapeutics Inc. All rights 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary is not intended to provide all the information needed to use  
XPOVIO safely and effectively. Please see XPOVIO Full Prescribing Information at 
XPOVIOpro.com.

INDICATIONS AND USAGE
XPOVIO is a nuclear export inhibitor indicated: 
• In combination with bortezomib and dexamethasone for the treatment of adult patients

with multiple myeloma who have received at least one prior therapy.

WARNINGS AND PRECAUTIONS
Thrombocytopenia
XPOVIO can cause life-threatening thrombocytopenia, potentially leading to hemorrhage. 
Thrombocytopenia is the leading cause of dosage modifications. 

Thrombocytopenia was reported in 92% of patients and severe (Grade 3-4) 
thrombocytopenia was reported in 43%. The median time to first onset was 22 days for 
any grade thrombocytopenia and 43 days for Grade 3 or 4 thrombocytopenia. Bleeding 
occurred in 16% of patients with thrombocytopenia, clinically significant bleeding (Grade 
≥3 bleeding) occurred in 4% of patients with thrombocytopenia, and fatal hemorrhage 
occurred in 2% of patients with thrombocytopenia. Permanent discontinuations of  
XPOVIO due to thrombocytopenia occurred in 2% of patients. 

Monitor platelet counts at baseline and throughout treatment. Monitor more frequently 
during the first three months of treatment. Institute platelet transfusion and/or other 
treatments as clinically indicated. Monitor patients for signs and symptoms of bleeding  
and evaluate promptly. Interrupt, reduce dose, or permanently discontinue based on 
severity of adverse reaction.

Neutropenia
XPOVIO can cause life-threatening neutropenia, potentially increasing the risk of infection.

Neutropenia was reported in 48% of patients and severe neutropenia (Grade 3-4) was 
reported in 12% of patients. The median time to onset of the first event was 23 days for 
any grade neutropenia and 40 days for Grade 3-4 neutropenia. Febrile neutropenia was 
reported in <1% of patients. 

Obtain white blood cell counts with differential at baseline and throughout treatment. 
Monitor more frequently during the first three months of treatment. Monitor patients for 
signs and symptoms of concomitant infection and evaluate promptly. Consider supportive 
measures, including antimicrobials and growth factors (e.g., G-CSF). Interrupt, reduce  
dose or permanently discontinue based on severity of adverse reaction.

Gastrointestinal Toxicity
XPOVIO can cause severe gastrointestinal toxicities.

Nausea/Vomiting
With use of antiemetic prophylaxis (88% of patients), nausea was reported in 50% of 
patients and Grade 3 nausea was reported in 8% of patients. The median time to onset of 
the first event was 6 days. Vomiting was reported in 21% of patients and Grade 3 vomiting 
was reported in 4.1%. The median time to onset of the first event was 8 days. Permanent 
discontinuation due to nausea occurred in 3.1% of patients and due to vomiting occurred  
in 2.1% of patients. 

Provide prophylactic antiemetics. Administer 5-HT3 receptor antagonists and other  
anti-nausea agents prior to and during treatment with XPOVIO. Interrupt, reduce dose or 
permanently discontinue based on severity of adverse reaction. Administer intravenous 
fluids to prevent dehydration and replace electrolytes as clinically indicated.

Diarrhea
Diarrhea was reported in 32% of patients and Grade 3 diarrhea was reported in 6% 
of patients. The median time to onset of the first event was 50 days. Permanent 
discontinuation due to diarrhea occurred in 1% of patients. 

Interrupt, reduce dose or permanently discontinue based on severity of adverse 
reaction. Provide standard anti-diarrheal agents, administer intravenous fluids to 
prevent dehydration and replace electrolytes as clinically indicated.

Anorexia/Weight Loss
Anorexia was reported in 35% of patients and Grade 3 anorexia was reported in 
3.6% of patients. The median time to onset of the first event was 35 days. Permanent 
discontinuations due to anorexia occurred in 2.1% of patients. Weight loss was  
reported in 26% of patients and Grade 3 weight loss was reported in 2.1% of patients. 
The median time to onset of the first event was 58 days. Permanent discontinuation  
due to weight loss occurred in 1% of patients. 

Monitor weight, nutritional status, and volume status at baseline and throughout  
treatment. Monitor more frequently during the first three months of treatment. Interrupt, 
reduce dose or permanently discontinue based on severity of adverse reaction.   
Provide nutritional support, fluids, and electrolyte repletion as clinically indicated. 

Hyponatremia
XPOVIO can cause severe or life-threatening hyponatremia. Hyponatremia was reported 
in 58% of patients and Grade 3-4 hyponatremia was reported in 14% of patients. The 
median time to first onset was 21 days for any grade hyponatremia and the median time  
to first onset for Grade 3 or 4 hyponatremia was 22 days. 

Monitor sodium level at baseline and throughout treatment. Monitor more frequently during 
the first two months of treatment. Correct sodium levels for concurrent hyperglycemia 
(serum glucose >150 mg/dL) and high serum paraprotein levels. Assess hydration status 
and manage hyponatremia per clinical guidelines, including intravenous saline and/or  
salt tablets as appropriate and dietary review. Interrupt, reduce dose or permanently 
discontinue based on severity of the adverse reaction.

Serious Infection
XPOVIO can cause serious and fatal infections. Most of these infections were not 
associated with Grade 3 or higher neutropenia. 69% of patients experienced any grade 
of infection. Grade ≥3 infections were reported in 32% of patients, and deaths from 
infections occurred in 3.1% of patients. The most frequently reported Grade ≥3 infection 
was pneumonia in 14% of patients, followed by sepsis in 4.1% and upper respiratory tract 
infection in 3.6%. 

Atypical infections reported after XPOVIO include, but are not limited to, fungal pneumonia 
and herpesvirus infection. 

Monitor for signs and symptoms of infection, evaluate and treat promptly.

Neurological Toxicity
XPOVIO can cause life-threatening neurological toxicities. Neurological adverse 
reactions (excluding peripheral neuropathy) including dizziness, syncope, depressed 
level of consciousness, vertigo, amnesia and mental status changes (including delirium 
and confusional state) occurred in 26% of patients and severe events (Grade 3-4) 
occurred in 3.6% of patients. The median time to the first event was 29 days. Permanent 
discontinuation due to neurological adverse reactions occurred in 2.1% of patients. 

Coadministration of XPOVIO with other products that cause dizziness or mental status 
changes may increase the risk of neurological toxicity. 

Advise patients to refrain from driving and engaging in hazardous occupations or  
activities, such as operating heavy or potentially dangerous machinery, until the 
neurological toxicity fully resolves. Optimize hydration status, hemoglobin level, and 
concomitant medications to avoid exacerbating dizziness or mental status changes. 
Institute fall precautions as appropriate.

Embryo-Fetal Toxicity
XPOVIO 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 and males with a female partner of reproductive potential to use effective 
contraception during treatment with XPOVIO and for 1 week after the last dose.

Cataract 
New onset or exacerbation of cataract has occurred during treatment with XPOVIO. The 
incidence of new onset or worsening cataracts requiring clinical intervention was reported 
in 22% of patients. The median time to new onset of cataract was 228 days and was 237 
days for worsening of cataract in patients presenting with cataract at start of XPOVIO 
therapy. Treatment of cataracts usually requires surgical removal of the cataract.

ADVERSE REACTIONS 
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.

Multiple Myeloma 
XPOVIO in Combination with Bortezomib and Dexamethasone (SVd) 

The safety of XPOVIO in combination with bortezomib and dexamethasone was evaluated 
in BOSTON. Patients were randomized to receive XPOVIO 100 mg orally once weekly 
in combination with bortezomib and dexamethasone (SVd) (n=195) or bortezomib and 
dexamethasone (Vd) (n=204). Among patients who received XPOVIO, the median duration 
of XPOVIO treatment was 29 weeks (range: 1 to 120 weeks) and the median dose was 80 
mg (range: 30 to 137 mg) per week. 

Serious adverse reactions occurred in 52% of patients who received XPOVIO in 
combination with bortezomib and dexamethasone. Serious adverse reactions in 
>3% of patients included pneumonia (14%), sepsis, diarrhea and vomiting (4% each).
Fatal adverse reactions occurred in 6% of patients within 30 days of last treatment,
including pneumonia (n=3) and sepsis (n=3).

Grade ≥2 peripheral neuropathy, a pre-specified key secondary endpoint, was lower in 
the SVd arm (21%) compared to the Vd arm (34%); odds ratio 0.50 [95% CI: 0.32, 0.79]). The 
median treatment duration was 30 weeks (range: 1-120 weeks) in patients who received 
once weekly SVd as compared to 32 weeks (range: 1-122 weeks) in patients who received 
twice weekly Vd.

Permanent discontinuation of XPOVIO due to an adverse reaction occurred in 19% of 
patients. Adverse reactions which resulted in permanent discontinuation of XPOVIO in >2% 
of patients included fatigue (3.6%), nausea (3.1%), thrombocytopenia, decreased appetite, 
peripheral neuropathy and vomiting (2.1% each). 

Table 5: Adverse Reactions (≥10%) in Patients with Multiple Myeloma Who Received 
XPOVIO in Combination with Bortezomib and Dexamethasone (SVd) with a Difference 
Between Arms of >5% Compared to Vd in BOSTON

Adverse Reaction

Weekly SVd
(n=195)

Twice Weekly Vd 
(n=204)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Gastrointestinal
  Nausea
  Diarrhea
  Vomiting

50
32
21

8
6
4.1

10
25
4.4

0
<1
0

General Conditions
  Fatiguea

  Pyrexia
59
15

28
1.5

21
11

5
1

Metabolism and Nutrition
  Appetite decrease
  Weight decrease

35
26

3.6
2.1

5
12

0
1

Nervous System
  Peripheral neuropathyb

  Dizziness
32
12

4.6
<1

47
3.9

9
0

Infections
  Upper respiratory tract infectionc 29 3.6 22 1.5

Eye Disorders
  Cataract
  Vision blurredd

22
13

9
<1

6
6

1.5
0

Key: S=selinexor, Vd=bortezomib-dexamethasone
a. Fatigue includes fatigue and asthenia.
b.  Peripheral neuropathy includes neuropathy peripheral, peripheral sensory neuropathy, polyneuropathy, peripheral 

sensorimotor neuropathy, toxic neuropathy and peripheral motor neuropathy.
c.  Upper respiratory tract infection includes upper respiratory infection, nasopharyngitis, pharyngitis, respiratory syncytial 

virus infection, respiratory tract infection, rhinitis, and viral upper respiratory tract infection.
d. Vision blurred includes blurred vision, visual acuity reduced and visual impairment.

USE IN SPECIFIC POPULATIONS
Pregnancy

Risk Summary
Based on findings in animal studies and its mechanism of action, XPOVIO can cause fetal 
harm when administered to a pregnant woman. There are no available data in pregnant 
women to inform the drug-associated risk. In animal reproduction studies, administration 
of selinexor to pregnant rats during organogenesis resulted in structural abnormalities 
and alterations to growth at exposures that were below those occurring clinically at the 
recommended dose (see Data). Advise pregnant women of the risks 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 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.

Data
Animal data
In an embryo-fetal development study in pregnant rats, daily oral administration of 
selinexor at 0, 0.25, 0.75, or 2 mg/kg throughout organogenesis caused incomplete 
or delayed ossification, skeletal variations, and reduced fetal weight compared with 
controls at a dose of 0.75 mg/kg (approximately 0.08-fold of human area under the  
curve [AUC] at the recommended dose). Malformations were observed at 2 mg/kg, 
including microphthalmia, fetal edema, malpositioned kidney, and persistent  
truncus arteriosus.

Lactation

Risk Summary
There is no information regarding the presence of selinexor or its metabolites in human 
milk, or their effects on the breastfed child or milk production. Because of the potential 
for serious adverse reactions in a breastfed child, advise women not to breastfeed during 
treatment with XPOVIO and for 1 week after the last dose.

Females and Males of Reproductive Potential
XPOVIO can cause fetal harm when administered to a pregnant woman.

Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating XPOVIO.

Contraception
Females
Advise females of reproductive potential to use effective contraception during treatment 
with XPOVIO and for 1 week after the last dose.

Males
Advise males with a female partner of reproductive potential to use effective contraception 
during treatment with XPOVIO and for 1 week after the last dose.

Infertility
Females and Males
Based on findings in animals, XPOVIO may impair fertility in females and males of 
reproductive potential.

Pediatric Use
The safety and effectiveness of XPOVIO have not been established in pediatric patients.

Geriatric Use
Of the 195 patients with multiple myeloma who received XPOVIO in combination with  
bortezomib and dexamethasone, 56% were 65 years of age and older, while 17% were  
75 years of age and older. No overall differences in effectiveness were observed between 

these patients and younger patients. When comparing patients 65 years of age and older to 
younger patients, older patients had a higher incidence of discontinuation due to an adverse 
reaction (28% vs 13%) and a higher incidence of serious adverse reactions (56% vs 47%).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).

Dosing Instructions:
• Instruct patients to take XPOVIO exactly as prescribed.
• Advise patients to swallow the tablet whole with water. The tablet should not be

broken, chewed, crushed, or divided.
• If a patient misses a dose, advise them to take their next dose at its regularly

scheduled time. If a patient vomits or misses a dose of XPOVIO, advise them to take
the next dose on the next regularly scheduled day.

• Advise patients that XPOVIO comes in a child-resistant blister pack.
• Advise patients to take their prescribed dexamethasone (if applicable) and

prophylactic anti-nausea medications exactly as directed.
• Advise patients that blood tests and body weight will be monitored at baseline

and during treatment as clinically indicated, with more frequent monitoring during
the first three months of treatment.

• Advise patients to maintain appropriate fluid and caloric intake throughout
their treatment.

Hematologic Adverse Reactions
Thrombocytopenia
Advise patients that they may develop low platelet counts (thrombocytopenia). Symptoms 
of thrombocytopenia may include bleeding and easy bruising. Advise patients that platelet 
counts will be monitored at baseline, during treatment, and as clinically indicated, with 
more frequent monitoring during the first 3 months of treatment. Advise patients to report 
signs of bleeding right away.

Anemia
Advise patients that they may develop anemia. Symptoms of anemia may include fatigue 
and shortness of breath. Advise patients to report signs or symptoms of anemia.

Neutropenia
Advise patients that they may develop low neutrophil counts which may increase their 
susceptibility to infection. Advise patients that neutrophil counts will be monitored at 
baseline, during treatment, and as clinically indicated, with more frequent monitoring 
during the first 3 months of treatment.

Gastrointestinal Adverse Reactions
Advise patients they may experience nausea/vomiting or diarrhea and to contact their 
physician if these adverse reactions occur or persist.

Advise patients that they may experience weight loss or decreased appetite. Advise 
patients to report decreased appetite and weight loss.

Hyponatremia
Advise patients that they may develop low sodium levels (hyponatremia). Most cases of 
hyponatremia were not associated with specific symptoms. Advise patients that levels of 
sodium will be monitored at baseline and during treatment as clinically indicated, with more 
frequent monitoring during the first two months of treatment.

Serious Infection
Advise patients of the possibility of serious infections. Instruct patients to immediately 
report infection-related signs or symptoms (e.g., chills, fever).

Neurotoxicity
Advise patients that they may experience confusion and dizziness. Advise patients to 
report symptoms of neurological toxicity right away. Advise patients not to drive or operate 
hazardous machinery until the neurological toxicity fully resolves. Advise patients to use fall 
prevention measures as warranted.

Embryo-Fetal Toxicity
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to contact their healthcare provider of a known or suspected pregnancy.

Advise females of reproductive potential and males with a female partner of reproductive 
potential to use effective contraception during treatment with XPOVIO and for 1 week after 
the final dose.

Cataract 
Advise patients of the potential risk of worsening or new onset of cataract, that may 
require surgery. Advise patients to readily inform their healthcare professionals of changes 
in vision (i.e. blurred vision) and that ophthalmologic evaluation may be performed as 
clinically indicated.

Fatigue
Advise patients that they may experience fatigue.

Lactation
Advise women not to breastfeed during treatment with XPOVIO and for 1 week after the 
final dose.

Concomitant Medications
Advise patients to take 5-HT3 antagonist prophylactic treatment and other anti-nausea 
agents prior to and during treatment with XPOVIO.

Advise patients to speak with their physician about other medications they are currently 
taking and before starting any new medication.

