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THE COMBINED USE of the BRAF 
inhibitor vemurafenib (Zelboraf), 
the MEK inhibitor cobimetinib 

(Cotellic), and the anti–PD-L1 checkpoint 
atezolizumab (Tecentriq), or VCA, may 
improve survival in patients with BRAF
V600E–mutated anaplastic thyroid cancer 
(ATC), according to data from cohort 1 of a 
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Atezolizumab Plus Vemurafenib/
Cobimetinib May Improve Survival 
in BRAF V600E–Mutated ATC

PER®: BLOOD CANCERS
Investigators Assemble to 
Defi ne Cellular Therapy’s 
Earlier Role in Blood Cancers 

MULTIDISCIPLINARY COMMU-
NICATION IS needed to make 
sense of the latest advances, 

said Andre H. Goy, MD, physician in chief 
at Hackensack Meridian Health Oncology 
Care Transformation Service, and chair-
man & chief physician offi cer at John 
Theurer Cancer Center. In an interview 
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AACR
Quad Combo Shows 
Safety, Tolerability 
in Pancreatic Cancer

A QUADRUPLET REGIMEN 
CONSISTING of canakinum-
ab (Ilaris), spartalizumab, 

gemcitabine, and nab-paclitaxel in 
patients with metastatic pancreatic 
cancer was shown to be safe and tol-
erable in the phase 1b PanCAN-SR1 
trial (NCT04581343), in fi ndings 
presented at the 
American Association 
for Cancer Research 
(AACR) Special Con-
ference: Pancreatic 
Cancer by Paul E. 
Oberstein, MD.1 The 
primary end point 
was to determine the 
incidence of dose-limiting toxicity 
(DLT) in the fi rst 56 days of dosing 
and to confi rm the recommended 
phase 2/3 starting dose (FIGURE1). 
Ten patients were enrolled in the 

SPECIAL REPORT
Drug Development Continues to Strive 
for Greater Benefi t in SCLC

NCCN HEM
Evaluating Eff ective 
Treatment Options, 
Strategies for R/R MCL

FOR PATIENTS WITH mantle 
cell lymphoma (MCL), current 
guidelines recommend chemo-

immunotherapy approaches in the 
frontline, Bruton tyrosine kinases 
(BTK) or lenalidomide plus rituximab 
(R2) in the second line, and chimeric 
antigen receptor (CAR) T-cell therapy 
in the third line.

During a presentation at the National
Comprehensive Cancer Network 2022 
Annual Congress: Hematologic Malig-
nancies, Tycel Phillips, MD, clinical 
associate professor at City of Hope 

in Duarte, California, 
spoke about fi nding 
the optimal treatment 
for patients with 
relapsed/refractory 
(R/R) MCL.1 Phillips 
reviewed treatment 
options such as ibru-

tinib (Imbruvica), acalabrutinib 
(Calquence), and zanubrutinib (Bruk-
insa), as well as options post-Bruton 
tyrosine kinase inhibitors. Addition-
ally, he spoke about adverse event 
(AE) profi les observed with each 
treatment and which patients would 
benefi t the most from these options.

Phillips began by discussing a 
study (NCT01236391) that fi rst 
showed the effectiveness of BTK 
inhibitors in second-line MCL.2 In 
this trial, patients were broken out 
into arms of no prior treatment with 
bortezomib (Velcade; n = 63), prior 
treatment with bortezomib (n = 48), 
and all patients (n = 111). The ORRs 
were 68%, 67%, and 68%; the complete 
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Three experts speak to the benefi ts of targeted 
therapies for the lung cancer fi eld. 
View at targetedonc.com/link/1971

P R E C I S I O N  M E D I C I N E  I N  O N C O L O G Y ®

Optimizing BCL2 Inhibitor Combinations in MDS
See pages 51-52
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NCCN
National Comprehensive Cancer Network® (NCCN®)

Tivozanib (FOTIVDA) is an NCCN Category 1 recommended option 
in relapse or stage IV ccRCC following ≥2 prior systemic therapies4

Category 1: Based upon high-level evidence, this is uniform 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.

ccRCC=clear cell renal cell carcinoma; CR=complete response; DOR=duration of response; LT-PFS=long-term progression-free survival; ORR=overall response rate; 
PFS=progression-free survival; PR=partial response; RCC=renal cell carcinoma.

(tivozanib) capsules

INDICATIONS
FOTIVDA is indicated for the treatment of adult patients with relapsed or refractory advanced renal cell carcinoma (RCC) following two or more prior 
systemic therapies.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: Hypertension was reported in 45% 
of FOTIVDA-treated patients with 22% of the events ≥Grade 3. Hypertensive 
crises were reported in 0.8% of patients. Do not initiate FOTIVDA in patients 
with uncontrolled hypertension. Monitor for hypertension and treat as 
needed. Reduce the FOTIVDA dose for persistent hypertension not 
controlled by anti-hypertensive medications. Discontinue FOTIVDA for 
severehypertension that cannot be controlled with anti-hypertensive
therapy or for hypertensive crisis. 
Cardiac Failure: Cardiac failures were reported in 1.6% of FOTIVDA-treated 
patients, with 1% of events reported as ≥Grade 3; 0.6% of events were fatal. 
Monitor for signs or symptoms of cardiac failure throughout treatment with 
FOTIVDA. Manage with dose interruption, dose reduction, or discontinuation.
Cardiac Ischemia and Arterial Thromboembolic Events: Cardiac ischemia in 
FOTIVDA-treated patients were reported in 3.2%; 0.4% of events were fatal. 
Arterial thromboembolic events were reported in 2.0% of FOTIVDA-treated 
patients, including death due to ischemic stroke (0.1%). Closely monitor 
patients who are at risk for, or who have a history of these events. Discontinue 
FOTIVDA in patients who develop severe arterial thromboembolic events, 
such as myocardial infarction and stroke.
Venous Thrombotic Events: Venous thromboembolic events were reported in 
2.4% of FOTIVDA-treated patients, including 0.3% fatal events. Closely monitor 
patients who are at increased risk for these events. Discontinue FOTIVDA in 
patients who develop serious venous thromboembolic events.
Hemorrhagic Events: Hemorrhagic events were reported in 11% of FOTIVDA- 
treated patients; 0.2% of events were fatal. FOTIVDA should be used with 
caution in patients who are at risk for or who have a history of bleeding.

Proteinuria: Proteinuria was reported in 8% of FOTIVDA-treated patients, 
with 2% Grade 3. Monitor throughout treatment with FOTIVDA. For moderate 
to severe proteinuria, reduce the dose or interrupt treatment with FOTIVDA. 
Discontinue FOTIVDA in patients who develop nephrotic syndrome.
Thyroid Dysfunction: Thyroid dysfunction events were reported in 11% of 
FOTIVDA-treated patients, with 0.3% of events reported as ≥Grade 3. Monitor 
thyroid function before initiation and throughout treatment with FOTIVDA.
Wound Healing Complications: Withhold FOTIVDA for at least 24 days prior 
to elective surgery. Do not administer FOTIVDA for at least 2 weeks after 
major surgery and until adequate wound healing is observed. The safety of 
resumption of FOTIVDA after resolution of wound healing complications has 
not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a 
syndrome of subcortical vasogenic edema diagnosed by MRI, can occur with 
FOTIVDA. Evaluate for RPLS in patients presenting with seizures, headache, 
visual disturbances, confusion, or altered mental function. Discontinue 
FOTIVDA if signs or symptoms of RPLS occur. 
Embryo-fetal Toxicity: FOTIVDA can cause fetal harm. Advise patients of the 
potential risk to a fetus, to avoid becoming pregnant and to use contraception 
during treatment and for one month after the last dose of FOTIVDA. Advise males 
with female partners of reproductive potential to use effective contraception 
during treatment and for one month after the last dose of FOTIVDA.
Allergic Reaction to Tartrazine: FOTIVDA 0.89 mg capsule contains FD&C Yellow 
No. 5 (tartrazine) as an imprint ink which may cause allergic-type reactions
 (including bronchial asthma) in certain susceptible patients.

ADVERSE REACTIONS
The most commonly reported (≥20%) adverse reactions were: fatigue/
asthenia, hypertension, diarrhea, decreased appetite, nausea, dysphonia, 
hypothyroidism, cough, and stomatitis. Serious adverse reactions reported in 
>2% of patients included bleeding (3.5%), venous thromboembolism (3.5%), 
arterial thromboembolism (2.9%), acute kidney injury (2.3%), and hepatobiliary 
disorders (2.3%). 
DRUG INTERACTIONS
Strong CYP3A4 Inducers: Avoid coadministration of FOTIVDA with strong 
CYP3A4 inducers.
USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during FOTIVDA treatment and for 
at least 1 month after the last dose.
Renal Impairment: The recommended dosage for patients with end-stage 
renal disease has not been established.

Hepatic Impairment: Reduce the FOTIVDA dose for patients with moderate 
hepatic impairment. The recommended dosage in patients with severe hepatic 
impairment has not been established. 

To report SUSPECTED ADVERSE REACTIONS, contact AVEO Pharmaceuticals, 
Inc. at 1-833-FOTIVDA (1-833-368-4832) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. 

Please see the brief summary of the Prescribing Information for FOTIVDA® 
(tivozanib) on the following pages.
References: 1. Atkins MB, et al. Long-term PFS from TIVO-3: tivozanib (TIVO) vs sorafenib (SOR) 
in relapsed/refractory (R/R) advanced RCC. Poster presented at ASCO GU, Feb 2022. 2. Rini BI, 
et al. Tivozanib versus sorafenib in patients with advanced renal cell carcinoma (TIVO-3): 
a phase 3, multicentre, randomised, controlled, open-label study. Lancet Oncol. 2020;21(1):
95-104. 3. FOTIVDA (tivozanib) [package insert]. Boston, MA: AVEO Pharmaceuticals, Inc, March 
2021. 4. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN® Guidelines) for Kidney Cancer. V.2.2023. © National Comprehensive Cancer Network, 
Inc. 2022. All rights reserved. Accessed August 4, 2022. To view the most recent and complete 
version of the guideline, go online to NCCN.org. 

FOTIVDA is a registered trademark of AVEO Pharmaceuticals, Inc. © 2022 AVEO Pharmaceuticals, Inc. All rights reserved. CORP-FOT-00714 08/22

Power You Can Get Comfortable With

The First and Only Prospective Phase 3, 3L+ Results 
in RCC, Now With 3- and 4-year PFS Data1-3

Achieved and Maintained Superior PFS (N=350)1-3

Progression Free 1 year*† 2 year*† 3 year 4 year

 FOTIVDA (%) 28
n=37

18
n=6

12.3
n=16

7.6
n=9

Sorafenib (%) 11
n=11

5
n=2

2.4
n=3

0
n=1

* Open-label, multicenter study in North America and the European Union. Primary endpoint: 
PFS assessed by blinded independent review committee. Secondary endpoint: ORR (defi ned as 
CR+PR), DOR, OS, tolerability, and safety.

† Median PFS: 5.6 months with FOTIVDA vs 3.9 months with sorafenib HR=0.73 [95% CI: 0.56, 
0.95], P=0.02)

Learn More at FOTIVDAhcp.com

•  LT-PFS data is based on exploratory analysis of investigator-assessed PFS, with a study start date of May 2016 and a data 
cutoff of May 24, 2021  

•  Investigator-assessed PFS analysis upon extended follow-up was consistent with the independent review committee (IRC) 
PFS analysis, which was the primary endpoint for TIVO-3  

•  The safety profi le of FOTIVDA was consistent with the full Prescribing Information 

Tolerability and Safety3

•  Most common ARs (≥20%): fatigue, hypertension, diarrhea, decreased appetite, nausea, dysphonia, hypothyroidism, cough, 
and stomatitis

•  Serious ARs (>2%): bleeding, venous thromboembolism, arterial thromboembolism, acute kidney injury, and hepatobiliary disorders

Exploratory Analysis
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INDICATIONS
FOTIVDA is indicated for the treatment of adult patients with relapsed or refractory advanced renal cell carcinoma (RCC) following two or more prior 
systemic therapies.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: Hypertension was reported in 45% 
of FOTIVDA-treated patients with 22% of the events ≥Grade 3. Hypertensive 
crises were reported in 0.8% of patients. Do not initiate FOTIVDA in patients 
with uncontrolled hypertension. Monitor for hypertension and treat as 
needed. Reduce the FOTIVDA dose for persistent hypertension not 
controlled by anti-hypertensive medications. Discontinue FOTIVDA for 
severehypertension that cannot be controlled with anti-hypertensive
therapy or for hypertensive crisis. 
Cardiac Failure: Cardiac failures were reported in 1.6% of FOTIVDA-treated 
patients, with 1% of events reported as ≥Grade 3; 0.6% of events were fatal. 
Monitor for signs or symptoms of cardiac failure throughout treatment with 
FOTIVDA. Manage with dose interruption, dose reduction, or discontinuation.
Cardiac Ischemia and Arterial Thromboembolic Events: Cardiac ischemia in 
FOTIVDA-treated patients were reported in 3.2%; 0.4% of events were fatal. 
Arterial thromboembolic events were reported in 2.0% of FOTIVDA-treated 
patients, including death due to ischemic stroke (0.1%). Closely monitor 
patients who are at risk for, or who have a history of these events. Discontinue 
FOTIVDA in patients who develop severe arterial thromboembolic events, 
such as myocardial infarction and stroke.
Venous Thrombotic Events: Venous thromboembolic events were reported in 
2.4% of FOTIVDA-treated patients, including 0.3% fatal events. Closely monitor 
patients who are at increased risk for these events. Discontinue FOTIVDA in 
patients who develop serious venous thromboembolic events.
Hemorrhagic Events: Hemorrhagic events were reported in 11% of FOTIVDA- 
treated patients; 0.2% of events were fatal. FOTIVDA should be used with 
caution in patients who are at risk for or who have a history of bleeding.