For more information, call 1-888-209-9326 or go to  
www.XPOVIOpro.com.
©2021 Karyopharm Therapeutics Inc. All rights 
reserved.  US-XPOV-01/21-00020 (05/21)
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Two patients did not receive ctDNA-guided  
treatment. In this group, 45 patients were 
ctDNA positive, with all except 1 receiving 
chemotherapy. Chemotherapy was not admin-
istered to those with ctDNA negativity fol-
lowing surgery (n = 249), except for 1 patient.

Characteristics were evenly matched 
across groups. The median age of patients in 
the study was 64 years, with 27% being older 
than 70 years. The most common ECOG per-
formance status was 0 (80%), and tumors were 
evenly distributed between the left (46%) and 
right (54%) sides of the colon. The tumor stage 
was primarily T3 (85%), with the remainder 
being T4. Other characteristics included poor 
tumor differentiation (14%), lymph node yield 
fewer than 12 (5%), tumor perforation (3%), 
bowel obstruction (10%), and lymphovascular 
invasion (27%). Forty percent of patients were 
deemed high risk at baseline.

In addition to avoiding chemotherapy 
in some patients who tested negative for 
ctDNA, knowing patients were ctDNA 
positive resulted in greater use of an oxal-
iplatin-based doublet chemotherapy. In 
the ctDNA-guided group, 62% of patients 
received an oxaliplatin-based doublet vs 
just 10% in the standard arm. A single-agent 
fluoropyrimidine therapy was used for 90% 
of those in the standard arm and for 38% of 
those in the ctDNA-guided group.

The median time from surgery to start of 
chemotherapy was longer in the ctDNA group, 
at 83 days compared with 53 in the standard 
group. The median treatment duration was  
24 weeks in both groups, and the primary 
cause for discontinuation was completion 
of planned treatment. A median of 84% of 
patients in the standard arm received the full 
dose compared with 78% in the ctDNA group.

Less chemotherapy was used with the 
ctDNA-guided approach across all patient 
subgroups, except for those with fewer than 
12 lymph node yield and those older than 70 
years, vs the standard therapy arm. The big-
gest difference in adjuvant chemotherapy use 
was for patients with T4 tumors (RR, 2.57; 95% 
CI, 1.46-4.50), high-risk characteristics (RR, 
2.14; 95% CI, 1.43-3.21), and poorly differen-
tiated tumors (RR, 5.06; 95% CI, 1.02-25.10).

In the ctDNA-guided cohort, recurrence 
or death occurred in 6% of patients with 
ctDNA-negative status compared with 18% 
of the ctDNA-positive group. The estimated 
3-year RFS rate was 92.5% in patients from 
the ctDNA-negative group who did not 
receive chemotherapy compared with 86.4% 
in patients with ctDNA positivity treated 

with chemotherapy (HR, 1.83; 95% CI, 0.79-
4.27). Furthermore, there was a difference 
in RFS by type of chemotherapy used within 
the ctDNA-positive group, with a 3-year RFS 
rate of 92.6% for those receiving an oxalipla-
tin-based doublet compared with 76.0% for 
single-agent fluoropyrimidine therapy.

“Patients with a negative ctDNA result 
have a very low risk of relapse, despite not 
receiving chemotherapy, suggesting postsur-
gery therapy is unlikely to benefit this group 
of patients,” Tie said. “The ctDNA-guided 
approach can reduce the number of patients 
treated with chemotherapy, without compro-
mising their relapse risk. Given the favorable 
outcome in ctDNA-positive patients treated 
with chemotherapy, this well-defined high-
risk subgroup of patients will likely derive 
substantial benefit from treatment.”

A post hoc analysis of the data attempted to 
combine clinical characteristics with ctDNA 
status to further refine therapy selection. In 
patients with ctDNA negativity who did not 
receive chemotherapy, those with clinically 
low-risk characteristics had a 3-year RFS 
rate of 96.7% compared with 85.1% in those 
with high-risk features (HR, 3.04; 95% CI, 
1.26-7.34). Those with T3 tumors with ctDNA- 
negative status had a 3-year RFS rate of 
94.2% vs 81.3% in those with T4 tumors (HR, 
2.60; 95% CI, 1.01-6.71).

“Liquid biopsies can be a useful tool for 
guiding treatment decisions,” Cathy Eng, 
MD, FACP, FASCO, an ASCO expert in gastro-
intestinal (GI) cancers, said in a statement. 
Eng is the David H. Johnson Chair in Sur-
gical and Medical Oncology, coleader of the 
Gastrointestinal Cancer Research Program, 
professor of medicine (hematology and oncol-
ogy), codirector of GI oncology, and director 
of the Vanderbilt-Ingram Cancer Center 
Young Adult Cancers Initiative in Nashville, 
Tennessee. “Thanks to the results of this 
study, we may now be able to use it to better 
identify which patients with stage II colon 
cancer would benefit from postsurgery treat-
ment with chemotherapy and which ones can 
be spared the additional treatment without 
compromising relapse-free survival.”TT
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Dabrafenib/Trametinib  
Shows Efficacy in BRAF-Altered  
Pediatric Low-Grade Glioma
B y  W a y n e  K u z n a r
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THE COMBINATION OF dabrafenib (Tafin-
lar) plus trametinib (Mekinist) greatly 
improved the overall response rate (ORR) 

and progression-free survival (PFS) vs standard-
of-care chemotherapy in pediatric patients with 
low-grade glioma harboring a BRAF V600 muta-
tion. The phase 2 trial results were presented at 
the 2022 American Society of Clinical Oncology 
(ASCO) Annual Meeting.1

The trial (NCT02684058) was the first-ever ran-
domized clinical trial of targeted treatment for pedi-
atric low-grade glioma. After a median follow-up of 
18.9 months, the ORR, defined as the proportion of 
patients who had a complete or partial response 
(PR), was 47% (95% CI, 35%-59%) in those receiving 

dabrafenib/trametinib vs 11% (95% CI, 3%-25%) in 
chemotherapy recipients (FIGURE 1). The median 
PFS was 20.1 vs 7.4 months, respectively, as reported 
by Eric Bouffet, MD (HR, 0.31; 95% CI, 0.17-
0.55; P < .001).

Liquid formulations of dabrafenib and trame-
tinib have been developed that may aid in weight-
based dosing of pediatric patients, Bouffet pointed 
out. The liquid formulations were available for use 
in the study and were administered to patients 
with swallowing disorders, he said.

Treatment of pediatric low-grade glioma has 
been handled primarily with surgery. In cases 
of inoperable disease, the first-line treatment is 
chemotherapy. Among the molecular markers 
that have been identified in this tumor, “the pres-
ence of BRAF V600 mutations is associated with 
a poorer response to chemotherapy and a risk of 
transformation [to secondary high-grade glioma],” 
said Bouffet, who is director of the Paediatric 
Neuro-Oncology Program at The Hospital for Sick 
Children in Toronto, Canada.

“We see this mutation in 15% to 20% of patients; 
therefore, we need to develop new treatments,” he 
said. Dabrafenib monotherapy had already shown 
clinical benefit in BRAF V600–mutant pediatric 
low-grade glioma; the idea to add trametinib came 
from findings in adult patients with BRAF V600–
mutant solid tumors who experienced additional 
benefit and fewer cutaneous adverse events (AEs) 
compared with dabrafenib monotherapy. An ear-
lier study of the combination in pediatric patients 
with pretreated low-grade glioma demonstrated 
preliminary clinical activity and tolerability.²

In the double-blind trial conducted at 58 centers in 
20 countries, 110 patients aged 12 months to 18 years 
with BRAF V600 mutation–positive low-grade gliomas 
and progressive disease following surgery or who 
were nonsurgical candidates were randomly assigned 
2:1 to dabrafenib twice daily plus trametinib   

Eric Bouffet, MD
Professor of Pediatrics 
University of Toronto
Garron Family Chair in Childhood Cancer 
Research
Director
Paediatric Neuro-Oncology Program 
Division of Haematology/Oncology 
The Hospital for Sick Children (SickKids) 
Toronto, Canada
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once daily, as long as clinical benefit was 
observed, or standard-of-care carboplatin plus 
vincristine for 14 months. Eligible patients had 
no prior systemic therapy or radiotherapy.

The improvement in ORR per independent 
assessment, the primary objective, corre-
sponded to an odds ratio of 7.2 (95% CI, 2.3-
22.4; P < .001) in favor of targeted treatment. 
The PR rate was 44% and the CR rate was 3% 
in the dabrafenib/trametinib arm compared 
with 8% and 3%, respectively, for standard 
of care. The clinical benefit rate, defined as 
those achieving a CR, PR, or stable disease 
for at least 24 weeks, was 86% vs 46% in 
the experimental and chemotherapy arms, 
respectively. Overall survival data were 
immature at the time of analysis.

Patients in the dabrafenib plus trametinib 
arm had fewer grade 3 or greater AEs (47% 
vs 94%) and fewer treatment discontinua-
tions due to AEs (4% vs 18%) compared with 
patients in the carboplatin plus vincristine 
arm. The most frequent AEs of any grade 
in the dabrafenib plus trametinib vs carbo-
platin plus vincristine groups were pyrexia 
(68% vs 18%), headache (47% vs 27%), and 
vomiting (34% vs 48%).

“This study demonstrates how important 
it is to document as early as possible the 
molecular alterations that are present in this 
type of tumor,” Bouffet said.

Availability of liquid formulations will 
be important, he added, given the poten-
tial difficulty in swallowing because of 
the glioma location, particularly with a 
BRAF V600 mutation.

“This study shows that a new, oral targeted 
therapy combination can significantly 
improve outcomes for the most common type 
of brain tumor in children over standard-of-
care chemotherapy that often requires fre-
quent visits to the hospital or clinic and can 
result in health problems later in life. It is 
exciting to see success in developing targeted 
treatments based on the unique genetic 
features of a tumor in a young patient,” said 
Melissa M. Hudson, MD, an ASCO expert in 
pediatric cancers and a pediatric hematolo-
gist-oncologist at St. Jude Children’s Research 
Hospital in Memphis, Tennessee. TT

R E F E R E N C E S

1. Bouffet E, Hansford J, Garré ML, et al. Primary analysis of a phase 

II trial of dabrafenib plus trametinib (dab + tram) in BRAFV600–mu-

tant pediatric low-grade glioma (pLGG). J Clin Oncol. 2022;40(suppl 

17):LBA2002. doi:10.1200/JCO.2022.40.17_suppl.LBA2002

2. Geoerger B, Bouffet E, Whitlock JA, et al. Dabrafenib + trametinib 

combination therapy in pediatric patients with BRAF V600-mutant low-

grade glioma: safety and efficacy results. J Clin Oncol. 2020;38(suppl 

15):10506. doi: 10.1200/JCO.2020.38.15_suppl.10506

Adjuvant Pembrolizumab 
Significantly Improves 
DMFS, RFS in Patients  
With Stage II Melanoma 
B y  W i l l  P i z i i

USE OF ADJUVANT pembrolizumab 
(Keytruda) markedly improved 
distant metastasis-free survival 

(DMFS) and allowed for longer follow-up for 
recurrence-free survival (RFS) vs placebo at 
the third interim analysis in patients with 
resected stage IIB or stage IIC melanoma after 
a median follow-up of 27.4 months (range, 
14.0-39.4). Georgina V. Long, MD, PhD, FRACP, 
of Melanoma Institute Australia, the Univer-
sity of Sydney, Royal North Shore and Mater 
Hospital presented these results as part 1 of 
the KEYNOTE-716 trial (NCT03553836) at the 
2022 American Society of Clinical Oncology 
(ASCO) Annual Meeting.1 

Patients in the pembrolizumab arm had 
a better 24-month DMFS rate of 88.1% com-
pared with 82.2% for patients who received 
placebo. The 12-month DMFS rate also favored 
pembrolizumab with 94.7% vs 90.2% in the 
placebo arm. Neither the pembrolizumab nor 
placebo arm reached the median. Number of 
events were fewer in the pembrolizumab arm 
than in the placebo arm, affecting 63 patients 
(12.9%) vs 95 patients (19.4%), respectively 
(HR, 0.64; 95% CI, 0.47-0.88; P = .0029). 

The KEYNOTE-716 study enrolled  
976 patients who were randomized 1:1 to 
receive pembrolizumab (n = 487) or placebo 
(n = 489). In part 1 of the study, investigators 
administered 200 mg in adults, or 2 mg/kg 
for pediatric patients, of pembrolizum-
ab intravenously once every 3 weeks for  
17 cycles. Placebo was given every 3 weeks. 
The primary end point was RFS per inves-
tigator assessment, and the secondary end 
points were DMFS, overall survival (OS), and 
safety. Investigators defined DMFS as the 
time from randomization to the first diagno-
sis of distant metastasis at the third interim 
analysis which was planned after 146 distant 
metastasis events. The exploratory end point 
was health-related quality of life. In part 2 of 
the study, pembrolizumab was administered 
to all patients whose disease recurred. 

The minimum age of eligible patients was 
12 years. Patients were eligible if they had 
newly diagnosed, resected, high-risk, stage 
II melanoma with a negative sentinel lymph 
node biopsy and ECOG performance scores of 
0 or 1. Patients were stratified by T category 
3b, 4a, and 4b, as well as pediatric status. 
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Long noted a type 1 error was controlled at 
a 1-sided alpha of 2.5% with 2.5% previously 
allocated to the RFS end point because of this 
study measure’s statistical significance in 
the first interim analysis. 

DMFS favored pembrolizumab across all  
3 T subcategories. The number of events in the 
T3b subcategory was 23 in patients receiving 
pembrolizumab and 31 in patients receiving 
placebo (HR 0.71; 95% CI, 0.41-1.22), for T4a 
it was 8 and 20, respectively, (HR 0.42; 95% 
CI, 0.19-0.96), and for T4b it was 30 and 41, 
respectively (HR 0.7; 95% CI, 0.44-1.13). No 
median DMFS rate was reached; however, the 
12-month and 24-month DMFS rates favored 
pembrolizumab in all of these subgroups. 

Fewer distant metastasis events were 
recorded for the pembrolizumab arm at first 
recurrence compared with placebo. Forty- 
five patients (9%) in the pembrolizumab arm 
and 79 patients (16%) in the placebo arm 
experienced distant metastasis at first recur-
rence. However, a similar number of patients 
across both arms experienced distant metas-
tasis events after locoregional occurrence: 
18 patients (4%) with pembrolizumab and 
16 patients (3%) in the placebo arm. Most 

events could be found in the lungs (n = 100) 
affecting 49% of patients receiving pembroli-
zumab vs 73% of patients receiving placebo. 

RFS favored patients who received pembroli-
zumab as well. At a median of 37.2 months, 
patients in the pembrolizumab arm had  
95 events (19.5%) vs 139 events (28.4%) events in 
the placebo arm (HR, 0.64; 95% CI, 0.50-0.84). 
The 24-month RFS rate favored pembrolizumab 
(81.2%) vs placebo (72.8%). Similarly, pem-
brolizumab had favorable RFS rates across all 
T subcategories, and the 24-month RFS rates 
favored pembrolizumab vs placebo. 

Median age of patients in the pembroli-
zumab arm was 60 years (range, 16-84) 
and the median age in the placebo arm was  
61 years (range, 17-87). Both arms had 
similar distributions of age and sex among 
patients, and over 90% of patients in both 
arms had ECOG performance scores of 0. 

No new safety signals were identified. Treat-
ment-related adverse events (TRAEs) affected 
83% of the pembrolizumab arm and 64% of the 
placebo arm. More grade 3 or worse TRAEs 
were reported in pembrolizumab patients 
(17%) than patients receiving placebo (5%). 
Seventy-seven (16%) in the experimental arm 

discontinued treatment because of TRAEs vs 
12 patients (2%) in the placebo arm. No patients 
died as a result of TRAEs. The TRAEs reported 
were typical of this treatment, but Long com-
mented, “Please note that fatigue in the placebo 
arm was 19% and 21% in the pembrolizumab 
arm, as was pruritis 11% in the placebo arm 
and 25% in the pembrolizumab arm.”

Pembrolizumab performed favorably 
across DMFS and RFS variables for patients 
with resected stage IIB and stage IIC melano-
ma. Safety signals were consistent with the 
previous 2 interim analyses, and the qual-
ity-of-life data will be presented at a later 
time during in the ASCO meeting. TT
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MELANOMA TREATMENTS, VISIT 
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IN THE PHASE 2/3 rEECur trial 
(ISRCTN36453794), treatment with 
ifosfamide (Ifex) induced small improve-

ments in terms of prolonging event-free 
survival (EFS) and overall survival (OS) 
compared with topotecan (Hycamtin) plus 
cyclophosphamide in patients with relapsed/
refractory Ewing sarcoma, according to 
results presented at the 2022 American Soci-
ety of Clinical Oncology Annual Meeting.