Proteinuria: Proteinuria was reported in 8% of FOTIVDA-treated patients, 
with 2% Grade 3. Monitor throughout treatment with FOTIVDA. For moderate 
to severe proteinuria, reduce the dose or interrupt treatment with FOTIVDA. 
Discontinue FOTIVDA in patients who develop nephrotic syndrome.
Thyroid Dysfunction: Thyroid dysfunction events were reported in 11% of 
FOTIVDA-treated patients, with 0.3% of events reported as ≥Grade 3. Monitor 
thyroid function before initiation and throughout treatment with FOTIVDA.
Wound Healing Complications: Withhold FOTIVDA for at least 24 days prior 
to elective surgery. Do not administer FOTIVDA for at least 2 weeks after 
major surgery and until adequate wound healing is observed. The safety of 
resumption of FOTIVDA after resolution of wound healing complications has 
not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a 
syndrome of subcortical vasogenic edema diagnosed by MRI, can occur with 
FOTIVDA. Evaluate for RPLS in patients presenting with seizures, headache, 
visual disturbances, confusion, or altered mental function. Discontinue 
FOTIVDA if signs or symptoms of RPLS occur. 
Embryo-fetal Toxicity: FOTIVDA can cause fetal harm. Advise patients of the 
potential risk to a fetus, to avoid becoming pregnant and to use contraception 
during treatment and for one month after the last dose of FOTIVDA. Advise males 
with female partners of reproductive potential to use effective contraception 
during treatment and for one month after the last dose of FOTIVDA.
Allergic Reaction to Tartrazine: FOTIVDA 0.89 mg capsule contains FD&C Yellow 
No. 5 (tartrazine) as an imprint ink which may cause allergic-type reactions
 (including bronchial asthma) in certain susceptible patients.

ADVERSE REACTIONS
The most commonly reported (≥20%) adverse reactions were: fatigue/
asthenia, hypertension, diarrhea, decreased appetite, nausea, dysphonia, 
hypothyroidism, cough, and stomatitis. Serious adverse reactions reported in 
>2% of patients included bleeding (3.5%), venous thromboembolism (3.5%), 
arterial thromboembolism (2.9%), acute kidney injury (2.3%), and hepatobiliary 
disorders (2.3%). 
DRUG INTERACTIONS
Strong CYP3A4 Inducers: Avoid coadministration of FOTIVDA with strong 
CYP3A4 inducers.
USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during FOTIVDA treatment and for 
at least 1 month after the last dose.
Renal Impairment: The recommended dosage for patients with end-stage 
renal disease has not been established.

Hepatic Impairment: Reduce the FOTIVDA dose for patients with moderate 
hepatic impairment. The recommended dosage in patients with severe hepatic 
impairment has not been established. 

To report SUSPECTED ADVERSE REACTIONS, contact AVEO Pharmaceuticals, 
Inc. at 1-833-FOTIVDA (1-833-368-4832) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. 

Please see the brief summary of the Prescribing Information for FOTIVDA® 
(tivozanib) on the following pages.
References: 1. Atkins MB, et al. Long-term PFS from TIVO-3: tivozanib (TIVO) vs sorafenib (SOR) 
in relapsed/refractory (R/R) advanced RCC. Poster presented at ASCO GU, Feb 2022. 2. Rini BI, 
et al. Tivozanib versus sorafenib in patients with advanced renal cell carcinoma (TIVO-3): 
a phase 3, multicentre, randomised, controlled, open-label study. Lancet Oncol. 2020;21(1):
95-104. 3. FOTIVDA (tivozanib) [package insert]. Boston, MA: AVEO Pharmaceuticals, Inc, March 
2021. 4. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology 
(NCCN® Guidelines) for Kidney Cancer. V.2.2023. © National Comprehensive Cancer Network, 
Inc. 2022. All rights reserved. Accessed August 4, 2022. To view the most recent and complete 
version of the guideline, go online to NCCN.org. 
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FOTIVDA® (tivozanib) capsules
BRIEF SUMMARY OF PRESCRIBING INFORMATION
PLEASE SEE THE FOTIVDA PACKAGE INSERT FOR 
FULL PRESCRIBING INFORMATION.

INITIAL U.S. APPROVAL: 2021
1 INDICATIONS AND USAGE
FOTIVDA is indicated for the treatment of patients with 
relapsed or refractory advanced renal cell carcinoma 
(RCC) following two or more prior systemic therapies.

4 CONTRAINDICATIONS
None. 

5 WARNINGS AND PRECAUTIONS
5.1 Hypertension and Hypertensive Crisis
Hypertension occurred in 45% of patients treated with 
FOTIVDA, with 22% of the events ≥Grade 3. Hypertensive 
crises occurred in 0.8% of patients.

Blood pressure should be well-controlled prior to 
initiating FOTIVDA. Patients should be monitored 
for hypertension and treated as needed with standard 
anti-hypertensive therapy. In the case of persistent 
hypertension despite use of anti-hypertensive 
medications, reduce the FOTIVDA dose. Discontinue 
FOTIVDA if hypertension is severe and persistent 
despite anti-hypertensive therapy and dose reduction 
of FOTIVDA, and discontinuation should be considered 
if there is evidence of hypertensive crisis. If FOTIVDA 
is interrupted, patients receiving antihypertensive 
medications should be monitored for hypotension.

5.2 Cardiac Failure
FOTIVDA can cause serious, sometimes fatal, cardiac 
failure. Cardiac failure in FOTIVDA-treated patients 
occurred in 1.6%, with 1% of events ≥Grade 3, and 0.6% 
of events were fatal. FOTIVDA has not been studied 
in patients with symptomatic cardiac failure within 
the preceding 6 months before FOTIVDA treatment 
initiation. Periodically monitor patients for symptoms 
of cardiac failure throughout treatment with FOTIVDA. 
Management of cardiac failure events may require 
interruption, dose reduction, or permanent 
discontinuation of FOTIVDA therapy.

5.3 Cardiac Ischemia and Arterial Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, cardiac 
ischemia and arterial thromboembolic events. Cardiac 
ischemia in FOTIVDA-treated patients occurred in 3.2%, 
with 1.5% of events >Grade 3, and 0.4% of events were 
fatal. Arterial thromboembolic events were reported in 
2% of FOTIVDA-treated patients, including death due to 
ischemic stroke (0.1%).
FOTIVDA has not been studied in patients who had 
an arterial thrombotic event, myocardial infarction, 
or unstable angina within the preceding 6 months 
before FOTIVDA treatment initiation. Closely monitor 
patients who are at risk for, or who have a history of 
these events (such as myocardial infarction and stroke), 
during treatment with FOTIVDA. Discontinue FOTIVDA 
in patients who develop any severe or life-threatening 
arterial thromboembolic event.

5.4 Venous Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, venous 
thromboembolic events. Venous thromboembolic 
events occurred in 2.4% of patients treated with 
FOTIVDA, including death (0.3%). Closely monitor 
patients who are at risk for, or who have a history of  
these events during treatment with FOTIVDA. 
Discontinue FOTIVDA in patients who develop any 
severe or life-threatening venous thromboembolic event.

5.5 Hemorrhagic Events
FOTIVDA can cause serious, sometimes fatal, 
hemorrhagic events. Hemorrhagic events occurred in 
11% of patients treated with FOTIVDA, including death 
(0.2%). FOTIVDA has not been studied in patients with 
significant bleeding within the preceding 6 months 
before FOTIVDA treatment initiation. Closely monitor 
patients who are at risk for or who have a history 
of bleeding during treatment with FOTIVDA. 
Discontinue FOTIVDA in patients who develop severe or 
life-threatening hemorrhagic events.

5.6 Proteinuria
FOTIVDA can cause proteinuria. Proteinuria occurred 
in 8% of FOTIVDA-treated patients with 2% of events 
Grade 3. Of the patients who developed proteinuria, 
3/81 (3.7%) had acute kidney injury either concurrently 
or later during treatment. Monitor patients for 
proteinuria before initiation of, and periodically 
throughout, treatment with FOTIVDA. For patients who 
develop moderate to severe proteinuria, reduce the 
dose or interrupt FOTIVDA treatment. Discontinue 
FOTIVDA in patients who develop nephrotic syndrome.

5.7 Thyroid Dysfunction
FOTIVDA can cause thyroid dysfunction. Thyroid 
dysfunction events in FOTIVDA-treated patients 
occurred in 11%, with 0.3% Grade 3 or 4 events. 
Hypothyroidism was reported in 8% of patients and 
hyperthyroidism was reported in 1% of patients. 
Monitor thyroid function before initiation of, and 
periodically throughout, treatment with FOTIVDA. 
Treat hypothyroidism and hyperthyroidism to 
maintain euthyroid state before and during treatment 
with FOTIVDA.

5.8 Risk of Impaired Wound Healing
Impaired wound healing can occur in patients who 
receive drugs that inhibit the vascular endothelial 
growth factor (VEGF) signaling pathway, such as 
FOTIVDA. Therefore, FOTIVDA has the potential to 
adversely affect wound healing. Withhold FOTIVDA 
for at least 24 days 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 FOTIVDA after resolution of wound 
healing complications has not been established.

5.9 Reversible Posterior Leukoencephalopathy Syn-
drome
Reversible posterior leukoencephalopathy syndrome 
(RPLS), a syndrome of subcortical vasogenic edema 
diagnosed by MRI, can occur with FOTIVDA. Perform 
an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion, 
or altered mental function. Discontinue FOTIVDA in 
patients who develop RPLS.

5.10 Embryo-Fetal Toxicity
Based on findings from animal studies and its 
mechanism of action, FOTIVDA can cause fetal 
harm when administered to a pregnant woman. 
In embryo-fetal developmental studies, oral 
administration of tivozanib to pregnant animals during 
the period of organogenesis caused maternal toxicity, 
fetal malformations and embryo-fetal death at doses 
below the maximum recommended clinical dose on 
a mg/m2 basis. 

5.11 Allergic Reactions to Tartrazine 
(FD&C Yellow No. 5)
FOTIVDA 0.89 mg capsule contains FD&C Yellow 
No. 5 (tartrazine) as an imprint ink which may cause 
allergic-type reactions (including bronchial asthma) 
in certain susceptible patients.

6 ADVERSE REACTIONS
The following clinically significant adverse reactions 
are also described elsewhere in the labeling: 
Hypertension and Hypertensive Crisis, Cardiac Failure, 
Cardiac Ischemia and Arterial Thromboembolic Events, 
Venous Thromboembolic Events, Hemorrhagic Events, 
Proteinuria, Thyroid Dysfunction, Risk of Impaired 
Wound Healing, Reversible Posterior 
Leukoencephalopathy Syndrome (RPLS).

6.1 Clinical Trial Experience
The pooled safety population described in WARNINGS 
AND PRECAUTIONS reflect exposure to FOTIVDA 
administered at 1.34 mg orally once daily with or without 
food for 21 days on treatment followed by 7 days off 
treatment for a 28-day cycle in 1008 patients with 
advanced RCC in TIVO-3 and five other monotherapy 
studies. Among 1008 patients who received 
FOTIVDA, 52% were exposed for 6 months or longer and 
34% were exposed for greater than one year. 
Relapsed or Refractory Advanced RCC Following Two or 
More Prior Systemic Therapies
The safety of FOTIVDA was evaluated in TIVO-3, a
randomized, open-label trial in 350 patients with 
relapsed or refractory advanced RCC who received 2 or 
3 prior systemic treatments.  Patients were randomized 
(1:1) to receive FOTIVDA 1.34 mg orally once daily for 21 
days on treatment followed by 7 days off treatment for 
a 28-day cycle, or to receive sorafenib 400 mg orally twice
a day continuously until disease progression or 
unacceptable toxicity. Among patients who received 
FOTIVDA, 53% were exposed for 6 months or longer and 
31% were exposed for greater than one year.  
Serious adverse reactions occurred in 45% of patients 
who received FOTIVDA. Serious adverse reactions in 
>2% of patients included bleeding (3.5%), venous 
thromboembolism (3.5%), arterial thromboembolism 
(2.9%), acute kidney injury (2.3%), and hepatobiliary 
disorders (2.3%). Fatal adverse reactions occurred in 8% of 
patients who received FOTIVDA, including pneumonia 
(1.7%), hepatobiliary disorders (1.2%), respiratory failure 
(1.2%), myocardial infarction (0.6%), cerebrovascular 
accident (0.6%), and subdural hematoma (0.6%).