At a median follow-up of 40 months, patients 
treated with ifosfamide experienced a median 
EFS of 5.7 months (95% CI, 3.8-6.9) compared 
with 3.5 months (95% CI, 3.8-6.9) for patients 
who received topotecan plus cyclophosphamide. 
The 6-month EFS rates were 47% (95% CI, 35%-
58%) and 37% (95% CI, 26%-48%), respectively.

Additionally, patients who received ifosfa-
mide achieved a median OS of 15.4 months 
(95% CI, 11.3-20.9) compared with 10.5 months 
(95% CI, 7.2-15.0) among patients treated 
with topotecan plus cyclophosphamide. The 
1-year OS rates were 55% (95% CI, 43%-66%) 
and 45% (95% CI, 33%-56%), respectively.

“Given the observed data, there is a 96% 
probability that ifosfamide is better than 
topotecan plus cyclophosphamide for EFS,” 
Martin McCabe, PhD, said in a presenta-
tion of the data. “[However], the numbers 
[of patients with EFS] beyond 6 months are 
extremely small. There was a 94% probabil-
ity that ifosfamide is better than topotecan 
plus cyclophosphamide for OS. Again, [there 

are] very small numbers [of patients with 
OS] beyond about 2 years. The benefits of 
ifosfamide over topotecan plus cyclophos-
phamide were more obvious in children than 
in adolescents and adults.”

McCabe is a clinical senior lecturer at the 
University of Manchester in England.

The rEECur trial was a multiarm, multi-
stage adaptive design study with Bayesian 
analysis. Patients were randomly assigned 
to receive topotecan plus cyclophosphamide  
(n = 163), irinotecan plus temozolomide 
(Temodar; n = 127), gemcitabine and docetaxel  
(n = 72), or ifosfamide (n = 83). The phase 3 
comparison between ifosfamide and topotecan 
plus cyclophosphamide reported in the pre-
sentation included 73 patients in both arms.

Patients were treated with intravenous 
ifosfamide at a dose of 3000 mg/m2 on days 
1 through 5. Topotecan was given at a dose 
of 0.75 mg/m2 and cyclophosphamide at a 
dose of 250 mg/m2, both intravenously on 
days 1 through 5. The phase 2 arms were 
dropped based on worse imaging response 
and EFS, McCabe noted.

The median age of patients in the trial 
was 19 years (range, 4-49). Most patients 
had first recurrent disease (66%) and 18% 
had refractory disease. Seventy percent of 
patients had bone as their initial disease 
site. Sites of progression included pleuropul-
monary metastases only (34%), primary site 
only (15%), and other metastases (51%).

The primary end point of the trial was EFS. 
Secondary end points included OS, toxicity, 
and quality of life.

In terms of safety, both ifosfamide and 
topotecan plus cyclophosphamide caused 
similar rates of neutropenic infection. Ifos-
famide caused more severe kidney toxicity 
and brain toxicity compared with topotecan 
plus cyclophosphamide; however, both 
were observed in less than 10% of patients. 
Common grade 3/4 adverse events for topo-
tecan plus cyclophosphamide vs ifosfamide, 
respectively, included febrile neutropenia 
(26% vs 25%), infections (8% vs 14%), vomit-
ing (1% vs 1%), nausea (0% vs 3%), diarrhea 
(1% vs 1%), encephalopathy (0% vs 7%), and 
renal toxicity (0% vs 8%).

“This is the first ever randomized, con-
trolled trial of chemotherapy in this disease 
setting,” McCabe concluded. “Importantly, 
we now have data both to inform patients and 
to develop future studies. The differences 
[between these regimens] are quite subtle. 
What we actually need are better drugs to 
cure more patients.” TT
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Ifosfamide Prolongs Survival in 
Relapsed/Refractory Ewing Sarcoma
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WHEN A COHORT of patients whose 
tumors harbored BRAF mutations received 
cobimetinib (Cotellic) and vemurafenib 

(Zelboraf), investigators reported a 57% objective 
response rate (ORR). This cohort of patients was part 
of the ongoing Targeted Agent and Profiling Utiliza-
tion Registry (TAPUR; NCT02693535) trial, and find-
ings were presented at the 2022 American Society of 
Clinical Oncology (ASCO) Annual Meeting.1

“BRAF mutations occur commonly in mela-
noma and at low frequency in many other solid 
tumors,” Funda Meric-Bernstam, MD, chair of 
the Department of Investigational Cancer Thera-
peutics—Phase I Program, medical director of the 
Institute for Personalized Cancer Therapy, and 
The Nellie B. Connally Chair in Breast Cancer 
at The University of Texas MD Anderson Cancer 
Center in Houston, said during a presentation of 
the data. “The objective response rate of 57% [95% 
CI, 37%-76%] confirms that BRAF is a driver and 
cobimetinib and vemurafenib may be effective 
with a variety of different tumor types. The toxic-
ity report in this study is consistent with known 
[adverse] effects of this drug combination.”

Among 28 patients in the cohort, the combination 
regimen demonstrated a disease control rate (DCR) 
of 68% (1-sided 90% CI, 54%-100%). Among patients 
with stable disease of 16 weeks or longer or had an 
objective response (n = 19), the duration of response 
was 20.5 weeks and included 2 complete responses, 
1 each in BRAF V600E–mutant breast and ovarian 
cancer; 14 partial responses, comprised of 13 tumors 
with V600E mutations and 1 with a N581I mutation; 
and 3 occurrences of stable disease lasting at least 
16 weeks, including 2 with V600E mutations and 1 
with a T599V600 insertion mutation.

“I do want to highlight that on the waterfall plot 
2 patients who had clinical progression but no post-
treatment tumor measurements were listed as hav-
ing a 20% increase,” Meric-Bernstam said. “Further, 
a patient who had a treatment-related death was also 
listed as having a 20% increase. You can see several 
patients had deep regressions, including tumors 
such as breast cancer, [gastrointestinal stromal 
tumor (GIST)], and neuroendocrine carcinoma.”

Of the 16 patients in the cohort who had a com-
plete or partial response, the duration of response 
(DOR) was 20.5 weeks (range, 8.0-189.9) with most 
responses occurring early, Meric-Bernstam said.

The overall median progression-free survival 
(PFS) was 5.8 months and median overall survival 
(OS) was 15.2 months (N = 31).

Grade 3 adverse events (AEs) included rash in 
4 patients; 2 events each of anemia, hypokalemia, 
alkaline phosphatase, and aspartate aminotrans-
ferase increase; and 1 event each of alanine ami-
notransferase increase, creatine phosphokinase 
increase, diarrhea, γ-glutamyl transferase (GGT) 
increase, hypophosphatemia, lymphocyte count 

Cobimetinib/Vemurafenib Combo  
Leads to 57% ORR in BRAF-Mutated  
Tumors, Early Results Show
B y  K r i s t i e  L .  K a h l
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inhibitors in BRAF V600 
mutation solid cancers.” 
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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

EXPLORE MORE POSSIBILITIES. SCAN TO VISIT TRODELVYHCP.COM.

References: 1. TRODELVY [package insert]. Foster City, CA: Gilead Sciences, Inc.; April 
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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MEDIAN OS

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

In BM-neg 
population2*
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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

EXPLORE MORE POSSIBILITIES. SCAN TO VISIT TRODELVYHCP.COM.

References: 1. TRODELVY [package insert]. Foster City, CA: Gilead Sciences, Inc.; April 
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 

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

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

In BM-neg 
population2*



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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decrease, multiple squamous cell carcino-
mas of the skin, platelet count decrease, and 
treatment-related secondary malignancy. 
Grade 4 GGT occurred in 1 patient.

Serious AEs consisted of 1 event of grade 
1 fever; 1 each of grade 2 abdominal pain, 
constipation, and fatigue; 2 of grade 3 acute 
kidney injury; 1 each of grade 3 bilirubin 
increase, diarrhea, nausea, rash, syncope, 
and upper gastrointestinal hemorrhage; and 
2 of grade 5 acute kidney injury.

“The TAPUR study provides additional sup-
portive information in terms of targeting BRAF 
V600E mutations across cancers. And although 
the full safety data [were] not collected as part 
of the study, we’re pretty comfortable in terms 
of the safety profile of these drugs,” Philippe 
L. Bedard, MD, FRCPC, associate professor 
of medicine at the University of Toronto and 
clinician investigator at the Princess Margaret 
Cancer Centre of University Health Network, 
said in a discussion of the presentation.

In the phase 2 basket trial, investigators are 
assessing the antitumor activity of commer-
cially available targeted agents in patients 
with advanced cancers with genomic alter-
ations. In her presentation, Meric-Bernstam 
discussed outcomes with the combination 
of cobimetinib plus vemurafenib in patients 
with a variety of tumors with BRAF mutations.

“The clinical activity of BRAF inhibitors 
were initially demonstrated in melanoma, but 
since that time, we’ve seen that there’s effi-
cacy signal in several tumor types, including 
lung cancer, anaplastic thyroid cancer, and 
cholangiocarcinoma,” Meric-Bernstam said. 
“Resistance to BRAF inhibitors can arise both 
due to MAP kinase reactivation and through 
MAP kinase independent signaling in mel-
anoma. Combining BRAF and MEK inhib-
itors improves progression-free survival 
compared [with] BRAF inhibition alone.”

The nonrandomized TAPUR study includes 
17 treatments across more than 85 genomic 
targets in any advanced and/or metastatic 
solid tumors if there is no FDA-approved 
indication for that disease.

Thirty-one patients received 60 mg oral 
cobimetinib daily for a 21-days-on, 7-days-
off schedule plus 960 mg oral vemurafenib 
every 12 hours daily. The regimen was 
administered until disease progression, 
unacceptable toxicity, or patient withdrawal.

DCR served as the study’s primary end 
point. Secondary end points included ORR, 
PFS, OS, DOR, and occurrence of grade 3 or 
greater AEs or serious AEs possibly related 
to study treatment.

Patients were included in the trial if they 
had advanced solid tumors; an ECOG perfor-
mance score of 0 to 2; adequate organ func-
tion; measurable disease in accordance with 
RECIST v1.1; genomic testing performed in 
a CLIA-certified, CAP-accredited laboratory; 
and a BRAF V600E/D/K/R mutation or other 
BRAF mutation approved by the trial’s molec-
ular tumor board. Those with MAP2K1/2, 
MEK1/2, or NRAS mutations and those with 
prior treatment on a BRAF or MEK inhibitor 
were ineligible for the study.

Primary tumor origins included ovary  
(n = 6), neuroendocrine carcinoma (n = 5), 
breast (n = 4), pancreas (n = 3), cholangiocar-
cinoma (n = 2), and non– small cell lung can-
cer (n = 2), as well as angiosarcoma, colon, 
GIST, hepatocellular carcinoma, malignant 
neoplasm with site unspecified, melanoma, 
malignant phyllode tumor of the breast, 
prostate, and soft tissue sarcoma (n = 1 each).

Median age was 63 years (range, 31-79). 
The majority of patients were women (65%) 
and White (87%) and had an ECOG perfor-
mance score of 0 or 1 (87%), 3 or more lines 
of prior systemic therapy (52%), and BRAF 
V600E mutations (84%).

“I do want to highlight that our understand-
ing of BRAF mutation sites has evolved over 
the past several years. We now think of BRAF 
mutations as being in 3 classes,” Meric-Bern-
stam explained. “I highlight this because now 
we think these mutations, based on preclinical 
data, would not be sensitive to vemurafenib, 
but may be sensitive to MEK signaling inhi-
bition.” Those classes include BRAF V600E 

in class 1, BRAF K601E and BRAF G469V 
would be considered in class 2, and BRAF 
N581I would be considered in class 3. 

Putting Trial Results in Context
ASCO discussant Bedard that compared 
with other studies of BRAF ± MEK inhib-
itors for patients with BRAF mutations, 
the TAPUR study showed the greatest 
response rate (57%). 

In a substudy of the multi-arm NCI-MATCH  
trial (NCT02465060) investigating the use of 
dabrafenib (Tafinlar) and trametinib (Meki-
nist) in patients harboring BRAF V600E 
mutations, the response rate was 38% with 
responses in 7 of 15 tumor types tested in 
the substudy. Additionally, the median PFS 
was 25 months.2 

The phase 2 VE-BASKET study 
(NCT01524978) looked at the use of vemu-
rafenib monotherapy in patients with 
non-melanoma cancers with BRAF V600 
mutations, and a response rate of 33% was 
seen with responses in 13 of 26 investigated 
tumor types. The median PFS was 13 months.3

“[The data from the TAPUR trial support] 
broad activity for BRAF and MEK inhibi-
tors in BRAF V600 mutation solid cancers,” 
Bedard summarized. “Perhaps we really 
need to consider whether BRAF V600 is truly 
a tumor-agnostic biomarker.” TT
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“The objective response rate [ORR] of 57% [95% CI, 
37%-76%] confirms that BRAF is a driver and 
cobimetinib and vemurafenib may be effective 
with a variety of different tumor types. The toxicity report 
in this study is consistent with known [adverse] effects  
of this drug combination.”
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T HE OVERARCHING THEME 
of the 2022 American Society of 
Clinical Oncology (ASCO) Annual 
Meeting was the challenge of 
delivering equitable cancer care 

with the aim of uncovering fresh solutions 
that can fundamentally improve the lives of 
patients and caregivers affected by the disease. 
Novel ideas to knock down barriers in order 
to make access to care more equitable, con-
venient, and efficient for patients worldwide 
were shared and discussed among attendees 
with the hope that these efforts would lead to 
new directions in training and awareness.

Although exciting presentations on clinical 
developments were met with great enthusi-
asm, an aspect of equity that was addressed 
had to do with gender bias and identity. The 
“Aspirations of Equity in Oncology” sympo-
sium addressed the need for training among 
oncologists on LGBT (lesbian, gay, bisexual, 
and transgender) cultural sensitivity and 
awareness, the need for a systematic, multi-
pronged approach to improve gender equity, 
and the need to achieve gender equity of 
scientific presentations at ASCO.

Matthew Schabath, PhD, a tenured associate 
member of the departments of cancer epidemi-
ology and thoracic oncology at Moffitt Cancer 
Center in Tampa, Florida, shared results from 
a trial evaluating a curriculum aimed toward 
oncologists to improve knowledge, attitudes, 
and affirming practices for LGBT patients with 
cancer, a medically underserved population 
that is often marginalized in a predominantly 
hetero- and cisgender-normative society.1

The cultural competency training program, 
called Curriculum for Oncologists on LGBT 

Populations to Optimize Relevance and Skills 
(COLORS) training, consisted of four 30-minute 
online modules that allowed participants to 
complete the curriculum at their own pace. It 
addressed LGBT basics, inclusive environments, 
initiating oncology care with LGBT patients, 
and issues in cancer care and survivorship. 

Each of the modules followed an interactive 
“choose your own adventure” format with fea-
tured vignettes, eg, discussing fertility options 
with a transgender man. At various decision 
points in the vignette, which depicts the inter-
action of an oncologist with an LGBT patient, 
the oncologist follows a specific pathway.

“There’s no right pathway and no wrong 
pathway,” Schabath said during the presen-
tation. “The oncologist is allowed to go back 
to this interaction and see what would have 
happened if the other pathway was chosen,” 
Schabath continued.

The investigators conducted a randomized 
pragmatic trial comparing COLORS to a web-
based LGBT general health care training 
offered by The Fenway Institute, a national 
training organization that provides teaching 
and training assistance for health care orga-
nizations in order to optimize access to qual-
ity health care for LGBTQIA+ (lesbian, gay, 
bisexual, trans, queer, intersex, and asexual) 
populations in the US. Oncologists under-
went pre- and post-training assessments, 
immediate post-training follow-up, and fol-
low-up 3 months post training. Oncologists 
were randomized to COLORS or Fenway.

“High-level demographic findings suggest no 
statistically significant demographic differences 
between oncologists who completed only pre-as-
sessment vs those who completed both pre-and 

post-assessment,” Schabath said, “and further, 
there was no difference between patients who 
were randomized to COLORS vs Fenway.”

Oncologists’ beliefs and behaviors were 
assessed using the Gay Affirmative Practice 
(GAP) scale. Schabath noted that GAP score 
increased significantly between pre- and 
posttraining and from pre- to 3-month 
follow-up, indicating an increase in LGBT- 
affirming practice behaviors.

When the oncologists were assessed for 
their knowledge score, Schabath said baseline 
knowledge was elevated and both the COL-
ORS and Fenway training sessions yielded 
significant improvements in knowledge that 
was maintained at the 3-month follow-up.

Schabath concluded that COLORS demon-
strated effectiveness in improving knowl-
edge, attitudes, and affirming practices for 
LGBT patients with cancer. Its benefit over 
Fenway is that it is specifically oncology 
focused, is interactive and contemporary, 
and has no technology barriers. The next 
steps are to develop a pilot program and 
develop modules for other health care pro-
viders, according to Schabath.

Further Training Is Needed
To further the discussion about the need for 
training, Ash B. Alpert, MD, MFA, a fellow 
in hematology and medical oncology at the 
Wilmot Cancer Institute of the University 
of Rochester Medical Center in New York, 
addressed how the topic of stigma in the 
oncology setting may be damaging to sexual- 
and gender-minority people. 

Alpert noted the potential for sexual- and  
gender-minority people to experience stigma 
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Equity in Care Addresses  
Gender Bias and Identity
B y  T o n y  B e r b e r a b e ,  M P H

Panel discussions on equity and diversity  
during the 2022 American Society  of Clinical 
Oncology Annual Meeting were broadly focused, 
touching on care delivery and equity among 
health care providers.



from their oncologist and the stigma of experi-
encing a cancer diagnosis as a traumatic event. 
If a person experiences the denial of self or that 
one’s selfhood or identity is not recognized, it 
could be experienced as a traumatic experience. 

“Those types of traumas can be multipli-
cative and can cause increased harm for 
patients,” Alpert said. 

Another type of stigma can be related to 
cancers associated with anatomy that can be 
confl ated with gender, eg, prostate cancer, 
ovarian cancer, testicular cancer, and breast 
cancer, said Alpert. “Often the way we talk 
about these types of cancers is very gender 
[oriented],” Alpert said. Transgender people 
who are affected with these types of cancers 
may experience misgendering, or the use of 
the wrong name, pronoun, or gender marker, 
by clinicians, Alpert added.

“We know that hormone therapy and 
surgeries are lifesaving interventions for 
transgender people who want them and 
also that the data about how hormone ther-
apy improves or worsens outcomes in the 
setting of cancer are sparse and almost 
nonexistent,” Alpert said. “In that context, 
transgender people and their oncologist face 
great uncertainty in terms of continuing or 
discontinuing hormone therapy in the set-
ting of hormone-sensitive cancers.”

COLORS training is the fi rst random-
ized pragmatic trial of a cultural humility 
training in oncology that was developed in 
partnership with LGBT people with cancer. 
Alpert noted its benefi ts and its performance 
compared with Fenway training. 

Alpert asked if the COLORS trial repre-
sented a paradigm shift for oncology. Would 
the National Cancer Institute (NCI) require 
COLORS training for all NCI-designated can-
cer centers? Would there be an assessment 
for COLORS training requirements by the 
Healthcare Equality Index?

To address the limitations of training in the 
context of COLORS training, Alpert noted that 
the tool focuses only on gay and lesbian peo-
ple and may not adequately assess negative 
attitudes about transgender people, nonbinary 
people, bisexual people, and queer people. Fur-
ther, should the training address how clinicians 
are treating other sexual and gender minority 
people and whether these practices translate to 
oncology? “There may be a difference between 
how we talk about our attitudes in a survey and 
how we interact with our patients and our 

patients’ experiences in clinic,” Alpert said.
Alpert called for the development of com-

munity-informed and validated measures of 
experiences and outcomes of sexual- and gen-
der-minority patients and the development 
of alternatives to training, including holding 
oncologists and administrators in larger 
health systems accountable. Ultimately,
COLORS may provide a paradigm shift, but 
future work needs to develop measures, 
assess trainings based on more proximal 
measures, and change systems.

ASCO Meetings Examined
Turning to speakership gender disparity at 
the current ASCO meeting, Jessica Caro, MD, 
chief fellow in hematology/oncology at NYU 
Langone Health in New York, New York, 
noted that the ASCO planning committees 
achieved more equal gender balance among 
the invited speakers as well as the education-
al roles of presentation chairs, discussants, 
and speakers. However, she said that while 
progress has been made, there is still a need 
for a systematic, multipronged approach to 
improve gender equity in opportunities to 
present original research.2

The representation of women in medicine 
has increased signifi cantly over the past 
several decades with an increase in women 
in medical school, as medical school gradu-
ates, and as hematology/oncology fellows.3

However, Caro noted a signifi cant gap 
in scholarly productivity among women, 
with 21.9% of women academic oncologists 
reporting that they were likely to pursue a 
career outside academia in the next 5 years.4

This gender gap is also apparent when 
evaluating invited speakership at medical 
conferences, Caro said. “Medical conferences 
provide unique opportunities for networking, 
mentorship, increased international visibil-
ity, potential funding, and collaboration,” 
Caro said. “Unfortunately, women physicians 
are currently under-represented as invited 
speakers at medical conferences.” 
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“Medical conferences 
provide unique 
opportunities 
for networking, 
mentorship, increased 
international visibility, 
potential funding, 
and collaboration. 
Unfortunately, women 
physicians are currently 
underrepresented as 
invited speakers at 
medical conferences.”
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Arora et al5 examined over 23,000 speakers 
in multiple specialties at 98 conferences. The 
investigators found that only 30% of invited 
speakers were women, and more than one-
third of the panels consisted only of men.

Caro et al examined presentation pat-
terns from recently featured ASCO meeting 
speakers from 2018 to 2021 and character-
ized them by presentation type and gender.2 
Presentations were reviewed from poster 
discussions, oral abstracts, plenary sessions, 
case-based panels, clinical science sympo-
siums, and education. Caro and collaborators 
collected participant data on gender, aca-
demic degree, academic rank (if applicable), 
and institutional geographic region.

Results demonstrated that for original 
research submissions, 62.7% of first authors 
were male and 37.3% were female. Among 
senior authors, 72.0% were male and 28.0% 
were female. For ASCO-appointed chairs, 
discussants, or speakers, 53.1% were male 
and 46.9% were female.

When stratified by conference year, the per-
centage of women first authors ranged from 
32.7% to 40.7%. The percentage of women 
senior authors ranged from 25.3% to 30.6% 
(FIGURE 12). “This was statistically signif-
icant when compared to the gender balance 
of ASCO-appointed presenters in the poster 
discussion, oral abstract, clinical science, 
symposium, and plenary sessions,” Caro said.

The investigators also stratified the results 
by session type with women as the first author 
in the clinical science symposium and poster 
discussion at 39% each, followed by the oral 
abstract (35%), and plenary (22%) (FIGURE 26). 

“This is notable because the plenary 
sessions are the most prestigious type of 
original research session featuring the 
most prominent cutting edge-research, 
which can elevate careers and lead to lead-
ership appointments,” Caro said. Turning to 
ASCO-appointed roles, 46% of women were in 
the plenary session and clinical science sym-
posium each, 47% were in the oral abstract, 
and 50% were in the poster discussion.

Caro noted the limitations of the research, 
including that it was a retrospective study, the 
investigators were unable to use presenter- 
identified gender, and it was limited to binary 
gender designations (ie, male vs female).

Caro concluded that gender disparities 
persist and that fewer women than men pre-
sented original research in a first or senior   

author role. Findings were significant when 
accounting for conference year, session type, 
academic rank, and geographic region.

Academic Oncology
Turning to gender disparities in panel discus-
sions, Sophia Kamran, MD, assistant professor 
of radiation oncology, Harvard Medical School, 
and a radiation oncologist at Massachusetts 
General Hospital Cancer Center, both in 
Boston, Massachusetts, investigated the prev-
alence of all-male panels, or “manels,” and 
evaluated trends of invited panelists at the 
ASCO annual meetings from 2018 to 2021.6

Kamran and colleagues noted a decrease 
in the proportion of manels at ASCO Annual 
Meetings in 2021. However, evaluated by 
topic/session, women were underrepresented 
in topics of genitourinary cancers (38.6%; 
n = 54) and translational/preclinical topics 
(36.7%; n = 117), and overrepresented in sup-
portive oncology (70.3%; n = 83). 

Data were collected from ASCO online 
programs to obtain 2018-2021 session fac-
ulty information. Data collected included 
perceived or self-reported gender, medical 
specialty, panel role (chair/moderator vs 
non-chair/-moderator), type of session, and 
topic. The primary outcomes included per-
centage of manels/proportion of female panel-
ists over time and statistical analysis included 
Cochran-Armitage and Fisher’s exact test.

 The investigators wrote in their poster 
that although “the number of invited women 
panelists increased during the study period 
with a subsequent decrease in proportion of 
manels, there are topics/specialties where 
female representation remains stagnant.” TT
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A S PART OF the clinical science 
symposium offered during the 
2022 American Society of Clin-
ical Oncology (ASCO) Annual 
Meeting in Chicago, Illinois, a 

special session titled “Is There a Ghost in the 
Machine? Putting Artificial Intelligence to 
Work” convened experts to explore methods 
by which artificial intelligence and machine 
learning allow clinicians more precision in 
delivering care for patients with cancer.1

In the context of oncology, Alexander S. 
Baras, MD, PhD, director, pathology informat-
ics, and associate professor of pathology at 
Johns Hopkins Medicine in Baltimore, Mary-
land, explained that use of artificial intelli-
gence/machine learning (AI/ML) has enabled 
the growth of precision medicine, helping 
clinicians increase efficiency and accuracy.

“I see AI/ML as augmenting, not replac-
ing, humans in how we deliver care to our 
patients,” Baras said. ML algorithms can 
perform tasks salient to the management of 
cancer in patients (ie, screening pathology 
slides for presence and type of disease, 
combining genomic profile with biomedical 
literature to inform treatment options, and 
monitoring treatment response using cell-
free DNA from blood).

To be effective, AI/ML requires good data, 
but Baras added the caveat that systems and 
models can still learn under weak supervision. 

Not only should data be acceptable, but large 
amounts are necessary to train the model 
that can better inform delivery of care. Baras 
advised being careful about how data are gen-
erated and to be aware of the potential for bias, 
in the context of clinical trials and of routine 
care. Further, it is essential to enable the data 
to train models for future applications.

Baras noted that ML techniques have had an 
impact in oncology. Tools, such as the Oncotype 
Dx, are multivariate models that use ML tech-
niques to predict recurrence of breast cancer. 
ML has also improved clinical trial matching by 
requiring the codification of eligibility criteria.

In the immune-oncology arena, Baras said 
the success of some immunomodulatory ther-
apeutics have brought the interface of tumor 
biology and immunology to the forefront. “[ML] 
techniques have characterized the intrinsic 
properties of the immune system, such as the 
immune synapse, where antigens are pre-
sented and then recognized by the immune 
system,” Baras said. ML helps to capture 
the complexities at that level of biology with 
the aim of potentially leveraging the data to  

predict a response to therapy. These tech-
niques can also help investigators understand 
the relationship between intrinsic molecular 
properties in space and in time, Baras added.

Baras recalled that similar progress was 
observed with the introduction of genomics and 
bioinformatics. He said this technology was soon 
embraced and has become an essential part of 
clinical care today. “I think the same thing will 
happen with the application of [ML] techniques. 
It’s going to be an augmentation, not a replace-
ment, of our ability to be precise,” Baras said. 

Multimodal AI Tool
In the next presentation of the symposium, 
Mack Roach III, MD, a radiation oncologist 
at UCSF Health in California, explored the 
potential of generalizing a prostate cancer 
tool that used multimodal AI (MMAI) deep 
learning based on digital histopathology and 
clinical data generated from a series of NRG 
Oncology phase 3 clinical trials.2 

In the study, data were collected from 
the NRG Biobank (N = 5654) and involved  
5 clinical trials: RTOG 9202 (NCT00767286), 
RTOG 9413 (NCT00769548), RTOG-9910 
(NCT00005044), RTOG 0126 (NCT00033631), 
and RTOG-9408 (NCT00002597). The model 
was developed using a training set, that made 
up of 80% of the data, and a validation set that 
made up 20% of the data. Clinical outcomes were  
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AI Delivers Greater Precision  
in Oncology Care
B y  T o n y  B e r b e r a b e ,  M P H

A clinical science symposium during the 2022 American 
Society of Clinical Oncology Annual Meeting touched on  
the role of artificial intelligence and the possibility  
of delivering more refined care than is currently provided. 
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Hepatotoxicity
Serious cases of hepatotoxicity that were consistent with hepatocellular 
injury, including elevations of transaminases and/or bilirubin, have occurred 
in patients treated with POLIVY.

Preexisting liver disease, elevated baseline liver enzymes, and concomitant 
medications may increase the risk of hepatotoxicity. Monitor liver enzymes 
and bilirubin level.

Embryo-Fetal Toxicity
Based on the mechanism of action and findings from animal studies, 
POLIVY can cause fetal harm when administered to a pregnant woman. 
When administered to rats, the small molecule component of POLIVY, 
monomethyl auristatin E, caused adverse developmental outcomes, 
including embryo-fetal mortality and structural abnormalities, at 
exposures below those occurring clinically at the recommended dose.

Advise pregnant women of the potential risk to a fetus. Advise females 
of reproductive potential to use effective contraception during treatment 
with POLIVY and for at least 3 months after the last dose. Advise male 
patients with female partners of reproductive potential to use effective 
contraception during treatment with POLIVY and for at least 5 months after 
the last dose.

Lactation
Advise women not to breastfeed during treatment with POLIVY and for at 
least 2 months after the last dose.

The Most Common Adverse Reactions
The most common adverse reactions (≥20%) included neutropenia, 
thrombocytopenia, anemia, peripheral neuropathy, fatigue, diarrhea, 
pyrexia, decreased appetite, and pneumonia. 

In Study GO29365, fatal adverse reactions occurred in 7% of recipients of 
POLIVY plus bendamustine and a rituximab product (BR) (n=45) within 90 
days of last treatment. Serious adverse reactions occurred in 64% of 

patients, most often from infection. Serious adverse reactions occurring 
in ≥5% of recipients of POLIVY plus BR included pneumonia (16%), febrile 
neutropenia (11%), pyrexia (9%), and sepsis (7%).

Safety was also evaluated in 173 adult patients with relapsed or refractory 
lymphoma who received POLIVY, bendamustine, and either a rituximab 
product or obinutuzumab in Study GO29365, including the 45 patients with 
DLBCL. Fatal adverse reactions occurred in 4.6% of recipients of POLIVY 
within 90 days of last treatment, with infection as a leading cause. Serious 
adverse reactions occurred in 60%, most often from infection. Adverse 
reactions occurring in ≥20% of patients were diarrhea, neutropenia, 
peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, decreased 
appetite, anemia, and vomiting. Infection-related adverse reactions 
occurring in >10% of patients included upper respiratory tract infection, 
febrile neutropenia, pneumonia, and herpesvirus infection.

You may report side effects to the FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects to 
Genentech at 1-888-835-2555.

Please see brief summary of Prescribing Information on the 
following pages.
EOT=end of treatment; BOR=best overall response; DoR=duration of response; 
IRC=independent review committee; CR=complete response; PR=partial 
response; R/R=relapsed or refractory; DLBCL=diffuse large B-cell lymphoma; 
HSCT=hematopoietic stem cell transplantation; NOS=not otherwise specified.

References: 1. POLIVY Prescribing Information. South San Francisco, CA: 
Genentech, Inc.; September 2020. 2. Data on File. South San Francisco, CA: 
Genentech, Inc. 2018. 3. Sehn LH, Herrera AF, Flowers CR, et al. Polatuzumab 
vedotin in relapsed or refractory diffuse large B-cell lymphoma. J Clin Oncol. 
2020;38(2):155-165. 4. Dornan D, Bennett F, Chen Y, et al. Therapeutic potential 
of an anti-CD79b antibody-drug conjugate, anti-CD79b-vc-MMAE, for the 
treatment of non-Hodgkin lymphoma. Blood. 2009;114(13):2721-2729.

POLIVY + bendamustine + a rituximab product (BR)

Twice the response and double the duration with 
POLIVY+BR vs BR1

Study design: Study GO29365 was a pivotal, 
phase II, open-label study in patients with 
previously treated, R/R DLBCL (N=80) who had 
received at least 1 prior regimen and were not 
candidates for autologous HSCT at study entry.1,3
Patients with Grade 2 or higher peripheral 
neuropathy, prior allogeneic HSCT, active central 
nervous system lymphoma, or transformed 
lymphoma were not included in the study.
Patients were randomized 1:1 to receive either 
POLIVY+BR or BR for six 21-day cycles.The primary 
endpoint was CR at EOT as assessed by IRC.1

20%
BR

DoR ≥12 months
(n=2/10)

48%
POLIVY+BR

DoR‡ ≥12 months
(n=12/25)

In patients achieving a BOR, 64% 
achieved a DoR of ≥6 months in the 
POLIVY+BR arm (n=16/25) compared 

to 30% in the BR arm (n=3/10).