Adverse 
Reaction

FOTIVDA
(n = 173)

Sorafenib
(n = 170)

All 
Grades

(%)

Grades 
3 OR 4

(%)

All 
Grades

(%)

Grades 
3 OR 4

(%)

Any 99 67 100 72

General

Fatigue* 67 13 48 12

Vascular 

Hypertension† 44 24 31 17

Bleeding‡ 17 3 12 1

Gastrointestinal 

Diarrhea§ 43 2 54 11

Nausea 30 0 18 4

Stomatitis 21 2 23 2

Vomiting 18 1 17 2

Metabolism and nutrition

Decreased appetite 39 5 30 4

Respiratory, thoracic, and mediastinal

Dysphonia 27 1 9 0

Cough 22 0 15 1

Dyspnea 15 3 11 1

Endocrine

Hypothyroidism¶ 24 1 11 0

Musculoskeletal

Back pain 19 2 16 2

Skin and subcutaneous tissue disorders

Rash# 18 1 52 15

Palmar-plantar
erythrodysesthesia 
syndrome

16 1 41 17

Investigations

Weight
decreased 17 3 22 3

Permanent discontinuation of FOTIVDA due to an 
adverse reaction occurred in 21% of patients. Adverse 
reactions which resulted in permanent discontinuation 
of FOTIVDA in >2 patients included hepatobiliary 
disorders, fatigue, and pneumonia. Dosage interruptions 
of FOTIVDA due to an adverse reaction occurred in 
48% of patients. Adverse reactions which required 
dosage interruption in >5% of patients included fatigue, 
hypertension, decreased appetite, and nausea. Dose 
reductions of FOTIVDA due to an adverse reaction 
occurred in 24% of patients. Adverse reactions which 
required dose reductions in >3% of patients included 
fatigue, diarrhea, and decreased appetite.
The most common (≥20%) adverse reactions were 
fatigue, hypertension, diarrhea, decreased appetite, 
nausea, dysphonia, hypothyroidism, cough, and 
stomatitis, and the most common Grade 3 or 4 
laboratory abnormalities (≥5%) were sodium 
decreased, lipase increased, and phosphate decreased.
Table 2 summarizes the adverse reactions in TIVO-3.

Table 2. Adverse Reactions (≥15%) in Patients Who 
Received FOTIVDA in TIVO-3

*Includes fatigue and asthenia
†Includes hypertension, blood pressure increased, hypertensive crisis
‡Includes hematuria, epistaxis, hemoptysis, hematoma, rectal 
hemorrhage, vaginal hemorrhage, contusion, gastrointestinal 
hemorrhage, hematochezia, intraocular hematoma, melena, 
metrorrhagia, pulmonary hemorrhage, subdural hematoma, 
gingival bleeding, hematemesis, hemorrhage intracranial, 
hemorrhoidal hemorrhage, splinter hemorrhages

§Includes diarrhea and frequent bowel movements
¶Includes hypothyroidism, blood thyroid stimulating hormone increased, 
tri-iodothyronine decreased, tri-iodothyronine free decreased

#Includes dermatitis, dermatitis acneiform, dermatitis contact, drug 
eruption, eczema, eczema nummular, erythema, erythema multiforme, 
photosensitivity reaction, pruritus, psoriasis, rash, rash erythematous, 
rash generalized, rash macular, rash maculo-papular, rash morbilliform, 
rash pruritic, seborrheic dermatitis, skin exfoliation, skin irritation, skin 
lesion, swelling face, toxic skin eruption, urticaria
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Clinically relevant adverse reactions in <15% of patients 
who received FOTIVDA included proteinuria, venous 
thromboembolism, arterial thromboembolism, 
hyperthyroidism, hepatobiliary disorders, osteonecrosis, 
cardiac failure, and delirium. 
Table 3 summarizes the laboratory abnormalities in 
TIVO-3.
Table 3. Select Laboratory Abnormalities (≥10%) That 
Worsened from Baseline in Patients with Advanced 
RCC Who Received FOTIVDA

Laboratory 
Abnormality

FOTIVDA1

(n = 173)
Sorafenib1

(n = 170)
All 

Grades
(%)

Grades 
3 OR 4

(%)

All 
Grades

(%)

Grades 
3 OR 4

(%)

Hematology 

Lymphocytes decreased 25 5 42 6

Hemoglobin increased 19 0 8 0

Platelets decreased 19 0 18 1

Hemoglobin decreased 16 1 27 4

Chemistry

Creatinine 50 0 37 1

Glucose increased 50 3 40 0

Phosphate decreased 38 5 63 31

Sodium decreased 36 9 30 11

Lipase increased 32 9 36 10

ALT increased 30 4 29 2

Alkaline phosphatase 
increased 30 4 32 2

AST increased 28 1 31 2

Potassium increased 26 3 23 0

Magnesium decreased 26 0 23 1

Amylase increased 23 2 28 3

Calcium increased 15 2 7 2

Bilirubin increased 11 3 11 0

Coagulation

Activated partial 
thromboplastin time 
prolonged

26 1 18 0

7 DRUG INTERACTIONS
Avoid concomitant use of strong CYP3A inducers with 
FOTIVDA.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings in animal studies and its 
mechanism of action, FOTIVDA can cause fetal harm 
when administered to a pregnant woman. There are 
no available data on FOTIVDA use in pregnant woman 
to inform the drug-associated risk. In embryo-fetal 
developmental studies, oral administration of 
tivozanib to pregnant animals during the period of 
organogenesis caused maternal toxicity, fetal 
malformations and embryo-fetal death at doses 
below the maximum recommended clinical dose on a 
mg/m2 basis. Advise pregnant woman of the potential 
risk to a fetus. 
Animal data
In an embryo-fetal developmental study in pregnant 
rats, daily oral administration of tivozanib at doses ≥0.03 
mg/kg/day (0.2 times the maximum recommended 
clinical dose on a mg/m2 basis) during the period of or-
ganogenesis resulted in maternal toxicity, increases 
in early and late resorptions, and an increase in fetal 
external malformations (body edema, short/kinked tail), 
and skeletal developmental delays.

In an embryo-fetal developmental study in pregnant 
rabbits, daily oral administration of tivozanib at 1 mg/kg/
day (14.5 times the maximum recommended clinical 
dose on a mg/m2 basis) during the period of 
organogenesis resulted in fetal malformations
including ventricular septal defects and major vessel 
anomalies. No maternal toxicity was reported at doses 
up to 1 mg/kg/day.

8.2 Lactation
Risk Summary: There are no data on the presence of 
tivozanib in human milk, or the effects of tivozanib on 
the breastfed child, or on milk production. Because 
of the potential for serious adverse reactions in a 
breastfed child, advise a lactating woman not to 
breastfeed during treatment with FOTIVDA and for 
one month after the last dose.

8.3 Females and Males of Reproductive Potential
FOTIVDA can cause fetal harm when administered to a 
pregnant woman.
Pregnancy Testing: Verify pregnancy status of females 
of reproductive potential prior to starting treatment 
with FOTIVDA.
Contraception: Advise females of reproductive potential 
to use effective contraception during treatment with 
FOTIVDA and for one month after the last dose. Advise 
males with female partners of reproductive potential 
to use effective contraception during treatment with 
FOTIVDA and for one month after the last dose.
Infertility: Based on findings in animal studies, 
FOTIVDA can impair fertility in females and males of 
reproductive potential.

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

8.5 Geriatric Use
Of the 1008 patients with advanced RCC treated with 
FOTIVDA, 29% were ≥65 years of age and 4% were 
≥75 years of age. No overall differences in safety were 
observed between patients ≥65 versus <65 years of age. 
Of the 175 patients with advanced RCC following two or 
more prior systemic therapies randomized to FOTIVDA, 
44% were ≥65 years of age and 9% were ≥75 of age. 
No overall differences in effectiveness were observed 
between patients ≥65 versus <65 years of age.

8.6 Renal Impairment
No dosage modification is recommended for patients 
with mild to severe renal impairment (creatinine 
clearance [CLcr] 15-89 mL/min, estimated by 
Cockcroft-Gault). The recommended dosage for patients 
with end-stage renal disease has not been established.

8.7 Hepatic Impairment
Reduce the dosage when administering FOTIVDA in 
patients with moderate (total bilirubin greater than 
1.5 to 3 times ULN with any AST) hepatic impairment. 
No dosage modification is recommended for patients 
with mild (total bilirubin less than or equal to ULN with 
AST greater than ULN or total bilirubin greater than 
1 to 1.5 times ULN with any AST) hepatic impairment. 
The recommended dosage of FOTIVDA in patients with 
severe (total bilirubin greater than 3 to 10 times ULN with 
any AST) hepatic impairment has not been established.

10 OVERDOSAGE
Overdosage with FOTIVDA can cause severe 
hypertension and hypertensive crisis that may result
in death.
During clinical studies, three patients inadvertently 
received doses ≥2.68 mg (≥2 times the recommended 
dose) of FOTIVDA. One patient who received two daily 
doses of 8.9 mg of FOTIVDA experienced hypertensive 
crisis with severe hypertensive retinopathy; a second 
patient who received three doses of 1.34 mg in one day 
experienced fatal uncontrolled hypertension; and a third 
patient who received two doses of 1.34 mg FOTIVDA in 
one day experienced persistent hypertension lasting 
over 5 days. There is no specific treatment or antidote 
for FOTIVDA overdose. In cases of suspected overdose, 
withhold FOTIVDA, closely monitor patients for 
hypertension and hypertensive crisis and other 
potential adverse reactions. Immediately manage 
signs or symptoms of hypertension and provide other 
supportive care as clinically indicated.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA approved patient 
labeling (PATIENT INFORMATION).
Hypertension and Hypertensive Crisis: Inform patients 
that hypertension or hypertensive crisis may occur 
during FOTIVDA treatment. Advise patients to undergo 
routine blood pressure monitoring and to contact their 
healthcare provider if blood pressure is elevated. Advise 
patients that if they experience signs or symptoms of 
hypertension to immediately contact their health care 
provider.
Cardiac Failure: Advise patients to immediately contact 
their healthcare provider if they develop symptoms of 
cardiac failure.
Cardiac Ischemia and Arterial Thromboembolic Events:
Inform patients that arterial thromboembolic events
(including fatal outcomes) may occur during FOTIVDA
treatment. Advise patients to immediately contact 
their health care provider if new onset of chest 
discomfort, sudden weakness, or other events 
suggestive of a thrombotic event occurs.
Venous Thromboembolic Events: Advise patients to
immediately contact their healthcare provider if they 
develop symptoms of dyspnea or localized limb edema.
Hemorrhagic Events: Instruct patients to contact 
their healthcare provider to seek immediate medical 
attention for signs or symptoms of unusual bleeding 
or hemorrhage.
Risk of Impaired Wound Healing: Inform patients 
that FOTIVDA may impair wound healing. Advise 
patients that temporary interruption of FOTIVDA is 
recommended prior to elective surgery. Advise patients 
to contact their healthcare provider before any planned 
surgeries, including dental surgery.
Reverse Posterior Leukoencephalopathy Syndrome:
Inform patients that RPLS may occur during FOTIVDA 
treatment.  Advise patients to immediately contact their 
health care provider in the event of seizures, headaches, 
visual disturbances, confusion, or difficulty thinking.
Overdosage: Instruct patients to contact their healthcare 
provider immediately if they inadvertently take too much 
FOTIVDA.
Embryo-Fetal Toxicity: Advise females of reproductive 
potential of the potential risk to a fetus. Advise patients 
to inform their healthcare provider of a known or 
suspected pregnancy.  Advise females of reproductive 
potential to use effective contraception during 
treatment with FOTIVDA and for one month after the 
last dose. Advise male patients with female partners of 
reproductive potential to use effective contraception 
during treatment with FOTIVDA and for one month after 
the last dose. 
Lactation: Advise women not to breastfeed during 
treatment with FOTIVDA and for one month after the 
last dose.
Infertility: Advise males and females of reproductive 
potential that FOTIVDA can impair fertility.
Allergic Reactions to Tartrazine (FD&C Yellow No. 5):
FOTIVDA 0.89 mg capsule contains FD&C Yellow 
No. 5 (tartrazine) as an imprint ink which may cause 
allergic-type reactions (including bronchial asthma) in 
certain susceptible patients.
Other Common Events: Advise patients that other 
adverse reactions with FOTIVDA treatment may 
include diarrhea, vomiting, dysphonia (hoarseness 
of voice), fatigue, asthenia and stomatitis (sores in the 
mouth), and cough. 
Important Administration Information: Instruct patient 
if a dose of FOTIVDA is missed, the next dose should be 
taken at the regularly scheduled time. Do not take two 
doses in the same day.
Drug Interactions: Advise patients to inform their 
healthcare provider of all concomitant medications, 
vitamins, or dietary and herbal supplements.

This brief summary is based on the FOTIVDA 
Prescribing Information issued 03/2021

FOTIVDA is a registered trademark of AVEO Pharmaceuticals, Inc.     © 2021 AVEO Pharmaceuticals, Inc.     All rights reserved.     CORP-FOT-00100     04/2021

1 The denominator used to calculate the rate varied from 139 to 171 
based on the number of patients with a baseline value and at least 
one post-treatment value. 
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Enhancing Backbone 
Therapies Lead to 
Quadruplet Combinations in 
Myelodysplastic Syndrome 
and Pancreatic Cancer

ACOMMON STRATEGY IN managing cancer is 
adding new therapies to proven regimens. Adapt-
ing and refi ning backbone therapies can identify 

settings that lead to the delivery of optimal care. This has 
worked for the most part in many hematologic malignan-
cies, including myelodysplastic syndrome (MDS).

In this issue’s Precision Medicine in Oncology® column, 
we highlight an interview with Rami Komrokji, MD, vice 
chair of the Department of Malignant Hematology and 
head of the Leukemia and MDS Section at Moffi  tt Cancer 
Center, Tampa, Florida (pages 51-52).