In patients achieving a BOR†

Duration of response

40%
POLIVY+BR

(n=16/40)
95% CI: 25, 57

18%
BR

(n=7/40)
95% CI: 7, 33

63% of patients in the 
POLIVY+BR arm (n=25/40) 

achieved a BOR compared to 
25% in the BR arm (n=10/40). 

Complete response rate at EOT*

Response rates

  *EOT was defined as 6 to 8 weeks after Day 1 of cycle 6 or last study treatment. All endpoints were assessed by IRC.
†BOR was defined as having a CR or PR at any time in the study. 2
‡DoR was based on BOR. 

Dosing protocol in Study GO29365: Following 
premedication with an antihistamine and an antipyretic, 
POLIVY was given by intravenous infusion at 1.8 mg/kg
on Day 2 of cycle 1 and on Day 1 of cycles 2 to 6. 
Bendamustine was dosed at 90 mg/m2 intravenously on 
Days 2 and 3 of cycle 1 and on Days 1 and 2 of cycles 2 to 
6. A rituximab product was administered at a dose of 
375 mg/m2 intravenously on Day 1 of cycles 1 to 6. Each 
cycle was 21 days in length.1

Indication
POLIVY in combination with bendamustine and a rituximab product is 
indicated for the treatment of adult patients with relapsed or refractory 
diffuse large B-cell lymphoma (DLBCL), not otherwise specified, after at 
least 2 prior therapies.

Accelerated approval was granted for this indication based on 
complete response rate. Continued approval for this indication may 
be contingent upon verification and description of clinical benefit in a 
confirmatory trial.

Important Safety Information
Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe cases. 
Peripheral neuropathy occurs as early as the first cycle of treatment and 
is cumulative. POLIVY may exacerbate preexisting peripheral neuropathy.

In Study GO29365, of 173 patients treated with POLIVY, 40% reported 
new or worsening peripheral neuropathy, with a median time to onset 
of 2.1 months.

Monitor for symptoms of peripheral neuropathy. Patients experiencing new 
or worsening peripheral neuropathy may require a delay, dose reduction, or 
discontinuation of POLIVY.

Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. 
Delayed infusion-related reactions as late as 24 hours after receiving 
POLIVY have occurred. With premedication, 7% of patients (12/173) in 
Study GO29365 reported infusion-related reactions after administration 
of POLIVY.

Administer an antihistamine and an antipyretic prior to the administration 
of POLIVY, and monitor patients closely throughout the infusion. If an 
infusion-related reaction occurs, slow or interrupt the infusion and 
institute appropriate medical management.

Myelosuppression
Treatment with POLIVY can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In patients treated 
with POLIVY plus bendamustine and a rituximab product (BR) (n=45), 42% 
received primary prophylaxis with granulocyte colony-stimulating 
factor. Cytopenias were the most common reason for treatment 
discontinuation (18% of all patients).

Monitor complete blood counts throughout treatment. 
Cytopenias may require a delay, dose reduction, or discontinuation 
of POLIVY. Consider prophylactic granulocyte colony-stimulating 
factor administration.

Serious and Opportunistic Infections 
Fatal and/or serious infections, including opportunistic infections 
such as sepsis, pneumonia (including Pneumocystis jiroveci and 
other fungal pneumonia), herpesvirus infection, and cytomegalovirus 
infection have occurred in patients treated with POLIVY. Grade 3 or higher 
infections occurred in 32% (55/173) of patients treated with POLIVY. 
Infection-related deaths were reported in 2.9% of patients within 90 days 
of last treatment.

Closely monitor patients during treatment for signs of infection. Administer 
prophylaxis for Pneumocystis jiroveci pneumonia and herpesvirus. 

Progressive Multifocal Leukoencephalopathy (PML)
PML has been reported after treatment with POLIVY (0.6%, 1/173). Monitor 
for new or worsening neurological, cognitive, or behavioral changes. Hold 
POLIVY and any concomitant chemotherapy if PML is suspected, and 
permanently discontinue if the diagnosis is confirmed.

Tumor Lysis Syndrome (TLS)
POLIVY may cause TLS. Patients with high tumor burden and rapidly 
proliferating tumors may be at increased risk of TLS. Monitor closely 
and take appropriate measures, including TLS prophylaxis.

POLIVY is engineered for 
targeted activity against 

dividing B cells1,3

POLIVY is composed of 
the potent cytotoxin MMAE 

and a CD79b-directed 
monoclonal antibody1

See POLIVY in action at POLIVY.com/hcp

CD79b is a prime target for 
DLBCL. It is expressed in >95% 
of rapidly proliferating B cells, 
including DLBCL tumor cells2-4

MMAE=monomethyl auristatin E.

© 2020 Genentech USA, Inc.     All rights reserved.
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Provide the first CD79b-directed antibody-drug conjugate 
for R/R DLBCL, NOS, after at least 2 prior therapies1,3
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Serious cases of hepatotoxicity that were consistent with hepatocellular 
injury, including elevations of transaminases and/or bilirubin, have occurred 
in patients treated with POLIVY.

Preexisting liver disease, elevated baseline liver enzymes, and concomitant 
medications may increase the risk of hepatotoxicity. Monitor liver enzymes 
and bilirubin level.

Embryo-Fetal Toxicity
Based on the mechanism of action and findings from animal studies, 
POLIVY can cause fetal harm when administered to a pregnant woman. 
When administered to rats, the small molecule component of POLIVY, 
monomethyl auristatin E, caused adverse developmental outcomes, 
including embryo-fetal mortality and structural abnormalities, at 
exposures below those occurring clinically at the recommended dose.

Advise pregnant women of the potential risk to a fetus. Advise females 
of reproductive potential to use effective contraception during treatment 
with POLIVY and for at least 3 months after the last dose. Advise male 
patients with female partners of reproductive potential to use effective 
contraception during treatment with POLIVY and for at least 5 months after 
the last dose.

Lactation
Advise women not to breastfeed during treatment with POLIVY and for at 
least 2 months after the last dose.

The Most Common Adverse Reactions
The most common adverse reactions (≥20%) included neutropenia, 
thrombocytopenia, anemia, peripheral neuropathy, fatigue, diarrhea, 
pyrexia, decreased appetite, and pneumonia. 

In Study GO29365, fatal adverse reactions occurred in 7% of recipients of 
POLIVY plus bendamustine and a rituximab product (BR) (n=45) within 90 
days of last treatment. Serious adverse reactions occurred in 64% of 

patients, most often from infection. Serious adverse reactions occurring 
in ≥5% of recipients of POLIVY plus BR included pneumonia (16%), febrile 
neutropenia (11%), pyrexia (9%), and sepsis (7%).

Safety was also evaluated in 173 adult patients with relapsed or refractory 
lymphoma who received POLIVY, bendamustine, and either a rituximab 
product or obinutuzumab in Study GO29365, including the 45 patients with 
DLBCL. Fatal adverse reactions occurred in 4.6% of recipients of POLIVY 
within 90 days of last treatment, with infection as a leading cause. Serious 
adverse reactions occurred in 60%, most often from infection. Adverse 
reactions occurring in ≥20% of patients were diarrhea, neutropenia, 
peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, decreased 
appetite, anemia, and vomiting. Infection-related adverse reactions 
occurring in >10% of patients included upper respiratory tract infection, 
febrile neutropenia, pneumonia, and herpesvirus infection.

You may report side effects to the FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects to 
Genentech at 1-888-835-2555.

Please see brief summary of Prescribing Information on the 
following pages.
EOT=end of treatment; BOR=best overall response; DoR=duration of response; 
IRC=independent review committee; CR=complete response; PR=partial 
response; R/R=relapsed or refractory; DLBCL=diffuse large B-cell lymphoma; 
HSCT=hematopoietic stem cell transplantation; NOS=not otherwise specified.
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phase II, open-label study in patients with 
previously treated, R/R DLBCL (N=80) who had 
received at least 1 prior regimen and were not 
candidates for autologous HSCT at study entry.1,3
Patients with Grade 2 or higher peripheral 
neuropathy, prior allogeneic HSCT, active central 
nervous system lymphoma, or transformed 
lymphoma were not included in the study.
Patients were randomized 1:1 to receive either 
POLIVY+BR or BR for six 21-day cycles.The primary 
endpoint was CR at EOT as assessed by IRC.1
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Dosing protocol in Study GO29365: Following 
premedication with an antihistamine and an antipyretic, 
POLIVY was given by intravenous infusion at 1.8 mg/kg
on Day 2 of cycle 1 and on Day 1 of cycles 2 to 6. 
Bendamustine was dosed at 90 mg/m2 intravenously on 
Days 2 and 3 of cycle 1 and on Days 1 and 2 of cycles 2 to 
6. A rituximab product was administered at a dose of 
375 mg/m2 intravenously on Day 1 of cycles 1 to 6. Each 
cycle was 21 days in length.1

Indication
POLIVY in combination with bendamustine and a rituximab product is 
indicated for the treatment of adult patients with relapsed or refractory 
diffuse large B-cell lymphoma (DLBCL), not otherwise specified, after at 
least 2 prior therapies.

Accelerated approval was granted for this indication based on 
complete response rate. Continued approval for this indication may 
be contingent upon verification and description of clinical benefit in a 
confirmatory trial.

Important Safety Information
Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe cases. 
Peripheral neuropathy occurs as early as the first cycle of treatment and 
is cumulative. POLIVY may exacerbate preexisting peripheral neuropathy.

In Study GO29365, of 173 patients treated with POLIVY, 40% reported 
new or worsening peripheral neuropathy, with a median time to onset 
of 2.1 months.

Monitor for symptoms of peripheral neuropathy. Patients experiencing new 
or worsening peripheral neuropathy may require a delay, dose reduction, or 
discontinuation of POLIVY.

Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. 
Delayed infusion-related reactions as late as 24 hours after receiving 
POLIVY have occurred. With premedication, 7% of patients (12/173) in 
Study GO29365 reported infusion-related reactions after administration 
of POLIVY.

Administer an antihistamine and an antipyretic prior to the administration 
of POLIVY, and monitor patients closely throughout the infusion. If an 
infusion-related reaction occurs, slow or interrupt the infusion and 
institute appropriate medical management.

Myelosuppression
Treatment with POLIVY can cause serious or severe myelosuppression, 
including neutropenia, thrombocytopenia, and anemia. In patients treated 
with POLIVY plus bendamustine and a rituximab product (BR) (n=45), 42% 
received primary prophylaxis with granulocyte colony-stimulating 
factor. Cytopenias were the most common reason for treatment 
discontinuation (18% of all patients).

Monitor complete blood counts throughout treatment. 
Cytopenias may require a delay, dose reduction, or discontinuation 
of POLIVY. Consider prophylactic granulocyte colony-stimulating 
factor administration.

Serious and Opportunistic Infections 
Fatal and/or serious infections, including opportunistic infections 
such as sepsis, pneumonia (including Pneumocystis jiroveci and 
other fungal pneumonia), herpesvirus infection, and cytomegalovirus 
infection have occurred in patients treated with POLIVY. Grade 3 or higher 
infections occurred in 32% (55/173) of patients treated with POLIVY. 
Infection-related deaths were reported in 2.9% of patients within 90 days 
of last treatment.

Closely monitor patients during treatment for signs of infection. Administer 
prophylaxis for Pneumocystis jiroveci pneumonia and herpesvirus. 

Progressive Multifocal Leukoencephalopathy (PML)
PML has been reported after treatment with POLIVY (0.6%, 1/173). Monitor 
for new or worsening neurological, cognitive, or behavioral changes. Hold 
POLIVY and any concomitant chemotherapy if PML is suspected, and 
permanently discontinue if the diagnosis is confirmed.

Tumor Lysis Syndrome (TLS)
POLIVY may cause TLS. Patients with high tumor burden and rapidly 
proliferating tumors may be at increased risk of TLS. Monitor closely 
and take appropriate measures, including TLS prophylaxis.
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targeted activity against 

dividing B cells1,3

POLIVY is composed of 
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and a CD79b-directed 
monoclonal antibody1
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POLIVY® (polatuzumab vedotin-piiq) for injection, for intravenous use
Initial U.S. Approval: 2019
This is a brief summary of information about POLIVY. Before prescribing, please see full Prescribing 
Information.
1 INDICATIONS AND USAGE
POLIVY in combination with bendamustine and a rituximab product is indicated for the treatment 
of adult patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL), not otherwise 
specified, after at least two prior therapies. 
Accelerated approval was granted for this indication based on complete response rate [see Clinical 
Studies (14.1)]. Continued approval for this indication may be contingent upon verification and 
description of clinical benefit in a confirmatory trial.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Peripheral Neuropathy
POLIVY can cause peripheral neuropathy, including severe cases. Peripheral neuropathy occurs as 
early as the first cycle of treatment and is a cumulative effect [see Adverse Reactions (6.1)]. POLIVY 
may exacerbate pre-existing peripheral neuropathy.
In Study GO29365, of 173 patients treated with POLIVY, 40% reported new or worsening peripheral 
neuropathy, with a median time to onset of 2.1 months. The peripheral neuropathy was Grade 1 in 
26% of cases, Grade 2 in 12%, and Grade 3 in 2.3%. Peripheral neuropathy resulted in POLIVY dose 
reduction in 2.9% of treated patients, dose delay in 1.2%, and permanent discontinuation in 2.9%. 
Sixty-five percent of patients reported improvement or resolution of peripheral neuropathy after a 
median of 1 month, and 48% reported complete resolution.
The peripheral neuropathy is predominantly sensory; however, motor and sensorimotor peripheral 
neuropathy also occur. Monitor for symptoms of peripheral neuropathy such as hypoesthesia, 
hyperesthesia, paresthesia, dysesthesia, neuropathic pain, burning sensation, weakness, or gait 
disturbance. Patients experiencing new or worsening peripheral neuropathy may require a delay, 
dose reduction, or discontinuation of POLIVY [see Dosage and Administration (2.2)].
5.2 Infusion-Related Reactions
POLIVY can cause infusion-related reactions, including severe cases. Delayed infusion-related reactions 
as late as 24 hours after receiving POLIVY have occurred. With premedication, 7% of patients (12/173) 
in Study GO29365 reported infusion-related reactions after the administration of POLIVY. The reactions 
were Grade 1 in 67%, Grade 2 in 25%, and Grade 3 in 8%. Symptoms included fever, chills, flushing, 
dyspnea, hypotension, and urticaria.
Administer an antihistamine and antipyretic prior to the administration of POLIVY, and monitor patients 
closely throughout the infusion. If an infusion-related reaction occurs, interrupt the infusion and institute 
appropriate medical management [see Dosage and Administration (2.2)].
5.3 Myelosuppression
Treatment with POLIVY can cause serious or severe myelosuppression, including neutropenia, 
thrombocytopenia, and anemia. In patients treated with POLIVY plus BR (n = 45), 42% received 
primary prophylaxis with granulocyte colony-stimulating factor. Grade 3 or higher hematologic 
adverse reactions included neutropenia (42%), thrombocytopenia (40%), anemia (24%), lymphopenia 
(13%), and febrile neutropenia (11%) [see Adverse Reactions (6.1)]. Grade 4 hematologic adverse 
reactions included neutropenia (24%), thrombocytopenia (16%), lymphopenia (9%), and febrile 
neutropenia (4.4%). Cytopenias were the most common reason for treatment discontinuation (18% 
of all patients).
Monitor complete blood counts throughout treatment. Cytopenias may require a delay, dose 
reduction, or discontinuation of POLIVY [see Dosage and Administration (2.2)]. Consider prophylactic 
granulocyte colony-stimulating factor administration.
5.4 Serious and Opportunistic Infections
Fatal and/or serious infections, including opportunistic infections such as sepsis, pneumonia (including 
Pneumocystis jiroveci and other fungal pneumonia), herpesvirus infection, and cytomegalovirus 
infection have occurred in patients treated with POLIVY [see Adverse Reactions (6.1)].
Grade 3 or higher infections occurred in 32% (55/173) of patients treated with POLIVY. Infection-
related deaths were reported in 2.9% of patients within 90 days of last treatment. Closely monitor 
patients during treatment for signs of infection. Administer prophylaxis for Pneumocystis jiroveci 
pneumonia and herpesvirus.
5.5 Progressive Multifocal Leukoencephalopathy (PML)
PML has been reported after treatment with POLIVY (0.6%, 1/173). Monitor for new or worsening 
neurological, cognitive, or behavioral changes. Hold POLIVY and any concomitant chemotherapy if 
PML is suspected, and permanently discontinue if the diagnosis is confirmed.
5.6 Tumor Lysis Syndrome
POLIVY may cause tumor lysis syndrome. Patients with high tumor burden and rapidly proliferative 
tumor may be at increased risk of tumor lysis syndrome. Monitor closely and take appropriate 
measures, including tumor lysis syndrome prophylaxis.
5.7 Hepatotoxicity
Serious cases of hepatotoxicity that were consistent with hepatocellular injury, including elevations 
of transaminases and/or bilirubin, have occurred in patients treated with POLIVY.
In recipients of POLIVY in Study GO29365 (n = 173), Grade 3 and 4 transaminase elevations 
developed in 1.9% and 1.9%, respectively. Laboratory values suggestive of drug-induced liver injury 
(both an ALT or AST greater than 3 times upper limit of normal [ULN] and total bilirubin greater than 
2 times ULN) occurred in 2.3% of patients.
Preexisting liver disease, elevated baseline liver enzymes, and concomitant medications may increase 
the risk of hepatotoxicity. Monitor liver enzymes and bilirubin level.
5.8 Embryo-Fetal Toxicity
Based on the mechanism of action and findings from animal studies, POLIVY can cause fetal 
harm when administered to a pregnant woman. The small molecule component of POLIVY, MMAE, 
administered to rats caused adverse developmental outcomes, including embryo-fetal mortality and 
structural abnormalities, at exposures below those occurring clinically at the recommended dose.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential 
to use effective contraception during treatment with POLIVY and for at least 3 months after the 
last dose. Advise male patients with female partners of reproductive potential to use effective 
contraception during treatment with POLIVY and for at least 5 months after the last dose [see Use in 
Specific Populations (8.1, 8.3), Clinical Pharmacology (12.1)].
6 ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed in greater detail in other  
sections of the label: Peripheral Neuropathy [see Warnings and Precautions (5.1)], Infusion-Related  
Reactions [see Warnings and Precautions (5.2)], Myelosuppression [see Warnings and Precautions 
(5.3)], Serious and Opportunistic Infections [see Warnings and Precautions (5.4)], Progressive 
Multifocal Leukoencephalopathy [see Warnings and Precautions (5.5)], Tumor Lysis Syndrome  
[see Warnings and Precautions (5.6)], Hepatotoxicity [see Warnings and Precautions (5.7)]
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 with rates in the clinical trials of another 
drug and may not reflect the rates observed in practice.
The data described in this section reflect exposure to POLIVY in Study GO29365, a multicenter clinical 
trial for adult patients with relapsed or refractory B-cell lymphomas [see Clinical Studies (14)]. In 
patients with relapsed or refractory DLBCL, the trial included a single-arm safety evaluation of POLIVY 
in combination with bendamustine and a rituximab product (BR) (n = 6), followed by an open-label 
randomization to POLIVY in combination with BR versus BR alone (n = 39 treated per arm).