He addressed the use of venetoclax (Venclexta) in various 
combinations involving azacitidine, hypomethylating agents 
(HMA), and the novel agents magrolimab and sabatolimab. 
Magrolimab is being evaluated in the phase 3 ENHANCE 
(NCT04313881) and ENHANCE-2 (NCT04778397) trials 
coupled with azacitidine. Komrokji says preliminary data of 
magrolimab plus azacitidine in 24 evaluable patients with 
untreated HR-MDS in the study showed strong activity. 
There was an objective response rate (ORR) of 92%, com-
plete response (CR) rate of 50%, and maintained CR rate of 
33% in these patients.

Clinical responses for sabatolimab plus HMA were 
reported in a phase 1b trial (NCT03066648) in which 51 
patients had an ORR of 56.9% and a CR rate of 19.6%. 

The median duration of response (DOR) was 16.1 
months, but it was 21.5 months for those with a CR. This 
combination is also being investigated in the phase 2 STIM-
ULUS-MDS1 trial (NCT03946670), Komrokji said.

A similar strategic approach is undergoing evaluation in 
pancreatic cancer. A common doublet regimen consisting 
of gemcitabine and nab-paclitaxel has shown consistency 
but the search to address unmet needs has resulted in 
exploration of unique quadruplet therapies.

For example, the quadruplet regimen of canakinumab 
(Ilaris), spartalizumab, gemcitabine, and nab-paclitaxel 
was shown to be safe and tolerable in the phase 1b 
PanCAN-SR1 trial (NCT04581343) in patients with meta-
static pancreatic cancer. Findings were presented during 
the American Association for Cancer Research (AACR) 
Special Conference: Pancreatic Cancer (pages 34-35). 
Safety and tolerability profi les were determined to be 
acceptable and very early effi  cacy data were explored. 
The takeaway message, among investigators, was that 
the fi ndings were hypothesis-generating and ongoing 
studies are needed. TT
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QUIZ

How long after stopping immuno-
therapy treatment in endometrial 
cancer, should the clinician keep 
an eye out for immune-related 
adverse events?

A. 1 to 3 months

B. 3 to 6 months

C. 7 to 9 months

D. 9 to 12 months

E. None of the above

See our Case-Based Peer 
Perspectives in Endometrial 
Cancer for the answer.
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THYROID CANCER IS generally regarded as highly curable, particularly 
papillary carcinoma, the most common type of well-differentiated dis-
ease. Over the years, progress with respect to differentiated papillary 

carcinoma has included reduced-intensity surgery and led to cure for tumors 
under 4 cm in patients at low risk. However, there are aggressive variants 
and differentiation states that require multidisciplinary care. Until recently, 
high levels of mortality and morbidity had been observed for aggressive vari-
ants. and poorly differentiated thyroid carcinoma (PDTC) and anaplastic thy-
roid carcinoma (ATC). 

Advances in molecular profi ling of common genetic variants opened the way 
to distinguish benign from malignant tumors in indeterminate needle biopsies. 
Subsequently, genetic variants with a high risk of progression to recurrence 
and aggressive disease, like regional and distant metastasis, have become 
more clearly understood. They are the relatively common BRAF gene aberra-
tions with alterations in TERT or TP53. Our knowledge of aggressive disease 
has allowed us to design trials for ATC and other poorly differentiated thyroid 
cancers that use agents targeting similar aberrations in other malignancies.

At the annual meeting of the American Thyroid Association in October, Maria 
E. Cabanillas, MD, of The University of Texas MD Anderson Cancer Center, 
Houston, presented data on dabrafenib (Tafi nlar) and trametinib combination 
therapy, which has been widely shown to inhibit melanoma caused by the same 
BRAF-activating mutation as seen in approximately half of aggressive thyroid 
cancers. Cabanillas et al combined dabrafenib and trametinib with an anti–
PD-1 agent, pembrolizumab (Keytruda), and achieved dramatic clinical benefi t 
for this otherwise devastating diagnosis. 

Because of their proximity to and invasion of the great vessels and airway, 
PDTC and ATC are among the most morbid and visible malignancies. As a busy 
surgeon and clinical investigator, it is tremendously gratifying for me to see 
thoughtful researchers willing to address these orphan diseases. Patients with 
PDTC and ATC have benefi ted greatly from the efforts of investigators willing 
to tackle this cancer type, and we are seeing tremendous benefi ts by transfer-
ring agents and mechanistic targeting to this challenging disease. Clearly, we 
still have far to go. But advances to date hold promise for other orphan cancers 
with analogous alterations, on which we might bring to bear agents that will 
have similar effects. TT
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Investigators’ Reach 
Extends Hope for Patients 
With Anaplastic Thyroid Carcinoma
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TECLISTAMAB-CQYV (TECVAYLI)  |   OCTOBER 25, 2022

The FDA has granted an accelerated approval to teclistam-
ab-cqyv (Tecvayli) for the treatment of adult patients with relapsed 
or refractory multiple myeloma who have received 4 or more prior 
lines of therapy, including a proteasome inhibitor, an immunomod-
ulatory agent, and an anti-CD38 monoclonal antibody. Data from 
the phase 1/2 MajesTEC-1 trial (NCT03145181; NCT04557098) 
support this approval, as teclistamab demonstrated an objective 
response rate (ORR) of 61.8% (95% CI, 52.1%-70.9%) in the study.

At a median follow-up of 7.4 months, the estimated duration of 
response (DOR) rate was 90.6% at 6 months (95% CI, 80.3%-95.7%) 
and 66.5% (95% CI, 38.8%-83.9%) at 9 months. The median DOR was 
not estimable (NE; 95% CI, 9.0-NE). Teclistamab, an off -the-shelf, 
T-cell redirecting, bispecifi c antibody, targets both B-cell maturation 
antigen (BCMA) and CD3. The agent redirects CD3-positive T cells 
to BCMA-expressing myeloma cells, inducing tumor cell death.

MajesTEC-1 is a single-arm, open-label, multicenter trial that 
enrolled 110 patients with relapsed or refractory multiple myeloma.
All patients had received at least 3 prior treatments, including 
a proteasome inhibitor, an immunomodulatory agent, and an 
anti-CD38 monoclonal antibody. Further, those included were 
aged 18 years and older; had progressive, measurable disease at 
screening; and an ECOG performance status of 0 or 1. 

A weekly subcutaneous injection of teclistamab at a dose of 
1.5 mg/kg of body weight was administered following step-up 
doses of 0.06 mg/kg and 0.3 mg/kg. In phase 1 of the trial, the 
cycle duration was 21 days and in phase 2, it was 28 days. 

Overall response was the primary end point of the study. Sec-
ondary end points included DOR, time until response, progres-
sion-free survival, and overall survival.

Between March 3, 2020, and August 13, 2021, 165 patients 
were enrolled and treated with teclistamab at 1.5 mg/kg. 

A total of 70 patients (42.4%) continued to receive treatment as 
of March 16, 2022, with a median duration of 8.5 months (range, 
0.2-24.4). Then 98 patients (59.4%) received at least 6 months of 
teclistamab, and 79 patients (47.9%) received at least 9 months. 

Findings revealed that along with the ORR of 61.8%, a total of 
28.2% of patients achieved a complete response or better. The 
median time to fi rst response was 1.2 months (range, 0.2-5.5).

Regarding safety, each of the 165 patients reported hav-
ing an adverse event (AE) and 156 (94.5%) had a grade 3 or 4 
AE. The most frequent AEs included cytokine release syndrome 
(CRS; 72.1%), neutropenia (70.9%), anemia (52.1%), and throm-
bocytopenia (40.0%). There was no grade 4 CRS, neutropenia 
was grade 3 or 4 in 64.2% of patients, anemia was grade 3 or 4 in 
37.0%, and thrombocytopenia was grade 3 or 4 in 21.2%.

A total of 76.4% of patients had infections, which were grade 
3 or 4 in 44.8%. Twenty-four patients (14.5%) reported neurotoxic 
events, including immune eff ector cell–associated neurotoxicity 
syndrome in 5 patients (3.0%), all of which were grade 1 or 2. 
Further, 1 patient had a dose reduction during cycle 21 due to 
recurrent neutropenia. Two patients discontinued treatment with 
teclistamab due to AEs, including grade 3 adenoviral pneumonia 
and grade 4 progressive multifocal leukoencephalopathy (PML).

Sixty-eight patients (41.2%) died; 41 deaths were attributed 
to progressive disease, and 19 to AEs.

 AVAILABLE AT TARGETEDONC.COM/LINK/1973

TREMELIMUMAB (IMJUDO) PLUS DURVALUMAB (IMFINZI)  |   OCTOBER 24, 2022

The FDA has approved tremelimumab (Imjudo) in combination with 
durvalumab (Imfi nzi) for the treatment of patients with unresectable 
hepatocellular carcinoma (HCC), according to an announcement by 
AstraZeneca. The approval is based on fi nal results from the phase 3 
HIMALAYA trial (NCT03298451), in which the regimen demonstrat-
ed a signifi cant improvement in overall survival (OS) compared with 
sorafenib (Nexavar) as frontline therapy. 

The FDA granted a priority review to a biologics license appli-
cation (BLA) for tremelimumab in this patient population in April 
2022. Also, a supplemental BLA was submitted for durvalumab 
in this indication, with the novel dose and schedule of the com-
bination called the STRIDE regimen (Single T Regular Interval D).

The randomized, open-label, multicenter, global HIMALAYA tri-
al looked to evaluate the effi  cacy and safety of durvalumab plus 
tremelimumab and durvalumab monotherapy vs sorafenib. Pa-
tients who had no prior systemic therapy for unresectable HCC, a 
Barcelona Clinic Liver Cancer stage B that is not eligible for locore-
gional therapy or stage C, a Child-Pugh Score of class A, and an 
ECOG performance status of 0 or 1 were eligible for enrollment.

A total of 1171 patients were randomly assigned to receive 
the combination of durvalumab plus tremelimumab (n = 393), 
durvalumab alone (n = 389), or sorafenib alone (n = 389). Those 
enrolled within the trial were randomly assigned to the STRIDE 
regimen, 1500 mg of durvalumab every 4 weeks, 400 mg of 
sorafenib twice daily, or 75 mg of tremelimumab plus 1500 mg 
of durvalumab every 4 weeks.

OS for durvalumab/tremelimumab vs sorafenib was the primary 
end point of the trial, with secondary end points of progression-free 
survival (PFS), objective response rate (ORR) per RECIST 1.1 crite-
ria, disease control rate, duration of response (DOR), and safety.

Findings from the data cutoff  met the primary end point of 
the study, as durvalumab in addition to tremelimumab showed 
a signifi cant improvement in OS vs sorafenib (HR, 0.78; 96% CI, 

0.65-0.92; P = .0035). Additionally, durvalumab demonstrated 
noninferior OS vs sorafenib (HR, 0.86; 96% CI, 0.73-1.03).

The median OS was 16.4 months (95% CI, 14.2-19.6) with 
durvalumab/tremelimumab, 16.6 months (95% CI, 14.1-19.1) 
with durvalumab, and 13.8 months (95% CI, 12.3-16.1) with 
sorafenib. The median follow-up was 16.1 months, 16.5 months, 
and 13.3 months, respectively. 

The 24-month OS rate was 40.5% for patients who were given 
the combination of durvalumab and tremelimumab, 39.6% with 
durvalumab, and 32.6% with sorafenib, with 36-month OS rates 
being 30.7%, 24.7%, and 20.2%, respectively.

In the durvalumab/tremelimumab arm, the median PFS was 
3.8 months (95% CI, 3.7-5.3) vs 3.7 months (95% CI, 3.2-3.8) in 
the durvalumab alone arm, and 4.1 months (95% CI, 3.8-5.5) in 
the sorafenib alone arm.

The ORR reported in those who received the combination 
was higher (20.1%) than in those given durvalumab (17.0%) 
or sorafenib (5.1%). The median DOR was 22.3 months, 
16.8 months, and 18.4 months, respectively. Patients treated 
with the STRIDE regimen showed a 22% reduction in the risk of 
death vs sorafenib. Approximately 31% of these patients were 
still alive at 3 years vs 20% treated with sorafenib.

Grade 3 or 4 treatment-related adverse eff ects (TRAEs) 
occurred in 25.8% of patients on durvalumab/tremelimumab, 
12.9% on durvalumab, and 36.9% on sorafenib. 

Serious TRAEs were reported in 17.5% of patients on 
durvalumab/tremelimumab, 8.2% on durvalumab, and 9.4% on 
sorafenib. Grade 5 TRAEs were seen in 2.3%, 0%, and 0.8% of 
patients, respectively. TRAEs led to discontinuation in the trial 
in 8.2% of patients on durvalumab/tremelimumab, 4.1% on 
durvalumab, and 11.0% on sorafenib.