Following premedication with an antihistamine and antipyretic, POLIVY 1.8 mg/kg was administered 
by intravenous infusion on Day 2 of Cycle 1 and on Day 1 of Cycles 2–6, with a cycle length of 21 
days. Bendamustine 90 mg/m2 daily was administered intravenously on Days 2 and 3 of Cycle 1 
and on Days 1 and 2 of Cycles 2–6. A rituximab product dosed at 375 mg/m2 was administered 
intravenously on Day 1 of each cycle. Granulocyte colony-stimulating factor primary prophylaxis was 
optional and administered to 42% of recipients of POLIVY plus BR.
In POLIVY-treated patients (n = 45), the median age was 67 years (range 33 – 86) with 58%  
being ≥ age 65, 69% were male, 69% were white, and 87% had an Eastern Cooperative Oncology 
Group (ECOG) performance status of 0 or 1. The trial required an absolute neutrophil count ≥1500/μL,  
platelet count ≥75/μL, creatinine clearance (CLcr) ≥40 mL/min, hepatic transaminases ≤2.5 
times ULN, and bilirubin <1.5 times ULN, unless abnormalities were from the underlying disease. 
Patients with Grade 2 or higher peripheral neuropathy or prior allogeneic hematopoietic stem cell 
transplantation (HSCT) were excluded.
Patients treated with POLIVY plus BR received a median of 5 cycles, with 49% receiving 6 cycles. 
Patients treated with BR alone received a median of 3 cycles, with 23% receiving 6 cycles.
Fatal adverse reactions occurred in 7% of recipients of POLIVY plus BR within 90 days of last 
treatment. Serious adverse reactions occurred in 64%, most often from infection. Serious adverse 
reactions in ≥5% of recipients of POLIVY plus BR included pneumonia (16%), febrile neutropenia 
(11%), pyrexia (9%), and sepsis (7%).
In recipients of POLIVY plus BR, adverse reactions led to dose reduction in 18%, dose interruption in 
51%, and permanent discontinuation of all treatment in 31%. The most common adverse reactions 
leading to treatment discontinuation were thrombocytopenia and/or neutropenia.
Table 4 summarizes commonly reported adverse reactions. In recipients of POLIVY plus BR, 
adverse reactions in ≥20% of patients included neutropenia, thrombocytopenia, anemia, peripheral 
neuropathy, fatigue, diarrhea, pyrexia, decreased appetite, and pneumonia. 

Table 4  Adverse Reactions Occurring in >10% of Patients with Relapsed or Refractory DLBCL 
and ≥5% More in the POLIVY Plus Bendamustine and Rituximab Product Group

Adverse Reactions by  
Body System

POLIVY + BR  
n = 45

BR  
n = 39

All Grades,  
%

Grade 3 or 
Higher, %

All Grades,  
%

Grade 3 or 
Higher, %

Blood and Lymphatic System Disorders
Neutropenia 49 42 44 36
Thrombocytopenia 49 40 33 26
Anemia 47 24 28 18
Lymphopenia 13 13 8 8

Nervous System Disorders
Peripheral neuropathy 40 0 8 0
Dizziness 13 0 8 0

Gastrointestinal Disorders
Diarrhea 38 4.4 28 5
Vomiting 18 2.2 13 0

General Disorders
Infusion-related reaction 18 2.2 8 0
Pyrexia 33 2.2 23 0
Decreased appetite 27 2.2 21 0

Infections
Pneumonia 22 16a 15 2.6b

Upper respiratory tract infection 13 0 8 0
Investigations
Weight decreased 16 2.2 8 2.6

Metabolism and Nutrition Disorders
Hypokalemia 16 9 10 2.6
Hypoalbuminemia 13 2.2 8 0
Hypocalcemia 11 2.2 5 0

The table includes a combination of grouped and ungrouped terms. Events were graded using NCI
CTCAE version 4.
a Includes 2 events with fatal outcome. b Includes 1 event with fatal outcome.

Other clinically relevant adverse reactions (<10% or with a <5% difference) in recipients of POLIVY 
plus BR included: Blood and lymphatic system disorders: pancytopenia (7%), Musculoskeletal 
disorders: arthralgia (7%), Investigations: hypophosphatemia (9%), transaminase elevation (7%), 
lipase increase (7%), Respiratory disorders: pneumonitis (4.4%)
Selected treatment-emergent laboratory abnormalities are summarized in Table 5. In recipients of 
POLIVY plus BR, >20% of patients developed Grade 3 or 4 neutropenia, leukopenia, or thrombocytopenia, 
and >10% developed Grade 4 neutropenia (13%) or Grade 4 thrombocytopenia (11%).

Table 5  Selected Laboratory Abnormalities Worsening from Baseline in Patients with Relapsed 
or Refractory DLBCL and ≥5% More in the POLIVY Plus Bendamustine and Rituximab 
Product Group

Laboratory Parametera

POLIVY + BR  
n = 45

BR  
n = 39

All Grades,  
(%)

Grade 3-4, 
(%)

All Grades,  
(%)

Grade 3-4, 
(%)

Hematologic
Lymphocyte count decreased 87 87 90 82
Neutrophil count decreased 78 61 56 33
Hemoglobin decreased 78 18 62 10
Platelet count decreased 76 31 64 26

Chemistry
Creatinine increased 87 4.4 77 5
Calcium decreased 44 9 26 0
SGPT/ALT increased 38 0 8 2.6
SGOT/AST increased 36 0 26 2.6
Lipase increased 36 9 13 5
Phosphorus decreased 33 7 28 8
Amylase increased 24 0 18 2.6
Potassium decreased 24 11 28 5

a  Includes laboratory abnormalities that are new or worsening in grade or with worsening from 
baseline unknown.

POLIVY® (polatuzumab vedotin-piiq)



Safety was also evaluated in 173 adult patients with relapsed or refractory lymphoma who received 
POLIVY, bendamustine, and either a rituximab product or obinutuzumab in Study GO29365, including 
the 45 patients with DLBCL described above. In the expanded safety population, the median age was 
66 years (range 27 – 86), 57% were male, 91% had an ECOG performance status of 0-1, and 32% 
had a history of peripheral neuropathy at baseline.
Fatal adverse reactions occurred in 4.6% of recipients of POLIVY within 90 days of last treatment, with 
infection as a leading cause. Serious adverse reactions occurred in 60%, most often from infection.
Table 6 summarizes the most common adverse reactions in the expanded safety population. The 
overall safety profile was similar to that described above. Adverse reactions in ≥20% of patients 
were diarrhea, neutropenia, peripheral neuropathy, fatigue, thrombocytopenia, pyrexia, decreased 
appetite, anemia, and vomiting. Infection-related adverse reactions in >10% of patients included 
upper respiratory tract infection, febrile neutropenia, pneumonia, and herpesvirus infection.

Table 6  Most Common Adverse Reactions (≥20% Any Grade or ≥5% Grade 3 or Higher) in 
Recipients of POLIVY and Chemoimmunotherapy for Relapsed or Refractory Lymphoma

Adverse Reaction by Body System

POLIVY + Bendamustine + Rituximab 
Product or Obinutuzumab 

n = 173

All Grades,  
(%)

Grade 3 or Higher, 
(%)

Blood and Lymphatic System Disorders
Neutropenia 44 39
Thrombocytopenia 31 23
Anemia 28 14
Febrile neutropeniaa 13 13
Leukopenia 13 8
Lymphopenia 12 12

Nervous System Disorders
Peripheral neuropathy 40 2.3

Gastrointestinal Disorders
Diarrhea 45 8
Vomiting 27 2.9

General Disorders
Fatigue 40 5
Pyrexia 30 2.9
Decreased appetite 29 1.7

Infections
Pneumonia 13 10b

Sepsis 6 6c

Metabolism and Nutrition Disorders
Hypokalemia 18 6

The table includes a combination of grouped and ungrouped terms.
a Primary prophylaxis with granulocyte colony-stimulating factor was given to 46% of all patients.
b Includes 5 events with fatal outcome. c Includes 4 events with fatal outcome.

Other clinically relevant adverse reactions (<20% any grade) included: General disorders: infusion-
related reaction (7%), Infection: upper respiratory tract infection (16%), lower respiratory tract 
infection (10%), herpes virus infection (12%), cytomegalovirus infection (1.2%), Respiratory: 
dyspnea (19%), pneumonitis (1.7%), Nervous system disorders: dizziness (10%), Investigations: 
weight decrease (10%), transaminase elevation (8%), lipase increase (3.5%), Musculoskeletal 
disorders: arthralgia (7%), Eye disorders: blurred vision (1.2%)
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 polatuzumab vedotin-piiq in the studies described below with the 
incidence of antibodies in other studies or to other products may be misleading.
Across all arms of Study GO29365, 8/134 (6%) patients tested positive for antibodies against 
polatuzumab vedotin-piiq at one or more post-baseline time points. Across clinical trials, 14/536 
(2.6%) evaluable POLIVY-treated patients tested positive for such antibodies at one or more post-
baseline time points. Due to the limited number of patients with antibodies against polatuzumab 
vedotin-piiq, no conclusions can be drawn concerning a potential effect of immunogenicity on 
efficacy or safety.
7 DRUG INTERACTIONS
7.1 Effects of Other Drugs on POLIVY
Strong CYP3A Inhibitors
Concomitant use with a strong CYP3A4 inhibitor may increase unconjugated MMAE AUC [see Clinical 
Pharmacology (12.3)], which may increase POLIVY toxicities. Monitor patients for signs of toxicity. 
Strong CYP3A Inducers
Concomitant use with a strong CYP3A4 inducer may decrease unconjugated MMAE AUC [see Clinical 
Pharmacology (12.3)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action [see Clinical Pharmacology  
(12.1)], POLIVY can cause fetal harm. There are no available data in pregnant women to inform 
the drug-associated risk. In animal reproduction studies, administration of the small molecule 
component of POLIVY, MMAE, to pregnant rats during organogenesis at exposures below the clinical 
exposure at the recommended dose of 1.8 mg/kg POLIVY every 21 days resulted in embryo-fetal 
mortality and structural abnormalities (see Data). Advise a pregnant woman of the potential risks 
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 outcomes. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage 
in clinically recognized pregnancies is 2–4% and 15–20%, respectively.
Data
Animal Data
No embryo-fetal development studies in animals have been performed with polatuzumab vedotin-
piiq. In an embryo-fetal developmental study in pregnant rats, administration of two intravenous 
doses of MMAE, the small molecule component of POLIVY, on gestational days 6 and 13 caused 
embryo-fetal mortality and structural abnormalities, including protruding tongue, malrotated limbs, 
gastroschisis, and agnathia compared to controls at a dose of 0.2 mg/kg (approximately 0.5-fold the 
human area under the curve [AUC] at the recommended dose).

8.2 Lactation
Risk Summary
There is no information regarding the presence of polatuzumab vedotin-piiq in human milk, the effects 
on the breastfed child, or milk production. Because of the potential for serious adverse reactions in 
breastfed children, advise women not to breastfeed during treatment with POLIVY and for at least  
2 months after the last dose.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating POLIVY [see Use in 
Specific Populations (8.1)].
Contraception
Females
POLIVY can cause embryo-fetal harm when administered to pregnant women [see Use in Specific 
Populations (8.1)]. Advise females of reproductive potential to use effective contraception during 
treatment with POLIVY and for 3 months after the final dose [see Nonclinical Toxicology (13.1)].
Males
Based on genotoxicity findings, advise males with female partners of reproductive potential to use 
effective contraception during treatment with POLIVY and for at least 5 months after the final dose [see 
Nonclinical Toxicity (13.1)].
Infertility
Based on findings from animal studies, POLIVY may impair male fertility. The reversibility of this 
effect is unknown [see Nonclinical Toxicology (13.1)].
8.4 Pediatric Use
Safety and effectiveness of POLIVY have not been established in pediatric patients.
8.5 Geriatric Use
Among 173 patients treated with POLIVY in Study GO29365, 95 (55%) were ≥65 years of age. 
Patients aged ≥65 had a numerically higher incidence of serious adverse reactions (64%) than 
patients aged <65 (53%). Clinical studies of POLIVY did not include sufficient numbers of patients 
aged ≥65 to determine whether they respond differently from younger patients.
8.6 Hepatic Impairment
Avoid the administration of POLIVY in patients with moderate or severe hepatic impairment (bilirubin 
greater than 1.5 × ULN). Patients with moderate or severe hepatic impairment are likely to have 
increased exposure to MMAE, which may increase the risk of adverse reactions. POLIVY has not 
been studied in patients with moderate or severe hepatic impairment [see Clinical Pharmacology 
(12.3) and Warnings and Precautions (5.7)].
No adjustment in the starting dose is required when administering POLIVY to patients with mild hepatic 
impairment (bilirubin greater than ULN to less than or equal to 1.5 × ULN or AST greater than ULN).
17 PATIENT COUNSELING INFORMATION
Peripheral Neuropathy
Advise patients that POLIVY can cause peripheral neuropathy. Advise patients to report to their 
healthcare provider any numbness or tingling of the hands or feet or any muscle weakness [see 
Warnings and Precautions (5.1)].
Infusion-Related Reactions
Advise patients to contact their healthcare provider if they experience signs and symptoms of 
infusion reactions, including fever, chills, rash or breathing problems within 24 hours of infusion [see 
Warnings and Precautions (5.2].
Myelosuppression
Advise patients to report signs or symptoms of bleeding or infection immediately. Advise patients of 
the need for periodic monitoring of blood counts [see Warnings and Precautions (5.3)].
Infections
Advise patients to contact their healthcare provider if a fever of 38°C (100.4°F) or greater or other 
evidence of potential infection such as chills, cough, or pain on urination develops. Advise patients of 
the need for periodic monitoring of blood counts [see Warnings and Precautions (5.4)].
Progressive Multifocal Leukoencephalopathy
Advise patients to seek immediate medical attention for new or changes in neurological symptoms 
such as confusion, dizziness, or loss of balance; difficulty talking or walking; or changes in vision 
[see Warnings and Precautions (5.5)].
Tumor Lysis Syndrome
Advise patients to seek immediate medical attention for symptoms of tumor lysis syndrome such as 
nausea, vomiting, diarrhea, and lethargy [see Warnings and Precautions (5.6)].
Hepatotoxicity
Advise patients to report symptoms that may indicate liver injury, including fatigue, anorexia, right 
upper abdominal discomfort, dark urine, or jaundice [see Warnings and Precautions (5.7)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus. Advise females to contact 
their healthcare provider if they become pregnant, or if pregnancy is suspected, during treatment 
with POLIVY [see Warnings and Precautions (5.8) and Use in Specific Populations (8.1)].
Females and Males of Reproductive Potential
Advise females of reproductive potential, and males with female partners of reproductive potential, 
to use effective contraception during treatment with POLIVY and for at least 3 months and 5 months 
after the last dose, respectively [see Use in Specific Populations (8.3)].
Lactation
Advise women not to breastfeed while receiving POLIVY and for at least 2 months after the last dose 
[see Use in Specific Populations (8.2)].
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biochemical failure, distant metastasis, prostate 
cancer–specific mortality, and overall survival.