 AVAILABLE AT TARGETEDONC.COM/LINK/1968
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QUIZARTINIB  |   OCTOBER 24, 2022

The FDA has granted priority review to the new drug application 
(NDA) for quizartinib in combination with standard cytarabine 
and anthracycline induction and standard cytarabine consolida-
tion chemotherapy, and as continuation monotherapy following 
consolidation, for adult patients with newly-diagnosed, FLT3-
ITD–positive acute myeloid leukemia (AML), according to Daiichi 
Sankyo. The basis of the NDA comes from the phase 3 QuAN-
TUM-First trial (NCT02668653) fi ndings, which showed that 
quizartinib combined with standard cytarabine and anthracycline 
induction and standard cytarabine consolidation chemotherapy, 
and continued as monotherapy following consolidation, elicited 
a statistically signifi cant and clinically meaningful improvement 
in overall survival (OS) compared with chemotherapy alone when 
used in this patient population.

At a median follow-up of 39.2 months, patients treated with 
quizartinib achieved a median OS of 31.9 months (95% CI, 21.0–
not estimable) vs 15.1 months (95% CI, 13.2-26.2) for those in 
the placebo arm, resulting in a 22.4% reduction in the risk of 
death (HR, 0.776; 95% CI, 0.615-0.979; 2-sided P = .0324).

QuANTUM-First is a randomized, double-blind, placebo-con-
trolled, global trial that enrolled patients aged 18 to 75 years 
with newly diagnosed FLT3-ITD–positive AML, with at least a 
3% FLT3-ITD allelic frequency. Those enrolled were randomly 
assigned 1:1 to receive either quizartinib at 40 mg on days 8 
through 21 or placebo added to standard chemotherapy in the 
form of cytarabine on days 1 to 7 and daunorubicin or idarubicin 
on days 1 to 3 as induction treatment for up to 2 cycles. Patients 
were then given consolidation treatment with high-dose cytar-
abine combined with quizartinib or placebo and/or transplant. 
Quizartinib or placebo monotherapy was then given once a day 
for up to 36 cycles.

The primary end point of the trial was OS, and the secondary 
end points included event-free survival (EFS), complete remission 
(CR), composite CR (CRc), and safety. Relapse-free survival (RFS) 
and duration of CR were the exploratory end points of the study.

At the time of the data cutoff  of August 13, 2021, a total of 
3468 patients were screened and 539 of those patients underwent 

randomization. A total of 268 patients made up those enrolled to 
the quizartinib arm, 271 patients were enrolled to the placebo arm, 
and 265 and 268 patients received treatment, respectively.

In the quizartinib arm, 32 patients were still receiving treat-
ment, 88 were alive and continuing follow-up, and 148 had dis-
continued treatment. In the control arm, 26 patients were still 
receiving treatment, 77 were alive and continuing follow-up, and 
168 discontinued treatment. 

In the primary analysis of EFS, the HR was 0.916 (95% CI, 
0.754-1.114; P = .2371). In the sensitivity analysis of EFS, the 
HR was 0.818, which was not found to be statistically signifi cant 
(95% CI, 0.669-0.999; P = .0323). 

Those treated with quizartinib had a CRc of 71.6% (95% CI, 
65.8%-77.0%) vs 64.9% (95% CI, 58.9%-70.6%) with placebo. The 
CR rate for quizartinib was 54.9% (95% CI, 48.7%-60.9%) vs 55.4% 
(95% CI, 49.2%-61.4%) for placebo, and the CR with incomplete 
hematologic recovery rates were 16.8% (95% CI, 12.5%-21.8%) 
and 9.6% (95% CI, 6.4%-13.7%), respectively. In the investigative 
arm, the duration of CR was 38.6 months (95% CI, 21.9–not eval-
uable) vs 12.4 months (95% CI, 8.8-22.7) in the control arm.

The median RFS for patients who achieved CR was 
39.3 months for quizartinib and 13.6 months for placebo. This 
represented a 38.7% relative risk reduction of relapse or death 
(HR, 0.613; 95% CI, 0.444-0.845).

Rates of grade 3 or higher treatment-emergent adverse 
events (TEAEs) were similar for both study groups. The most 
common grade 3 or higher TEAEs, which occurred in at least 
10% of patients, included febrile neutropenia (43.4% and 41.0% 
in the quizartinib and placebo arms), neutropenia (18% and 
8.6%), hypokalemia (18.9% and 16.4%), and pneumonia (11.7% 
and 12.7%). Rates of TEAEs associated with fatal outcomes were 
11.3% for quizartinib vs 9.7% for chemotherapy alone, and these 
deaths were mainly due to infections. 

The action date for the FDA’s regulatory decision is 
April 24, 2023.

 AVAILABLE AT TARGETEDONC.COM/LINK/1979

TTI-101  |   OCTOBER 19, 2022

The FDA has granted a fast track designation to TTI-101 as a 
treatment for patients with relapsed/refractory locally advanced, 
unresectable, or metastatic hepatocellular carcinoma (HCC), 
according to Tvardi Therapeutics, Inc. TTI-101 is an oral, small-
molecule, STAT3 inhibitor currently completing a fi rst in-human 
phase 1 trial (NCT03195699) in patients with advanced solid tu-
mors who have failed all previous lines of therapy. STAT3 is a 
regulatory protein that plays a key role in the proliferation of HCC.

In April 2022, the agent received an orphan drug designation 
from the FDA for the treatment of patients with HCC. Preclinical 
data of TTI-101 also have shown the agent to inhibit growth of 
breast, head and neck, lung, and liver cancers in mice. TTI-101 
was determined to be safe when administered at high doses to 
mice, rats, and dogs.

The fi rst-in-human, phase 1 study of TTI-101 enrolled 60 patients 
aged 18 years and older with advanced cancers. Patients must 
have received a diagnosis of breast cancer, head and neck squa-
mous cell carcinoma, non–small cell lung cancer, colorectal 

cancer, gastric adenocarcinoma, melanoma, HCC, or another 
advanced cancer. Further, patients must have had an ECOG per-
formance status of 0 or 1, adequate renal and liver function, and 
measurable disease per RECIST 1.1 criteria.

The primary end points of the trial include determining the 
maximum tolerated dose of the agent and pharmacokinetics. 
Secondary end points include pharmacodynamics, complete 
response, partial response, progressive disease, stable disease, and 
best overall response. Other end points include exploring association 
between biomarkers and antitumor effi  cacy and survival outcome, 
assessing the eff ect of food on bioavailability, and assessing the bio-
availability between diff erent formulations of the agent.

Overall, TTI-101 given as a monotherapy is shown to be well 
tolerated and to have clinical activity defi ned by durable radio-
graphic objective responses across a range of tumors. The study 
has an estimated primary completion date of October 1, 2023.

 AVAILABLE AT TARGETEDONC.COM/LINK/1969
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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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June 9-17, 2021. 3. Data on file. Janssen Biotech, Inc. 4. Facon T, Kumar S, Plesner T, et 
al; the MAIA Trial Investigators. Daratumumab plus lenalidomide and dexamethasone 
for untreated myeloma. N Engl J Med. 2019;380(22):2104-2115. 5. DARZALEX FASPRO®

[Prescribing Information]. Horsham, PA: Janssen Biotech, Inc.

corticosteroids and other medications after the administration of 
DARZALEX FASPRO® depending on dosing regimen and medical 
history to minimize the risk of delayed (defined as occurring the day 
after administration) systemic administration-related reactions. 

Ocular adverse reactions, including acute myopia and narrowing 
of the anterior chamber angle due to ciliochoroidal effusions 
with potential for increased intraocular pressure or glaucoma, 
have occurred with daratumumab-containing products. If ocular 
symptoms occur, interrupt DARZALEX FASPRO® and seek immediate 
ophthalmologic evaluation prior to restarting DARZALEX FASPRO®.

Local Reactions 

In this pooled safety population, injection-site reactions occurred in 
8% of patients, including Grade 2 reactions in 0.7%. The most frequent 
(>1%) injection-site reaction was injection-site erythema. These local 
reactions occurred a median of 5 minutes (range: 0 minutes to 6.5 
days) after starting administration of DARZALEX FASPRO®. Monitor for 
local reactions and consider symptomatic management.

DARZALEX® and DARZALEX FASPRO®: Neutropenia and 
Thrombocytopenia
DARZALEX® and DARZALEX FASPRO® may increase neutropenia 
and thrombocytopenia induced by background therapy. Monitor 
complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. 
Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX® or DARZALEX FASPRO® until recovery of 
neutrophils or for recovery of platelets.

In lower body weight patients receiving DARZALEX FASPRO®, higher 
rates of Grade 3-4 neutropenia were observed.

DARZALEX® and DARZALEX FASPRO®: Interference With 
Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and 
results in a positive indirect antiglobulin test (indirect Coombs test). 
Daratumumab-mediated positive indirect antiglobulin test may 
persist for up to 6 months after the last daratumumab administration.  
Daratumumab bound to RBCs masks detection of antibodies to minor 
antigens in the patient’s serum. The determination of a patient’s ABO 
and Rh blood type are not impacted. Notify blood transfusion centers 
of this interference with serological testing and inform blood banks 
that a patient has received DARZALEX® and DARZALEX FASPRO®. 
Type and screen patients prior to starting DARZALEX® and 
DARZALEX FASPRO®.

DARZALEX® and DARZALEX FASPRO®: Interference With Determination 
of Complete Response
Daratumumab is a human immunoglobulin G (IgG) kappa 
monoclonal antibody that can be detected on both the serum 
protein electrophoresis (SPE) and immunofixation (IFE) assays used for 
the clinical monitoring of endogenous M-protein. This interference 
can impact the determination of complete response and of disease 
progression in some patients with IgG kappa myeloma protein.

DARZALEX® and DARZALEX FASPRO®: Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX® and 
DARZALEX FASPRO® can cause fetal harm when administered to a 
pregnant woman. DARZALEX® and DARZALEX FASPRO® may cause 
depletion of fetal immune cells and decreased bone density. Advise 
pregnant women of the potential risk to a fetus. Advise females with
reproductive potential to use effective contraception during treatment 
with DARZALEX® or DARZALEX FASPRO® and for 3 months after the last 
dose.

The combination of DARZALEX® or DARZALEX FASPRO® with 
lenalidomide, pomalidomide, or thalidomide is contraindicated 
in pregnant women because lenalidomide, pomalidomide, and 
thalidomide may cause birth defects and death of the unborn child. 
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing 
information on use during pregnancy.

DARZALEX®: ADVERSE REACTIONS
The most frequently reported adverse reactions (incidence ≥20%) were 
upper respiratory infection, neutropenia, infusion-related reactions, 
thrombocytopenia, diarrhea, constipation, anemia, peripheral 
sensory neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia. The most common hematologic 
laboratory abnormalities (≥40%) with DARZALEX® are neutropenia, 
lymphopenia, thrombocytopenia, leukopenia, and anemia.

DARZALEX FASPRO®: ADVERSE REACTIONS
In multiple myeloma, the most common adverse reaction (≥20%) with 
DARZALEX FASPRO® monotherapy is upper respiratory tract infection. 
The most common adverse reactions with combination therapy (≥20% 
for any combination) include fatigue, nausea, diarrhea, dyspnea, 
insomnia, headache, pyrexia, cough, muscle spasms, back pain, 
vomiting, hypertension, upper respiratory tract infection, peripheral 
sensory neuropathy, constipation, pneumonia, and peripheral 
edema. The most common hematologic laboratory abnormalities 
(≥40%) with DARZALEX FASPRO® are decreased leukocytes, decreased 
lymphocytes, decreased neutrophils, decreased platelets, and 
decreased hemoglobin.

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult 
patients with multiple myeloma:

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior therapy

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem cell 
transplant

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem 
cell transplant

• In combination with bortezomib and dexamethasone in patients 
   who have received at least one prior therapy

•  In combination with carfilzomib and dexamethasone in patients with 
relapsed or refractory multiple myeloma who have received one to 
three prior lines of therapy

•  In combination with pomalidomide and dexamethasone in 
patients who have received at least two prior therapies including 
lenalidomide and a proteasome inhibitor (PI)

•  As monotherapy in patients who have received at least three prior 
lines of therapy including a PI and an immunomodulatory agent or 
who are double-refractory to a PI and an immunomodulatory agent

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is 
indicated for the treatment of adult patients with multiple myeloma:

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem cell 
transplant

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior therapy

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem 
cell transplant

•  In combination with pomalidomide and dexamethasone in patients 
who have received at least one prior line of therapy including 
lenalidomide and a proteasome inhibitor (PI)

•  In combination with carfilzomib and dexamethasone in patients with 
relapsed or refractory multiple myeloma who have received one to 
three prior lines of therapy

• In combination with bortezomib and dexamethasone in patients 
   who have received at least one prior therapy

•  As monotherapy in patients who have received at least three prior 
lines of therapy including a PI and an immunomodulatory agent or 
who are double-refractory to a PI and an immunomodulatory agent

Please see Brief Summary of full Prescribing Information for DARZALEX®

and DARZALEX FASPRO® on adjacent pages.

cp-248517v3



DARZALEX® (daratumumab) injectionDARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible 

for autologous stem cell transplant and in patients with relapsed or refractory multiple myeloma who 
have received at least one prior therapy.

CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe hypersensitivity (e.g. anaphylactic 
reactions) to daratumumab or any of the components of the formulation [see Warnings and Precautions].
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions including anaphylactic reactions. 
These reactions can be life-threatening and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-related reactions occurred in 37% 
of patients with the Week 1 (16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 6% with 
subsequent infusions. Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2 or 
subsequent infusions. The median time to onset was 1.5 hours (range: 0 to 73 hours). The incidence of 
infusion modification due to reactions was 36%. Median durations of 16 mg/kg infusions for the Week 1, 
Week 2, and subsequent infusions were approximately 7, 4, and 3 hours respectively. Nearly all reactions 
occurred during infusion or within 4 hours of completing DARZALEX. Prior to the introduction of post-
infusion medication in clinical trials, infusion-related reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, pulmonary edema, and ocular adverse reactions, including choroidal effusion, 
acute myopia, and acute angle closure glaucoma. Signs and symptoms may include respiratory symptoms, 
such as nasal congestion, cough, throat irritation, as well as chills, vomiting and nausea. Less common 
signs and symptoms were wheezing, allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and 
blurred vision [see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA) for a median of 3.75 months 
(range: 2.4 to 6.9 months), upon re-initiation of DARZALEX, the incidence of infusion-related reactions was 
11% for the first infusion following ASCT. Infusion rate/dilution volume used upon re-initiation was that 
used for the last DARZALEX infusion prior to interruption for ASCT. Infusion-related reactions occurring at 
re-initiation of DARZALEX following ASCT were consistent in terms of symptoms and severity (Grade 3 or 
4:<1%) with those reported in previous studies at Week 2 or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were administered the first 16 mg/kg dose 
at Week 1 split over two days i.e. 8 mg/kg on Day 1 and Day 2, respectively. The incidence of any grade 
infusion-related reactions was 42%, with 36% of patients experiencing infusion-related reactions on Day 1 
of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent infusions. The median time to onset of a reaction 
was 1.8 hours (range: 0.1 to 5.4 hours). The incidence of infusion interruptions due to reactions was 30%. 
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for Week 1-Day 2, and 3.4 hours 
for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. Frequently monitor patients 
during the entire infusion [see Dosage and Administration (2.3) in Full Prescribing Information]. Interrupt 
DARZALEX infusion for reactions of any severity and institute medical management as needed. Permanently 
discontinue DARZALEX therapy if an anaphylactic reaction or life-threatening (Grade 4) reaction occurs 
and institute appropriate emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the infusion 
rate when re-starting the infusion [see Dosage and Administration (2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral corticosteroids to all patients 
following DARZALEX infusions [see Dosage and Administration (2.3) in Full Prescribing Information]. 
Patients with a history of chronic obstructive pulmonary disease may require additional post-infusion 
medications to manage respiratory complications. Consider prescribing short- and long-acting 
bronchodilators and inhaled corticosteroids for patients with chronic obstructive pulmonary disease [see 
Dosage and Administration (2.3) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior chamber angle due to 
ciliochoroidal effusions with potential for increased intraocular pressure or glaucoma, have occurred 
with DARZALEX infusion. If ocular symptoms occur, interrupt DARZALEX infusion and seek immediate 
ophthalmologic evaluation prior to restarting DARZALEX.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin Test 
(Indirect Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist for up to 
6 months after the last daratumumab infusion. Daratumumab bound to RBCs masks detection of antibodies 
to minor antigens in the patient’s serum [see References]. The determination of a patient’s ABO and Rh 
blood type are not impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks that 
a patient has received DARZALEX. Type and screen patients prior to starting DARZALEX [see Dosage and 
Administration (2.1) in Full Prescribing Information].
Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX until recovery of neutrophils.
Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Consider withholding DARZALEX until recovery of platelets.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both, the serum protein 
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of endogenous 
M-protein [see Drug Interactions]. This interference can impact the determination of complete response 
and of disease progression in some patients with IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when administered to a pregnant 
woman. DARZALEX may cause depletion of fetal immune cells and decreased bone density. Advise 
pregnant women of the potential risk to a fetus. Advise females with reproductive potential to use effective 
contraception during treatment with DARZALEX and for 3 months after the last dose [see Use in Specific 
Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide is contraindicated in 
pregnant women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and 
death of the unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information 
on use during pregnancy.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Infusion-related reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) in 2,459  patients with multiple 
myeloma including 2,303 patients who received DARZALEX in combination with background regimens and 
156 patients who received DARZALEX as monotherapy. In this pooled safety population, the most common 
adverse reactions (≥20%) were upper respiratory infection, neutropenia, infusion-related reactions, 
thrombocytopenia, diarrhea, constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral 
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in MAIA 

[see Clinical Studies (14.1) in Full Prescribing Information]. Adverse reactions described in Table 1 reflect 
exposure to DARZALEX for a median treatment duration of 25.3 months (range: 0.1 to 40.44 months) for 
daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 months (range: 0.03 to 40.64 months) for 
lenalidomide-dexamethasone (Rd). 
Serious adverse reactions with a 2% greater incidence in the DRd arm compared to the Rd arm were 
pneumonia (DRd 15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
Table 1: Adverse Reactions Reported in ≥10% of Patients and With at Least a 5% Greater Frequency in 

the DRd Arm in MAIA
Body System 
Adverse Reaction

DRd (N=364) Rd (N=365)
All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

Gastrointestinal disorders
Diarrhea 57 7 0 46 4 0
Constipation 41 1 <1 36 <1 0
Nausea 32 1 0 23 1 0
Vomiting 17 1 0 12 <1 0

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

Bronchitisb 29 3 0 21 1 0
Pneumoniac 26 14 1 14 7 1
Urinary tract infection 18 2 0 10 2 0

General disorders and administration site conditions
Infusion-related reactionsd 41 2 <1 0 0 0
Peripheral edemae 41 2 0 33 1 0
Fatigue 40 8 0 28 4 0
Asthenia 32 4 0 25 3 <1
Pyrexia 23 2 0 18 2 0
Chills 13 0 0 2 0 0

Musculoskeletal and connective tissue disorders
Back pain 34 3 <1 26 3 <1
Muscle spasms 29 1 0 22 1 0

Respiratory, thoracic and mediastinal disorders
Dyspneaf 32 3 <1 20 1 0
Coughg 30 <1 0 18 0 0

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

Headache 19 1 0 11 0 0
Paresthesia 16 0 0 8 0 0

Metabolism and nutrition disorders
Decreased appetite 22 1 0 15 <1 <1
Hyperglycemia 14 6 1 8 3 1
Hypocalcemia 14 1 <1 9 1 1

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, Nasopharyngitis, 

Oropharyngeal candidiasis, Pharyngitis, Respiratory syncytial virus infection, Respiratory tract 
infection, Respiratory tract infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis, 
Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper respiratory tract infection

b  Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus bronchiolitis, Tracheobronchitis
c  Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, Pneumocystis jirovecii infection, 

Pneumocystis jirovecii pneumonia, Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal, 
Pneumonia viral, Pulmonary mycosis

d  Infusion-related reaction includes terms determined by investigators to be related to infusion
e  Generalized edema, Gravitational edema, Edema, Peripheral edema, Peripheral swelling
f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension

Laboratory abnormalities worsening during treatment from baseline listed in Table 2.
Table 2: Treatment-Emergent Hematology Laboratory Abnormalities in MAIA

DRd (N=364) Rd (N=365)
All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

Leukopenia 90 30 5 82 20 4
Neutropenia 91 39 17 77 28 11
Lymphopenia 84 41 11 75 36 6
Thrombocytopenia 67 6 3 58 7 4
Anemia 47 13 0 57 24 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
Relapsed/Refractory Multiple Myeloma
Combination Treatment with Lenalidomide and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone was evaluated in POLLUX 
[see Clinical Studies (14.2) in Full Prescribing Information]. Adverse reactions described in Table 3 
reflect exposure to DARZALEX for a median treatment duration of 13.1 months (range: 0 to 20.7 months) 
for daratumumab-lenalidomide-dexamethasone (DRd) and of 12.3 months (range: 0.2 to 20.1 months) for 
lenalidomide-dexamethasone (Rd). 
Serious adverse reactions occurred in 49% of patients in the DRd arm compared with 42% in the Rd arm. 
Serious adverse reactions with at least a 2% greater incidence in the DRd arm compared to the Rd arm 
were pneumonia (DRd 12% vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%), influenza and 
pyrexia (DRd 3% vs Rd 1% for each).
Adverse reactions resulted in discontinuations for 7% (n=19) of patients in the DRd arm versus 8% (n=22) 
in the Rd arm.

Table 3: Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency 
in the DRd Arm in POLLUX

Adverse Reaction DRd (N=283) Rd (N=281) 
All Grades 
(%) 

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

Infections
Upper respiratory tract 
infectiona 65 6 < 1 51 4 0

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0
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Table 3: Adverse Reactions Reported in ≥ 10% of Patients and With at Least a 5% Greater Frequency 
in the DRd Arm in POLLUX (continued)

Adverse Reaction DRd (N=283) Rd (N=281) 
All Grades 
(%) 

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

Gastrointestinal disorders
Diarrhea 43 5 0 25 3 0
Nausea 24 1 0 14 0 0
Vomiting 17 1 0 5 1 0

Respiratory, thoracic and mediastinal disorders
Coughc 30 0 0 15 0 0
Dyspnead 21 3 < 1 12 1 0

Musculoskeletal and connective tissue disorders
Muscle spasms 26 1 0 19 2 0

Nervous system disorders
Headache 13 0 0 7 0 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  upper respiratory tract infection, bronchitis, sinusitis, respiratory tract infection viral, rhinitis, pharyngitis, 

respiratory tract infection, metapneumovirus infection, tracheobronchitis, viral upper respiratory tract 
infection, laryngitis, respiratory syncytial virus infection, staphylococcal pharyngitis, tonsillitis, viral 
pharyngitis, acute sinusitis, nasopharyngitis, bronchiolitis, bronchitis viral, pharyngitis streptococcal, 
tracheitis, upper respiratory tract infection bacterial, bronchitis bacterial, epiglottitis, laryngitis viral, 
oropharyngeal candidiasis, respiratory moniliasis, viral rhinitis, acute tonsillitis, rhinovirus infection

b  Infusion-related reaction includes terms determined by investigators to be related to infusion
c  cough, productive cough, allergic cough
d  dyspnea, dyspnea exertional

Laboratory abnormalities worsening during treatment from baseline listed in Table 4.
Table 4: Treatment-Emergent Hematology Laboratory Abnormalities in POLLUX

DRd (N=283) Rd (N=281) 
All Grades 
(%)

Grade 3 
(%) 

Grade 4
(%)

All Grades 
(%)

Grade 3 
(%) 

Grade 4
(%)

Lymphopenia 95 42 10 87 32 6
Neutropenia 92 36 17 87 32 8
Thrombocytopenia 73 7 6 67 10 5
Anemia 52 13 0 57 19 0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for patients in some clinical trials 
of DARZALEX. In monotherapy studies, herpes zoster was reported in 3% of patients. In the combination 
therapy studies, herpes zoster was reported in 2-5% of patients receiving DARZALEX.
Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. Rd: 23%; DPd: 28%; DKda: 37%, 

Kda: 29%; DKdb: 21% 
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%, Rd: 23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection across studies. In active 
controlled studies, discontinuations from treatment due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; DPd: 2%; DKda: 5%, Kda: 3%; 

DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the DARZALEX containing regimens and 
active control arms. Fatal infections were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients (including fatal cases) treated 
with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration of daratumumab and 
hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The detection of antibody formation is 
highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, and underlying disease.  
For these reasons, comparison of the incidence of antibodies in the studies described below with the 
incidence of antibodies in other studies or to other daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX as monotherapy or as 
combination therapies, none of the 111 evaluable monotherapy patients, and 2 of the 1,383 evaluable 
combination therapy patients, tested positive for anti-daratumumab antibodies. One patient administered 
DARZALEX as combination therapy, developed transient neutralizing antibodies against daratumumab. 
However, this assay has limitations in detecting anti-daratumumab antibodies in the presence of high 
concentrations of daratumumab; therefore, the incidence of antibody development might not have been 
reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of daratumumab. Because 
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody screening 
and cross matching. Daratumumab interference mitigation methods include treating reagent RBCs with 
dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping. Since the Kell blood 
group system is also sensitive to DTT treatment, supply K-negative units after ruling out or identifying 
alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs per 
local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays 
used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay 
results may occur for patients with IgG kappa myeloma protein impacting initial assessment of complete 
responses by International Myeloma Working Group (IMWG) criteria. In patients with persistent very 
good partial response, where daratumumab interference is suspected, consider using a FDA-approved 

daratumumab-specific IFE assay to distinguish daratumumab from any remaining endogenous M protein 
in the patient’s serum, to facilitate determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. The assessment of associated 
risks with daratumumab products is based on the mechanism of action and data from target antigen CD38 
knockout animal models (see Data). There are no available data on the use of DARZALEX in pregnant 
women to evaluate drug-associated risk of major birth defects, miscarriage or adverse maternal or fetal 
outcomes. Animal reproduction studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide is contraindicated in pregnant 
women, because lenalidomide, pomalidomide, and thalidomide may cause birth defects and death of the 
unborn child. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS program. 
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its 
mechanism of action, DARZALEX may cause depletion of fetal CD38 positive immune cells and decreased 
bone density. Defer administering live vaccines to neonates and infants exposed to DARZALEX 
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced 
bone density at birth that recovered by 5 months of age. Data from studies using CD38 knockout animal 
models also suggest the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the effects on the breastfed child, or the 
effects on milk production. Maternal immunoglobulin G is known to be present in human milk. Published 
data suggest that antibodies in breast milk do not enter the neonatal and infant circulations in substantial 
amounts. Because of the potential for serious adverse reactions in the breastfed child when DARZALEX 
is administered with lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed during 
treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or thalidomide prescribing information 
for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or thalidomide, refer to the 
lenalidomide, pomalidomide, or thalidomide labeling for pregnancy testing requirements prior to initiating 
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with DARZALEX 
and for 3 months after the last dose. Additionally, refer to the lenalidomide, pomalidomide, or thalidomide 
labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not been established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 38% were 65 to 74 years of age, 
and 15% were 75 years of age or older. No overall differences in effectiveness were observed between 
these patients and younger patients. The incidence of serious adverse reactions was higher in older 
than in younger patients [see Adverse Reactions]. Among patients with relapsed and refractory multiple 
myeloma (n=1,213), the serious adverse reactions that occurred more frequently in patients 65 years and 
older were pneumonia and sepsis. Within the DKd group in CANDOR, fatal adverse reactions occurred in 
14% of patients 65 years and older compared to 6% of patients less than 65 years. Among patients with 
newly diagnosed multiple myeloma who are ineligible for autologous stem cell transplant (n=710), the 
serious adverse reaction that occurred more frequently in patients 75 years and older was pneumonia.
REFERENCES
1.  Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab interference with blood 