Overall median age was 70 years (range, 66-74) 
and there were 932 African American patients 
and 4692 non–African American patients. Thirty 
patients were of unknown race status. Baseline 
characteristics were similar for Gleason score; 
clinical T stage; low-risk, intermediate-risk, or 
high-risk group; and follow-up time.

Roach said clinical data and digital pathology 
slides were put into a workflow, cut into seg-
ments, and underwent various AI approaches. 
These segments were eventually recombined 
and fully connected to generate an AI score.2

When comparing the MMAI tool outcomes 
with the National Comprehensive Cancer Net-
work (NCCN), the standard approach, Roach 
said the MMAI tool is an improvement over 
what is typically used to make treatment rec-
ommendations and to discuss prognosis. The 
MMAI model outperforms NCCN for all end 
points: distant metastasis, biochemical failure, 
prostate cancer–specific mortality, and overall 
survival (FIGURE).3 Roach added that when 
comparing prognostic score distributions 
between the 2 populations, the scores were 
similar. Turning to the training and validation 
set, Roach said HR for all the end points for 
both populations were similar (TABLE2). 

“The bottom line is that the long-term disease 
[prognoses] for African Americans and non–Afri-
can Americans are well predicted when using 
the AI model. The AI model was very robust for 
predicting these clinical end points,” Roach said.

Roach emphasized that all biomarkers be 
applied broadly in the community and that 
they be studied in all populations, “particu-
larly high-risk populations in order to make 
sure that disparities and equity are not com-
promised,” he concluded.

Providing Commentary
Rana R. McKay, MD, an associate profes-
sor of medicine at UC San Diego Health in 
California, noted that prostate cancer is a 
complex disease that disproportionately 
affects African American men in the United 
States. “African American men have a higher 
incidence of prostate cancer, they are less 
likely to receive treatment, more likely to 
experience treatment delays, and less likely 
to receive high-quality care,” McKay said.

Referring to the study, McKay said the inves-
tigators used archival prostate biopsy tissue 

and prospectively collected clinical data from  
5 phase 3 clinical trials of men with prostate 
cancer who received definitive radiation therapy 
with or without androgen deprivation therapy.

“Most archival specimens were at least  
15 years old, and yet it’s remarkable that the 
model was predictive with the use of these older 
specimens,” McKay said. “I think understand-
ing the age of the sample affects model perfor-
mance. This will be important for the future.”

Reviewing the baseline characteristics of 
the patients, McKay said that most patients 
(90%) had intermediate-risk and high-risk 
disease, the median follow-up time was  
10 years, and that NRG has historically done 
an excellent job with accruing studies. She 
added, “[Although] intraductal carcinoma has 
recently been associated with negative out-
comes, conceivably the model would be able 
to detect for this and account for it. Further, 
overlaying genomic classifiers such as Deci-
pher are also considerations for the future.”

She noted that a recent study demonstrated 
that the Decipher genomic classifier improved 
the prognostic ability of standard-of-care 
clinical and pathological variables.4 Nairath 
et al reviewed the evidence of the Decipher 
genomic classification tool for men with 
prostate cancer and performed a systematic 
review of the available evidence supporting 
the clinical utility of Decipher, encompass-
ing 42 studies and 30,407 patients.4

The investigators concluded that consis-
tent data are now present from diverse levels 
of evidence, demonstrating clinical utility of 

the genomic classifier in prostate cancer. The 
utility of the genomic classifier is strongest 
for intermediate-risk prostate cancer and 
postprostatectomy decision-making.4

“The MMAI model for improved prediction 
of the NCCN criteria had similar distributions 
between African American and non–African 
American subgroups. This work highlights 
the revolutionary application of AI into clin-
ical practice and overcomes some of the his-
torical limitations of earlier AI,” McKay said. 

“Further, the tool learns from patient-level 
data and annotated histopathology slides. It’s 
scalable into practice given minimal tissue 
requirements, low costs, and fast turnaround 
time,” McKay concluded, noting that national 
professional organizations, ASCO included, 
have launched initiatives to bridge further 
knowledge gaps and promote AI in oncology. TT
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TABLE. DISEASE PROGNOSIS IN BOTH AFRICAN AMERICAN AND NON–AFRICAN AMERICAN SUBGROUPS 2

TRAINING SET VALIDATION SET

AFRICAN AMERICAN (N = 736) AFRICAN AMERICAN (N = 178)

END POINT HAZARD RATIO P VALUE END POINT HAZARD RATIO P VALUE

DM 1.6 (1.4-1.7) < .001 DM 1.7 (1.4-2.0) < .001

BF 1.4 (1.3-1.5) < .001 BF 1.3 (1.1-1.5) < .004

PCSM 1.7 (1.5-1.9 < .001 PCSM 1.4 (1.1-1.8) < .007

OS 1.3 (1.2-1.4) < .001 OS 1.1 (0.93-1.3) < .25

NON-AFRICAN AMERICAN (N = 3704) NON-AFRICAN AMERICAN (N = 922)

END POINT HAZARD RATIO P VALUE END POINT HAZARD RATIO P VALUE

DM 1.7 (1.6-1.8) < .001 DM 1.8 (1.6-2.0) < .001

BF 1.5 (1.4-1.5) < .001 BF 1.4 (1.3-1.5) < .001

PCSM 1.8 (1.7-1.9) < .001 PCSM 1.8 (1.6-2.0 < .001

OS 1.4 (1.3-1.4) < .001 OS 1.3 (1.2-1.3) < .001

BF, biochemical failure; DM, disease metastasis; OS, overall survival; PCSM, prostate cancer–specific mortality.
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Initial Presentation

•  A 59-year-old woman who weighs  
150 lbs presents with abdominal bloating/
discomfort and modest weight loss. 

•  Medical history: hypercholesterolemia, 
well controlled with medication; 
postmenopausal; no known family history 
of cancer

•  Physical examination: diffuse  
tenderness to abdominal palpation,  
abdominal bloating

•  ECOG performance score: 1

Clinical Work-up 

•  Pelvic exam with transvaginal ultrasound 
shows bilateral adnexal masses (the 
largest mass is approximately 5 cm).

•  Chest, abdomen, and pelvis CT with 
contrast reveals bilateral adnexal masses 
(the largest mass is 5 cm) and pelvic and 
inguinal lymph node involvement, with no 
pleural effusion.

•  Paracentesis (2300 cc) cytology confirms 
high-grade serous ovarian cancer. 

•  Cancer antigen 125 test: 460 U/mL 
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THOMAS C. KRIVAK, MD: To summarize, 
this patient was optimally debulked to 
microscopic disease, has advanced-stage 
ovarian cancer, and a BRCA2 mutation. We 
discussed the testing guidelines, and we 
have a positive test here that we know is 
actionable. Questions we need to address are 
which first-line maintenance therapies are 
the standard of care [for a patient with germ-
line BRCA2-mutated] advanced ovarian can-
cer, what are some of the efficacy and safety 
data to guide our treatment recommenda-
tions for up-front maintenance therapy, 
and what criteria do you use to determine a 
maintenance therapy for a patient like this? 
John, what’s your thought with getting first-
line maintenance therapy?

JOHN K. CHAN, MD:  When I see a patient 
in my office with up-front ovarian cancer 
or an ovarian cancer diagnosis, I think of  
3 questions. The first question is, should 
we do surgery on this patient, or should 
we do neoadjuvant chemotherapy with 
interval cytoreductive surgery? Then my 
second question is, do we give bevacizumab 
[Avastin]? Do we add an antivascular agent 
to decrease their tumor burden, decrease 
their ascites, their effusions, to help them 
get better quality of life and with some 
progression-free survival benefit? The third 
question I ask is based on what we decided 
in terms of their antivascular treatment: yes 
or no. Then I look at the tumor markers with 
respect to germline mutation and somatic 
mutation [and] then their HRD [homologous 
recombination deficiency] status or their HR 
[homologous recombination] proficiency, and 
then I determine how to treat these patients.

Let’s say it’s a patient we decided to give 
[bevacizumab]. If they were germline posi-
tive or somatic positive, I would treat them 
with a combination of bevacizumab and 
olaparib [Lynparza] based on the PAOLA-1 
study [NCT02477644].1 The patients who are 
homologous recombination deficient, I do the 
same thing, or I offer these patients nirapa-
rib [Zejula] also. Sometimes I stop [bevaci-
zumab] if they don’t get the benefit anymore, 
and I just treat them with a single agent.

Should every patient get first-line [mainte-
nance]? I would say in my practice, over these 
few years, most of my patients will undergo 
first-line maintenance therapy based on these 
recommendations. For patients who didn’t 
get [bevacizumab], which [is] about 50% of 
my patients who have neoadjuvant chemo-
therapy, and if they didn’t get neoadjuvant 
with adjuvant bevacizumab up front, then 

for those patients I would give single-agent 
olaparib based on SOLO-1 (NCT01844986).2 
If they’re HRD positive, I offer them nirapa-
rib, and then if they’re HR proficient, this 
becomes a real discussion between the 
patient and the physician because the benefit 
associated with...these PARP inhibitors [in 
HR proficiency] is marginal—3 to 4 months. 
It’s a discussion with the patient looking at 
the toxicity of the drug, with the smaller 
benefit associated with this subgroup [and] 
whether it’s important to get the PARPs in 
so that we won’t miss the opportunity in the 
future because HR-proficient patients won’t 
do as well and their access to these PARP 
inhibitors may not be there if we miss the 
up-front opportunity today.

KRIVAK: I like how you break it down and 
are using these molecular characteristics 
of the tumor to help make some of the deci-
sions, as well as looking at the functionality 
of the patient, [and] how you describe clin-
ical as well as molecular factors. Cecelia, 
which first-line maintenance therapies are 
the standard of care for a patient who has 
a germline BRCA2 [mutation], and then can 
you discuss monotherapy vs combination 
therapy? Then, what do you think about the 
NCCN [National Comprehensive Cancer Net-
work]3 as well as ASCO [American Society of 
Clinical Oncology]4 guidelines?

CECELIA H. BOARDMAN, MD: The luxury 
for a [patient with] a germline BRCA muta-
tion is they have a lot of options. They have 
the option to do monotherapy with PARP. If 
they don’t feel comfortable with the concept 
of PARP, they could do monotherapy with 
[bevacizumab], or based on the PAOLA-1 
data, we have the option for combination 
therapy and maintenance. The key thing is 
you look at the clinical indicators: You look 
at stage, you look at cytoreductive status, 
and you look at presence or absence of asci-
tes or pleural effusions. 

There are some really interesting data 
when you look at PAOLA-1 and you look at 
patients that you wouldn’t traditionally treat 
with [bevacizumab]. [Bevacizumab] plus 
olaparib in the optimal stage III patient has 
some impressive progression-free survival 
data. It’s caused me to go back and look again 
at if we should use combination in the germ-
line patients because even though they do well, 
they could potentially do even better with the 
combination of [bevacizumab] plus olaparib.

It’s an evolving standard, and I do involve 
the patient in that decision-making process 

because obviously a PARP inhibitor that you 
take orally, you get lab work frequently, but 
you’re not necessarily in the office frequently. 
For that patient who travels a distance—the 
ability to have more flexibility with their 
treatment schedule compared with that 
every-3-week infusion with [bevacizumab] 
also weighs heavily in that decision. I 
engage the patient in the decision-making, 
and I share with them what their choices 
are and allow them to help guide me in that 
recommendation of what logistics make 
sense. I do encourage patients [to consider] 
maintenance therapy because we see bene-
fit across the board, for the most part. And 
if we can maintain platinum sensitivity, it 
serves the patient well.

KRIVAK: How do we look at safety? How do 
we use efficacy data to help guidelines, help 
develop treatment, and how do you distinguish 
niraparib from olaparib from olaparib plus 
bevacizumab? For the longest time, all we had 
was bevacizumab or carbo/Taxol [carboplatin/
paclitaxel], and then in the last 5 or 6 years, 
we’ve had numerous medications [showing] 
similar activity with excellent progression-free 
survivals and excellent hazard ratios. How do 
we take the science of all these studies and 
then try to apply it to each individual patient? 

CHAN: This is an unprecedented time where 
we’ve never had so many drugs, new mech-
anisms of action, and combinations to use 
these drugs for our patients. We almost must 
come up with particular algorithms for our 
patients, and the ability to personalize medi-
cine given all these options for our patients is 
wonderful. Given this similarity and design 
of these populations, without a full cross- 
trial comparison to look at all these agents, 
all of them up front, I use the information 
that we have to [differentiate] the drugs. 

I tend to use olaparib in the up-front set-
ting in germline-positive or somatic-positive 
patients based on the magnitude of benefit 
that [was demonstrated] with the SOLO-1 
results. The patients who were in the PRIMA 
[NCT02655016] trial are a different group 
[from SOLO-1].5 They are a group who have 
had more neoadjuvant [therapy]. It’s difficult 
to compare when the patient populations 
are different. I do think niraparib is a great 
option for our patients as a single agent when 
they have [HRD]. Nevertheless, the com-
bination of olaparib and bevacizumab was 
able to achieve a 37-month progression-free 
survival benefit. That doublet is also a good 
option for the patients, albeit with 2 agents...
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the toxicity is going to be higher, and the 
discontinuation rate is also a significant con-
sideration. That’s how I differentiate the use 
of single-agent olaparib, niraparib, and the 
combination olaparib and bevacizumab.

BOARDMAN: If you look at a patient and you 
look at the trend in their lab [results] over 
the course of their chemotherapy—and if they 
struggled with platelets—maybe niraparib 
isn’t your first choice or maybe you start at 
200 mg on niraparib instead of 300 mg. This 
patient meets those weight and platelets cri-
teria. She’s under 80 kilos. If a patient strug-
gles with anemia during their chemotherapy, 
obviously [olaparib] has a higher incidence of 
anemia associated with it. I might lean toward 
niraparib in that patient rather than olaparib 
if anemia has been a big consideration, like 
my [patients who are] Jehovah’s Witness who 
will not accept a transfusion. If her hemo-
globin goes down to 7.0 g/dL, I’ve got some 
difficulty in terms of continuing that therapy.

For patients with significant hypertension, 
proteinuria, and renal insufficiency, you’ve 
got to look carefully at the choice of bevaci-
zumab in those patients and...be proactive 
in managing their hypertension [and] renal 
function and watching their proteinuria. Or 
you may say, “You know what, maybe you’re 
not a great candidate for [bevacizumab] based 
on your medical comorbidities.” Looking at 
how they manage through their primary 
therapy also helps you tease out which treat-
ment may be the best on an individual basis 
for adverse events and medical comorbidities.

KRIVAK: The other thing [to consider] is if 
you’re talking about somebody [who] has 
a massive DVT [deep vein thrombosis]/PE 
[pulmonary embolism], we may not want to 
use bevacizumab; we’ll use niraparib.  Or if 
they have bad thrombocytopenia, [we’ll] use 
olaparib instead. The other thing I look for 
[among] patients who go through treatment 
[is] if somebody [experiences] significant 
adverse events, we now can switch them. I 
don’t know if you use 2 years of therapy or  
3 years of therapy…but these patients need to 
be on these medications for at least 2 years. 
[So] if somebody is suffering toxicity on [bev-
acizumab], we’d have to take them off—and 
there’s nothing else to use. You’d have to 
[consider carboplatin] or Taxol. Now we have 
medications that we can interchange. It’s 
about selecting the right medication, starting 
them on it based [on] clinical and biologic fac-
tors, and then if they [develop] toxicity, man-
aging that toxicity, and then if they can’t stay 

on that medication, potentially switching 
them to another medication within that class.

CHAN: One of the reasons why we’re pretty 
good at offering these patients maintenance 
up front is because we put a lot of these 
patients on trial for recurrent maintenance, 
platinum-sensitive maintenance, and the 
indication for all these drugs is in the recur-
rent setting already, where they were on 
treatment until disease progression. All of 
us probably have a handful of these patients 
[who’ve] been on maintenance for their recur-
rence for 4 years, and they’re afraid to stop—
and they’re doing OK in terms of toxicity. 
We’re the ones who are concerned because 
of the long-term use of these drugs and the 
adverse events in terms of the bone marrow.

KRIVAK: Yes, OCEANS [NCT00434642]6 
and... NOVA [NCT01847274]7 have all been 
very, very positive.

CHAN: Ashley, I was wondering, how often 
do patients bring up discussions regarding 
financial toxicity of these drugs?

ASHLEY J. FARIONE, PA-C: Sometimes 
they do. They’re always worried about cost...
and sometimes they’ll even bring up costs 
about testing with the genetics. Our nurses 
...usually take care of [prior authorizations 
for the medication]. Usually we get the med-
ications and everything, for the most part, 
approved. Dr Krivak, I don’t know if you 
agree with that or not, but they’re worried 
about it up front, but then our office [staff] 
usually works it out and helps them with 
the finances. I don’t know if the patients are 
responsible for a lot of it or not afterward 
because it gets approved and then I don’t 
hear much about it after [that]. Dr Krivak, do 
you know anything about that?

KRIVAK: The companies have been support-
ive. We always have to think about financial 
toxicity. I do think that for a certain degree, in 
Pennsylvania, it seems like the insurances, 

at least in Pittsburgh, are a competitive 
market and there’s not a lot of declining. 
We’ll use medications off label quite a bit, 
and it’s either (a) covered by insurance or (b) 
compassionate or the company will give the 
medication for free. It’s something that we 
always need to be considering.  

I would agree with Ashley. She probably 
gets asked [about] that as well as the nurses 
[by] I would say maybe about 10% to 15% of the 
patients. I do get the testing question, and that’s 
why I’m always double checking to make sure 
patients aren’t getting large bills for $15,000 
or $30,000. The testing companies will always 
work with the patients as well because of that 
financial toxicity. That adds stress to a time 
[when] they should be focusing on managing 
adverse events, getting better, and recovering.

[Next], GOG-0218 [NCT00262847]8 and 
ICON7 [NCT00483782]9 evaluated the use 
of bevacizumab. In SOLO-1, Dr Katie Moore 
[Kathleen Moore, Stephenson Cancer Center, 
University of Oklahoma] is leading this trial, 
and this was a pivotal trial looking at patients 
with up-front ovarian cancer, BRCA mutated, 
somatic and germline, with the majority of 
these [being] germline. And then obviously 
PRIMA and PAOLA-1 try to expand that indi-
cation [for platinum-sensitive ovarian cancer]. 

Dr Chan, you had mentioned that the 
PRIMA population is different than the SOLO-
1 population. Incidence of stage III, stage IV 
[disease] is different [between SOLO-1 and 
PRIMA]. I look at PAOLA-1, and I don’t know 
why, but PAOLA-1 had 70% stage III and 30% 
stage IV…and even 7% no surgery. We always 
said we operate on everybody, and sometimes 
I go back and start to think, “Did I really?” I 
think I operate on everybody who I think will 
do well with surgery. I operate on patients who 
I think will do well with surgery that some-
times don’t do well. But when I don’t think 
they’re going to do well, I usually don’t [oper-
ate]. I think that we do not operate on some 
patients, and I think PRIMA and PAOLA-1 are 
[typically] what we see in the clinic.

SOLO-1 is a nice select population that leads 
the way with the development of up-front  
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PARP therapy. You can see the differences: 
GOG-0218 was all comers; they went back, 
and they looked at homologous recombina-
tion–repaired genes retrospectively. And 
again, SOLO-1 was germline and somatic 
complete or partial response. PRIMA was all 
comers, and then PAOLA-1 was all comers, 
but the FDA indication is for the homologous 
recombination–deficient patients. 

Looking at some of the PFS [progression-free 
survival] and hazard ratios, olaparib/[beva-
cizumab] vs bevacizumab alone—and again 
SOLO-1 and PRIMA have different patient 
populations (TABLE)—but looking at the 
homologous recombination proficient [HRP], 
those patients definitely have poorer out-
comes. You can see in PRIMA, if you were 
placed on maintenance therapy with placebo, 
you pretty much were almost going to be plat-
inum resistant. Some of these patients started 
their treatment a month, 2 months, 3 months 
after, so their treatment-free interval and their 
platinum-free interval may be between 6 and 
9 months. But if you were treated without any 
type of maintenance, you were going to poten-
tially [develop] platinum resistance.

When you look at these hazard ratios, 
they’re all very strong and favor maintenance 
therapy....PAOLA-1, where it did not get the 
FDA indication, had an HR of 0.92 at 16.9 vs  
16 months in the HRP population. I must say 
that I was a bit surprised by that. I don’t know 
what the panel thinks about that outcome 
there, but I was a little bit surprised with 
respect to [results] not being positive a few 
years ago when we saw that presented at ESMO 
[European Society for Medical Oncology].  

BOARDMAN: The data are so overwhelming-
ly in support of some type of maintenance 
therapy that I really feel that it is standard 
of care [and] that we offer it to the patient 
and have a discussion about it. I think it has 
changed the face of what we do and really 
looks to trying to extend that platinum-free 
window. I like that little cohort of patients 
in PRIMA, the HRD-negative patients or the 
HRP population, and maintaining platinum 
sensitivity is important. For me, that is a 
patient population [for which] I will look at 
niraparib....I’m not surprised about PAOLA-1 
and the HRP population, and I think that goes 
back to the PRIMA data, but it also goes back 
to the pharmacokinetics of the drug. Nirapa-
rib has a longer half-life. It has higher tissue 
distribution. In my mind, that may be the 
pharmacokinetics behind why you see that 
difference with PRIMA, but you don’t see it in 
PAOLA-1 in the HRP population. 

CHAN: I like what you said, Tom, with respect 
to hazard ratios. We’ve never seen that in our 
ovarian cancer trials. Whether you look at 
GOG-0218 [or] at our intraperitoneal trials that 
we’re very familiar with, all those are positive. 
Even when we brought taxanes on board into 
the medical oncology community, we’ve never 
seen hazard ratios like this. It’s interesting 
that even in the BRCA-positive breast cancer, 
prostate cancer, and pancreatic cancer, they’re 
not seeing these benefits. Our tumors just 
outshine them in terms of performance after 
exposure to these PARP inhibitors. To not 
offer these drugs to our patients, it’s a shame. 
These patients, especially the BRCA1 and even 
the patients with HRD positivity, should get 
these maintenance strategies. I can see where 
there needs to be a discussion between the 
patients and the providers.

Even though you’re not getting a big delta of 
a difference in the HR proficient group, these 
patients, you are bringing them from the 
class of platinum resistance to the platinum 
sensitive, not that these drugs are making 
these tumors more sensitive. What we’re say-
ing is that when you’ve pushed these patients 
from a category majority, the median from  
5 months to 8 months, let’s say in the HR-pro-
ficient group in the PRIMA study, you did 
bring them into a platinum-sensitive category, 
where you can offer them platinum again, 
where you can actually give them a doublet 
and [bevacizumab], like OCEANS or GOG-
0218. For those patients, you are giving them 
the ability to get reexposed to platinum again 
and hopefully get a longer response, more 
response, and a longer duration of response.

KRIVAK: [Those are] really impressive data. It’s 
hard to digest all this as we’re going through 
it. I look at this and...I know that we always 
talk about SOLO-1, and I think SOLO-1 is 
important, but in this patient who had a BRCA2 
mutation, niraparib is still a viable option. I 
always think that niraparib is focused on the 
difficult-to-treat patient, looking at QUADRA 
(NCT02354586)10 and looking at NOVA, how 
they branched out into the HRP population. To 
me, I always think that olaparib is appropriate 
to treat BRCA1 and BRCA2 mutations, but we 
need to give credit to niraparib as well. These 
PARP inhibitors have a strong hazard ratio as 
well within this subgroup, and we should not 
just think about them for the HRP patients. 
I’m sure with ongoing clinical development 
of these medications and combos that we’re 
going to have great data to review again.

We talked about the adverse event profile. I 
think it was nice how Dr Boardman had said 

let’s look at the anemia, and we could switch 
over to niraparib and go back and forth. But 
you do have some nausea and some vomiting 
and fatigue with olaparib. When you look 
at niraparib, you have some anemia and 
thrombocytopenia. The combination of olapa-
rib/bevacizumab presented a little bit more 
hypertension. But there seems to be a little bit 
of difference within the adverse event profile 
and again how we may start somebody on a 
medication and want to keep them on it for the 
duration. If we need to change to another med-
ication, we can do it because of some of the 
differences with respect to the adverse events.

We all know the adverse events with respect 
to these medications, and we’re developing 
protocols to help manage adverse events (nau-
sea, vomiting, diarrhea, fatigue). And really 
having these medications out in clinical utility 
for the last 5 to 6 years has helped greatly.
  With respect to the ASCO diagnosis, we talked 
about early stage I/stage II, no PARP therapy 
is recommended because the studies haven’t 
done that. For full disclosure, if I had a patient 
with stage II ovarian cancer and a BRCA muta-
tion, I’m probably going to think long and hard 
if I’m going to consider using some type of 
maintenance therapy because, at times, those 
patients will still have about a 30% chance 
of recurrence. All women with high-grade 
epithelial ovarian cancer, high-grade serous, 
or high-grade endometrioid cancer don’t need 
to worry about HRD patient status or BRCA. If 
somebody is struggling with understanding 
testing, they can go ahead and just place these 
patients on niraparib. Looking at germline or 
somatic mutations, olaparib can be utilized, 
and for patients who are HRD positive that 
were started on bevacizumab, you can consider 
utilization of olaparib/bevacizumab as well.

BOARDMAN: The subtlety is [how] ASCO 
[characterizes] early stage. They put stage II in 
with early stage, and they say PARP inhibitor 
not recommended. But when you look at NCCN 
guidelines and, like in the European patient 
population, stage II is rolled into stage III, 
[which] gives you the opportunity to use PARP 
maintenance if you’re following NCCN guide-
lines. It’s in there that stage II is incorporated 
with III and IV, even though all of those clini-
cal trials looked at stage III/stage IV patients 
only. I’ve always said that stage II disease 
doesn’t exist. It’s the failure of the surgeon to 
find the stage III disease. You’ve got to look at 
the subtlety of how detailed the staging opera-
tion was—did they have peritoneal biopsies, did 
they have fully lymphadenectomy—because we 
know that with lymphadenectomy, we’re going 
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to upstage at least 35%. The subtlety is looking 
at how adequate their staging was and how 
concerned are you about that patient. But NCCN 
allows you to offer PARP for [these] select stage 
II patients if you think it’s appropriate.

KRIVAK: The NCCN guidelines for BRCA1/
BRCA2 breaks down into bevacizumab vs no 
bevacizumab. If you had a BRCA mutated and 
you’re not giving a PARP, the observation both-
ers me. I guess there are going to be people that 
decline it. To me, you have your first-string 
quarterback and your second-string quarter-
back. You’re always going to go with your first-
string quarterback if they’re available. These 
need to be ranked down and observed.

Then looking at bevacizumab up front, 
BRCA wild type, HRP unknown, you can use 
single-agent [bevacizumab] if they’re HRD 
positive [or bevacizumab] with olaparib; 
BRCA1 and [BRCA2] mutated, bevacizumab 
plus olaparib, niraparib, or olaparib alone. 
You can [take the patient off] bevacizumab. 
There are a lot of nuances within these differ-
ent recommendations coming from different 
study groups. But not all patients are going 
to want maintenance therapy. They’ll elect 
for observation. I’m not sure if that should be 
a recommendation from us.

[For] this patient with a BRCA2 mutation, 
optimally debulked, [after] talking through all 
the data, [it] is decided to go ahead and start 
this patient [on niraparib] about 10 to 12 weeks 
after her completion of her chemotherapy....
Looking at her weight, the fact that she was 
right around 63 kilos, 140 pounds, it’s import-
ant that we talk about the weight-based dosing, 
the platelet-based dosing—that this patient was 
started at 200 mg once a day in the evening.

Looking at the phase 3 PRIMA trial, what 
it did show is that obviously these patients 
were randomized between niraparib and 
placebo. But within the NOVA trial, they 
tried to tease out what may be some risk 
factors for thrombocytopenia, and then 
they applied those into the phase 3 PRIMA 
trial. What they found was patients who 
were under 77 kilos or had platelets under 
[150,000 mcL] at starting could be started at 
an individualized dose: 200 mg once a day 
instead of 300 mg once a day. With respect 
to HRD tumors in overall, the responses 
in the hazard ratios, you can see there that 
they still had a statistically significant haz-
ard ratio with 0.5 in the HRD patients as well 
as 0.65 in the overall population. Even though 
you may be starting at a lower dose, you 
decrease the adverse event profile, and you 
maintain a nice hazard ratio and response.

BOARDMAN: I certainly have found that with 
the individualized dosing, I personally see a 
lot less grade 3/4 thrombocytopenia. The 
other thing that I learned as I used this drug 
is that those weekly lab assessments during 
that first month on therapy are so important. 
I don’t wait for the patient to develop a grade 
3/4 thrombocytopenia prior to dose interrup-
tion. If I see any decrease in the platelets, even 
a grade 1, I will dose interrupt and then wait 
for that platelet count to return to the normal 
range and then dose reduce 1 dose level for 
the management of the thrombocytopenia.

I also find with PARP inhibitors dose inter-
ruption is a helpful management strategy. If 
my patient is experiencing dyspnea or tachy-
cardia or fatigue or nausea, one helpful strat-
egy is dose interruption. Give them a week 
or two, allow those symptoms to resolve or to 
improve, and reintroduce them at the same 
dose—and they often tolerate the drug better 
the second time with a little break. The dose 
interruption is a very important strategy in 
maintaining the ability of the patient to be 
compliant and stay on treatment.

[For] nausea, [it] is also important to make 
the patients aware that it is perfectly appropri-
ate to coadminister a 5-HT3 [serotonin] along 
with their PARP inhibitor to prevent nausea. 
We certainly provide our patients with pre-
scriptions for a 5-HT3 [receptor antagonist] so 
that they have that flexibility to manage that 
nausea if that does occur. I find particularly 
with niraparib, which is once-daily dosing, 
that evening or bedtime dosing is another 
effective strategy for managing nausea  
associated with the drug. They basically sleep 
through it. And they don’t need the 5-HT3, and 
they wake up in the morning and feel well. 
For those patients who have insomnia associ-
ated with it, I go back to morning dosing. But 
with most of my patients, I do evening dosing 
and then 5-HT3 [as needed].

CHAN: I reschedule the medicine because 
it’s a 1-time dosing, in the evening, when 
the drug adverse effect peaks; whether it’s 
nausea or fatigue, they’re resting through 
it. The second thing that is really import-
ant is to reassure the patients that most of 
their adverse events associated with these 
compounds are going to be in the first  
2 or 3 months. Unlike chemotherapy, where 
the adverse events are cumulative over 
time, the adverse events of these drugs are 
more front-loaded. If you can help them 
manage these adverse events,...this helps 
reassure the patients that this is not going 
to be long term.

You can rest these patients. We have our 
nurses, or we check back with them after a 
week of break, 2 weeks of break, 3 weeks 
of break, recheck their labs, and see if we 
can restart the medicine. When I restart the 
medicine, I go on a slower ramp-up. I don’t 
restart them at 300 mg or 200 mg. I may 
restart them slowly at 100 mg per week, and 
then next week I give 200 mg. Or I [alternate 
100 mg and 200 mg each week], and I slowly 
ramp them up over the next 3 weeks to see if 
they can tolerate the drug better. If I can’t get 
them up to the dose that I like, whether it’s 
the weights and platelets dosing or the full 
dosing, I back off, which is the dose reduc-
tion for these patients. With that approach, 
with the premedications, with the reassur-
ance, with managing the scheduling and 
restarting and ramping up and reduction, 
...we can get better than what these trials 
have been able to do in terms of lowering the 
discontinuation rates. TT
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