compatibility testing, Transfusion, 55:1545-1554 (accessible at http://onlinelibrary.wiley.com/doi/10.1111/
trf.13069/epdf).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of 
infusion-related reactions: itchy, runny or blocked nose; fever, chills, nausea, vomiting, throat irritation, 
cough, headache, dizziness or lightheadedness, tachycardia, chest discomfort, wheezing, shortness of 
breath or difficulty breathing, itching, and blurred vision [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they notice signs of bruising or bleeding [see 
Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at blood transfusion centers 
that they are taking DARZALEX, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX can affect the results of some tests used to determine complete response 
in some patients and additional tests may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection 
and that DARZALEX could cause hepatitis B virus to become active again [see Adverse Reactions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use 
in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX 
and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to cause fetal harm and 
has specific requirements regarding contraception, pregnancy testing, blood and sperm donation, and 
transmission in sperm. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS 
program [see Use in Specific Populations].
Hereditary Fructose Intolerance (HFI)
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol [see Description (11) 
in Full Prescribing Information].
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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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DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection, for subcutaneous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX FASPRO is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible 

for autologous stem cell transplant and in patients with relapsed or refractory multiple myeloma who 
have received at least one prior therapy.

CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase or any of the components of the formulation [see Warnings and Precautions and Adverse 
Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or life-threatening reactions, and local 
injection-site reactions can occur with DARZALEX FASPRO. Fatal reactions have been reported with 
daratumumab-containing products, including DARZALEX FASPRO [see Adverse Reactions].
Systemic Reactions
In a pooled safety population of 898 patients with multiple myeloma (N=705) or light chain (AL) amyloidosis 
(N=193) who received DARZALEX FASPRO as monotherapy or as part of a combination therapy, 9% of 
patients experienced a systemic administration-related reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic 
administration-related reactions occurred in 8% of patients with the first injection, 0.3% with the second 
injection, and cumulatively 1% with subsequent injections. The median time to onset was 3.2 hours (range: 
4 minutes to 3.5 days). Of the 140 systemic administration-related reactions that occurred in 77 patients, 121 
(86%) occurred on the day of DARZALEX FASPRO administration. Delayed systemic administration-related 
reactions have occurred in 1% of the patients.
Severe reactions include hypoxia, dyspnea, hypertension, and tachycardia, and ocular adverse reactions, 
including choroidal effusion, acute myopia, and acute angle closure glaucoma. Other signs and symptoms 
of systemic administration-related reactions may include respiratory symptoms, such as bronchospasm, 
nasal congestion, cough, throat irritation, allergic rhinitis, and wheezing, as well as anaphylactic reaction, 
pyrexia, chest pain, pruritus, chills, vomiting, nausea, hypotension, and blurred vision.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen and corticosteroids 
[see Dosage and Administration (2.5) in Full Prescribing Information]. Monitor patients for systemic 
administration-related reactions, especially following the first and second injections. For anaphylactic 
reaction or life-threatening (Grade 4) administration-related reactions, immediately and permanently 
discontinue DARZALEX FASPRO. Consider administering corticosteroids and other medications after the 
administration of DARZALEX FASPRO depending on dosing regimen and medical history to minimize the risk 
of delayed (defined as occurring the day after administration) systemic administration-related reactions 
[see Dosage and Administration (2.5) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior chamber angle due to 
ciliochoroidal effusions with potential for increased intraocular pressure or glaucoma, have occurred 
with daratumumab-containing products. If ocular symptoms occur, interrupt DARZALEX FASPRO and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX FASPRO.
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% of patients, including Grade 2 
reactions in 0.7%. The most frequent (>1%) injection-site reaction was injection site erythema. These local 
reactions occurred a median of 5 minutes (range: 0 minutes to 6.5 days) after starting administration of 
DARZALEX FASPRO. Monitor for local reactions and consider symptomatic management.
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light chain (AL) amyloidosis who 
received DARZALEX FASPRO in combination with bortezomib, cyclophosphamide and dexamethasone [see 
Adverse Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac disorders occurred in 
10% of patients. Patients with NYHA Class IIIA or Mayo Stage IIIA disease may be at greater risk. Patients 
with NYHA Class IIIB or IV disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis more frequently for cardiac 
adverse reactions and administer supportive care as appropriate.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX FASPRO until recovery of neutrophils. In lower body weight patients receiving 
DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia were observed.
Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s prescribing 
information for background therapies. Consider withholding DARZALEX FASPRO until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm when administered to a 
pregnant woman. DARZALEX FASPRO may cause depletion of fetal immune cells and decreased bone 
density. Advise pregnant women of the potential risk to a fetus. Advise females with reproductive potential 
to use effective contraception during treatment with DARZALEX FASPRO and for 3 months after the last 
dose [see Use in Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide is contraindicated 
in pregnant women, because lenalidomide, thalidomide or pomalidomide may cause birth defects and 
death of the unborn child. Refer to the lenalidomide, thalidomide or pomalidomide prescribing information 
on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive Indirect Antiglobulin Test 
(Indirect Coombs test). Daratumumab-mediated positive indirect antiglobulin test may persist for up to 
6 months after the last daratumumab administration. Daratumumab bound to RBCs masks detection of 
antibodies to minor antigens in the patient’s serum [see References (15)]. The determination of a patient’s 
ABO and Rh blood type are not impacted [see Drug Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks that 
a patient has received DARZALEX FASPRO. Type and screen patients prior to starting DARZALEX FASPRO 
[see Dosage and Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected on both the serum protein 
electrophoresis (SPE) and immunofixation (IFE) assays used for the clinical monitoring of endogenous 
M-protein [see Drug Interactions]. This interference can impact the determination of complete response 
and of disease progression in some DARZALEX FASPRO-treated patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warnings and Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [see Warnings and Precautions].
• Neutropenia [see Warnings and Precautions].
• Thrombocytopenia [see Warnings and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice.

Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone was evaluated in a single-
arm cohort of PLEIADES [see Clinical Studies (14.2) in Full Prescribing Information]. Patients received 
DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously once weekly from weeks 1 
to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting with week 25 until disease 
progression or unacceptable toxicity (N=65) in combination with lenalidomide and dexamethasone. Among 
these patients, 92% were exposed for 6 months or longer and 20% were exposed for greater than one year.
Serious adverse reactions occurred in 48% of patients who received DARZALEX FASPRO. Serious adverse 
reactions in >5% of patients included pneumonia, influenza and diarrhea. Fatal adverse reactions occurred 
in 3.1% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction occurred in 11% of 
patients who received DARZALEX FASPRO. Adverse reactions resulting in permanent discontinuation of 
DARZALEX FASPRO in more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients who received DARZALEX FASPRO. 
Adverse reactions requiring dosage interruptions in >5% of patients included neutropenia, pneumonia, upper 
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper respiratory tract infection, 
muscle spasms, constipation, pyrexia, pneumonia, and dyspnea.
Table 1 summarizes the adverse reactions in patients who received DARZALEX FASPRO in PLEIADES.

Table 1: Adverse Reactions (≥10%) in Patients Who Received DARZALEX FASPRO with Lenalidomide and 
Dexamethasone (DARZALEX FASPRO-Rd) in PLEIADES

Adverse Reaction

DARZALEX FASPRO
with Lenalidomide and Dexamethasone

(N=65)
All Grades

(%)
Grades ≥3

(%)
General disorders and administration site conditions

Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
Hyperglycemia 12 9#

Hypocalcemia 11 0
a  Fatigue includes asthenia, and fatigue.
b  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, respiratory tract infection viral, 

rhinitis, sinusitis, upper respiratory tract infection, and upper respiratory tract infection bacterial.
c  Pneumonia includes lower respiratory tract infection, lung infection, and pneumonia.
d  Bronchitis includes bronchitis, and bronchitis viral.
e  Dyspnea includes dyspnea, and dyspnea exertional.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received DARZALEX FASPRO with 
lenalidomide and dexamethasone included:
• Musculoskeletal and connective tissue disorders: arthralgia, musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster
• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion reaction, injection site reaction
• Vascular disorders: hypotension, hypertension

Table 2 summarizes the laboratory abnormalities in patients who received DARZALEX FASPRO in PLEIADES.

Table 2: Select Hematology Laboratory Abnormalities Worsening from Baseline in Patients 
Who Received DARZALEX FASPRO with Lenalidomide and Dexamethasone 
(DARZALEX FASPRO-Rd) in PLEIADES

Laboratory Abnormality

DARZALEX FASPRO 
with Lenalidomide and Dexamethasonea

All Grades
(%) 

Grades 3-4
(%)

Decreased leukocytes 94 34
Decreased lymphocytes 82 58
Decreased platelets 86 9
Decreased neutrophils 89 52
Decreased hemoglobin 45 8

a  Denominator is based on the safety population treated with DARZALEX FASPRO-Rd (N=65).
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Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by 
several factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies in 
the studies described below with the incidence of antibodies in other studies or to other daratumumab 
products or other hyaluronidase products may be misleading.
In patients with multiple myeloma and light chain (AL) amyloidosis who received DARZALEX FASPRO 
as monotherapy or as part of a combination therapy, less than 1% of 819 patients developed treatment-
emergent anti-daratumumab antibodies.
In patients with multiple myeloma and light chain (AL) amyloidosis who received DARZALEX FASPRO as 
monotherapy or as part of a combination therapy, 7% of 812 patients developed treatment-emergent anti-
rHuPH20 antibodies. The anti-rHuPH20 antibodies did not appear to affect daratumumab exposure. None 
of the patients who tested positive for anti-rHuPH20 antibodies tested positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified with post-approval use of daratumumab. Because 
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.
Immune System: Anaphylactic reaction, Systemic administration reactions (including death)
Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody screening 
and cross matching. Daratumumab interference mitigation methods include treating reagent RBCs with 
dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping. Since the Kell blood 
group system is also sensitive to DTT treatment, supply K-negative units after ruling out or identifying 
alloantibodies usingDTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs per 
local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays 
used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay 
results may occur for patients with IgG kappa myeloma protein impacting initial assessment of complete 
responses by International Myeloma Working Group (IMWG) criteria. In DARZALEX FASPRO-treated 
patients with persistent very good partial response, where daratumumab interference is suspected, 
consider using a FDA-approved daratumumab-specific IFE assay to distinguish daratumumab from any 
remaining endogenous M protein in the patient’s serum, to facilitate determination of a complete response.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX FASPRO can cause fetal harm when administered to a pregnant woman. The assessment of 
associated risks with daratumumab products is based on the mechanism of action and data from target 
antigen CD38 knockout animal models (see Data). There are no available data on the use of DARZALEX 
FASPRO in pregnant women to evaluate drug-associated risk of major birth defects, miscarriage or adverse 
maternal or fetal outcomes. Animal reproduction studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX FASPRO and lenalidomide, thalidomide or pomalidomide is contraindicated 
in pregnant women, because lenalidomide, thalidomide and pomalidomide may cause birth defects and 
death of the unborn child. Lenalidomide, thalidomide and pomalidomide are only available through a REMS 
program. Refer to the lenalidomide, thalidomide or pomalidomide prescribing information on use during 
pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its 
mechanism of action, DARZALEX FASPRO may cause depletion of fetal CD38 positive immune cells 
and decreased bone density. Defer administering live vaccines to neonates and infants exposed to 
daratumumab in utero until a hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and hyaluronidase. Mice that were 
genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced bone density at 
birth that recovered by 5 months of age. Data from studies using CD38 knockout animal models also suggest 
the involvement of CD38 in the regulation of humoral immune responses (mice), feto-maternal immune 
tolerance (mice), and early embryonic development (frogs).
No systemic exposure of hyaluronidase was detected in monkeys given 22,000 U/kg subcutaneously 
(12 times higher than the human dose) and there were no effects on embryo-fetal development in pregnant 
mice given 330,000 U/kg hyaluronidase subcutaneously daily during organogenesis, which is 45 times 
higher than the human dose.
There were no effects on pre- and post-natal development through sexual maturity in offspring of mice 
treated daily from implantation through lactation with 990,000 U/kg hyaluronidase subcutaneously, which 
is 134 times higher than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human milk, the effects on the 
breastfed child, or the effects on milk production. Maternal immunoglobulin G is known to be present in 
human milk. Published data suggest that antibodies in breast milk do not enter the neonatal and infant 
circulations in substantial amounts. Because of the potential for serious adverse reactions in the breastfed 
child when DARZALEX FASPRO is administered with lenalidomide, thalidomide or pomalidomide, advise 
women not to breastfeed during treatment with DARZALEX FASPRO. Refer to lenalidomide, thalidomide 
or pomalidomide prescribing information for additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given 22,000 U/kg subcutaneously 
(12 times higher than the human dose) and there were no effects on post-natal development through sexual 
maturity in offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase subcutaneously, 
which is 134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant woman [see Use in Specific 
Populations].

Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide, refer to the 
lenalidomide, thalidomide or pomalidomide labeling for pregnancy testing requirements prior to initiating 
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with 
DARZALEX FASPRO and for 3 months after the last dose. Additionally, refer to the lenalidomide, thalidomide 
or pomalidomide labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for relapsed and refractory multiple 
myeloma, 37% were 65 to <75 years of age, and 19% were 75 years of age or older. No overall differences in 
effectiveness of DARZALEX FASPRO have been observed between patients ≥65 years of age and younger 
patients. Adverse reactions that occurred at a higher frequency (≥5% difference) in patients ≥65 years of 
age included upper respiratory tract infection, urinary tract infection, dizziness, cough, dyspnea, diarrhea, 
nausea, fatigue, and peripheral edema. Serious adverse reactions that occurred at a higher frequency 
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy with pomalidomide 
and dexamethasone or DARZALEX FASPRO as combination therapy with lenalidomide and low-dose 
dexamethasone for relapsed and refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% 
were 75 years of age or older. No overall differences in effectiveness were observed between patients 
≥65 years (n=131) and <65 years (n=85). Adverse reactions occurring at a higher frequency (≥5% difference) 
in patients ≥65 years of age included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse reactions occurring at a 
higher frequency (≥2% difference) in patients ≥65 years of age included neutropenia, thrombocytopenia, 
diarrhea, anemia, COVID-19, ischemic colitis, deep vein thrombosis, general physical health deterioration, 
pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination therapy for light chain (AL) 
amyloidosis, 35% were 65 to <75 years of age, and 10% were 75 years of age or older. Clinical studies of 
DARZALEX FASPRO as part of a combination therapy for patients with light chain (AL) amyloidosis did not 
include sufficient numbers of patients aged 65 and older to determine whether effectiveness differs from 
that of younger patients. Adverse reactions that occurred at a higher frequency in patients ≥65 years of 
age were peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab were observed in geriatric 
patients compared to younger adult patients [see Clinical Pharmacology (12.3) in Full Prescribing 
Information].
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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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PHYSICIANS ENGAGING IN tele-
health services should look for clues 
that indicate illegal fraud schemes, 

according to the US Department of Health 
and Human Services (HHS).

Use of telehealth services exploded during 
the COVID-19 pandemic and many physicians 
used it appropriately to treat patients, said the 
special fraud alert report published by the 
HHS Offi ce of the Inspector General (OIG).1

However, physicians and other practi-
tioners should use heightened scrutiny, exer-
cise caution, and consider suspect criteria 
before entering into agreements with tele-
health companies, because both telehealth 
companies and practitioners are liable in 
illegal kickback schemes, the OIG said.

The special fraud alert comes on the heels 
of the OIG’s annual report that federal inves-
tigators netted a record $5 billion in health 
care fraud judgments and settlements this 
year. Further, the US Department of Justice, 
with HHS and the Centers for Medicare & 
Medicaid Services, announced new allega-
tions of medical fraud tallying more than $1.2 
billion by 36 defendants across the country.2

Illegal Kickbacks
Generally, telehealth companies have used 
kickbacks to recruit and reward physicians 
and other practitioners in fraudulent schemes. 
The companies may pay physicians to order or 
prescribe items or services for patients with 
whom the practitioners have limited, if any, 
interaction, and without regard to medical 
necessity, the OIG warning said.

Fraudsters may tell physicians they do 
not need to contact patients, or only need to 
speak to them by telephone, and physicians 
do not get to review patients’ real medical 
records, according to OIG. International and 
domestic telemarketing call centers, staffi ng 
companies, marketers, and brokers are at 
risk for committing fraud.

What to Look For
OIG provided examples of characteristics 
that could suggest a telehealth-practitioner 
arrangement has risk of fraud and abuse:

•  Patients were identifi ed or recruited by 
the telehealth company, a telemarketing 
company, sales agent, health fair, call 
center, or through the internet, television, 

or social media advertising for free or 
low-cost items of services.

•  The telehealth company compensates 
practitioners based on volume of items or 
services, including compensation based on 
the number of purported medical records 
that practitioners review.

•  The telehealth company only furnishes 
items and services to federal health care 
program benefi ciaries.

•  The telehealth company claims to furnish 
items and services only to patients not in 
federal health care programs, but in fact 
bills federal health care programs.

•  The telehealth company furnishes only 
one product or a single class of products, 
potentially restricting practitioners’ treating 
options. Examples may include durable 
medical equipment, genetic testing, diabetic 
supplies, or various prescription creams.

•  The telehealth company does not expect 
practitioners to follow up with patients and 
does not supply follow up information.

Practitioners should exercise caution when 
entering into arrangements with telemedicine 
companies that have these characteristics. 
Anyone with information about practitioners, 
telemedicine companies, or other individuals 
or entities engaging in any of the activities 
described above, please contact the OIG Hotline 
at https://oig.hhs.gov/fraud/reportfraud or by 
phone at 1-800-447-8477 (1-800-HHS-TIPS). TT

To learn more, visit https://bit.ly/3UbQKsj
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Stay Vigilant for Potential Telehealth Fraud
B y  R i c h a r d  P a y e r c h i n

THE DOWNSIDE OF KICKBACKS

Kickbacks can lead to considerable harm, 
such as:

•  An inappropriate increase in costs 
to federal health care programs 
for medically unnecessary items 
and services that, in some cases, a 
benefi ciary never receives

•  Potential harm to patients by providing 
unnecessary care, items that could 
harm patients, or delaying needed care

•  Corruption of medical decision-making

•  There are a number of federal criminal, 
civil and administrative laws prohibiting 
such conduct. The federal antikickback 
statue is a criminal law that prohibits 
soliciting, receiving, off ering, or 
paying for referrals, orders, items or 
services reimbursable by a federal 
health care program.
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THE COMMENCEMENT OF new clinical tri-
als and a handful of immunotherapy approv-
als have marked major advances in esopha-

geal cancer over the past few years. Over this short 
span, the FDA granted a total of 5 practice-defi ning 
approvals based on the readouts from CheckMate 
577 (NCT02743494), 648 (NCT03143153) and 649 
(NCT02872116) and KEYNOTE-590 (NCT03189719) 
and -811 (NCT03615326) that essentially moved 
immunotherapies into the adjuvant space for resect-
able disease and fi rst-line indications for advanced 
metastatic disease. 

Most recently in May 2022, nivolumab (Opdivo) 
combinations were approved based on the phase 
3 CheckMate 648 study, whose fi ndings showed 
nivolumab plus ipilimumab (Yervoy) and nivolum-
ab plus chemotherapy had statistically signifi cant 
survival advantage.1 In May, 2021, the FDA granted 

one of the fi rst practice-defi ning 
approvals to adjuvant nivolumab 
as a treatment option for patients 
with completely resected esopha-
geal or gastroesophageal junction 
(GEJ) cancer with residual patho-
logic disease in patients who have 
received neoadjuvant chemora-
diotherapy (CRT) based on the 
CheckMate 577 trial.2

However, marginal readouts 
from trials occur as well. Some 
of these trials include the 
phase 3 ATTRACTION-4 study 
(NCT02746796) of nivolum-
ab added to chemotherapy in 
patients with previously unman-
aged advanced or recurrent 
gastric and GEJ cancers, and the 

phase 3 KEYNOTE-062 trial (NCT02494583) of 
pembrolizumab (Keytruda) with or without che-
motherapy in the  same population.

In an interview with Targeted Therapies in Oncol-
ogy™, Ali Zaidi, MD, medical director of Esophageal 

& Lung Research at Allegheny Health Network and 
associate professor of surgery at Drexel University 
School of Medicine, discussed how the treatment 
landscape for patients with esophageal cancer has 
evolved over previous years and what research 
aims to look at in the near future.

Targeted Therapies in Oncology™: Can you 
discuss some of the recent approvals in the 
esophageal space?
ZAIDI: Until early 2021, the focus of treat-
ment for locally advanced disease consisted of 
a couple of perioperative chemotherapy options, 
and neoadjuvant chemoradiation followed by 
surgery. In the metastatic setting, approaches 
were mostly palliative chemotherapy, other than the 
targeted agents trastuzumab [Herceptin], trastuzumab 
deruxtecan [Enhertu], and ramucirumab [Cyramza] 
approved for gastroesophageal adenocarcinoma sub-
type. We didn’t have much excitement in the potential 
ways to treat patients, but 2021 changed things with 
KEYNOTE-590. It demonstrated that pembrolizumab 
had decent activity for GEJ and esophageal 
cancer and the most pronounced activity was 
seen in patients with ESCC and/or a CPS great-
er than 10.3 That was followed by the adjuvant 
readout from KEYNOTE-577 [NCT02743494], 
which, for resectable disease, was ex-
tremely exciting.  

After KEYNOTE-590, there was the CheckMate 
649 trial, which was another exciting trial where we 
were seeing a great amount of activity again. First-
line nivolumab plus chemotherapy was evaluated 
vs chemotherapy alone. The trial was different from 
KEYNOTE-590 as it included patients with gastric 
cancer and excluded squamous histology. 

Findings favored the combination in median 
overall survival [OS], and those patients with a CPS 
score greater than 5 were doing well. 

The trial registered an impressive OS benefi t of 
14.4 months for nivolumab and chemotherapy vs 
11.1 months with chemotherapy alone. These 

“The key is to come up 
with potential 
combination strategies
that can enhance the 
activity or the profi le of what 
we have seen with either 
immunotherapy performed as 
a single agent in the adjuvant 
setting or with chemotherapy 
in the metastatic setting.”

—ALI  ZAIDI ,  MD

Earlier Use of Immunotherapy 
Combinations Explored 
in Esophageal Cancer 
B y  J o r d y n  S a v a  a n d  T o n y  B e r b e r a b e ,  M P H
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2 trial readouts led to broad FDA approvals 
establishing immunotherapy combined with 
chemotherapy as the new standard of care 
in the fi rst-line setting. Finally, CheckMate 
648 data led to an FDA approval for adding 
nivolumab to fi rst-line chemotherapy and 
nivolumab and ipililumab as a nonchemo-
therapy option for metastatic ESCC. 

In patients with a tumor proportion score 
(TPS) of 1% or greater, this trial demonstrat-
ed an OS of 15.2 months in the nivolumab/
chemotherapy arm and 13.7 months in the 
nivolumab/ipilimumab arm vs 9.1 months in 
the chemotherapy alone arm.

The KEYNOTE-811 results established 
adding pembrolizumab to trastuzumab 
treatment with chemotherapy in previously 
untreated locally advanced unresectable or 
metastatic HER2-positive gastroesophageal 
adenocarcinoma patients. An interim analysis 
demonstrated an overall response rate of 74% 
with the addition of pembrolizumab vs 52% for 
placebo along with improvement in duration of 
response. In second or more lines, these patients 
can now benefi t from trastuzumab derux-
tecan monotherapy.4

Prior to that you had a little activity 
in limited later line data sets. We had 
KEYNOTE 181 [NCT02564263] and KEY-
NOTE-180 [NCT02559687] in which we had 
a second-line approval for pembrolizumab 
for ESCC patients with a greater than 10 
CPS score.5,6 Nivolumab was approved in 
this setting based on the ATTRACTION-3 
[NCT02569242] readout.7

The problem is that although these are 
encouraging readouts, there are defi nitely 
some coverage gaps to fi ll. If you look at 
the KEYNOTE-649 [NCT02872116] readout, 
based on CPS greater than 5, we saw activ-
ity. But when we looked at KEYNOTE-062 
[NCT02494583] and ATTRACTION-4 data, 
they were marginal readouts. In KEY-
NOTE-062, the chemotherapy backbone 
and biomarker selection was different. In 
ATTRACTION-4 you had more of an Asian 
population, lack of biomarker selection, and 
it was a negative readout for OS. The key 
takeaway message is that we are seeing 
promising activity for immunotherapy, both 
for squamous and adenocarcinoma, but there 
is a lot of room to improve.  

How do community oncologists make 
sense of this information and decide 
the best way to treat patients? 
For metastatic disease, our best predictive 
indicator of response is based on the PD-L1 
cutoffs. For adenocarcinoma, with the 

CheckMate 649 and KEYNOTE-590 data 
being strong for patient populations who 
have high CPS scores and are HER2-nega-
tive, that should be your fi rst line and one 
should be using those regimens as the stan-
dard of care. 

Once they progress, then there are poten-
tial options of either using a ramucirumab 
with or without a taxane or chemotherapy 
alone as a second-line treatment. In cases 
for metastatic and second-line settings for 
microsatellite instability, you can also use 
pembrolizumab. After more than 2 lines, che-
motherapy becomes your fallback option. For 
HER2- positive patients the KEYNOTE-811 
regimen should be your go to strategy for 
previously untreated patients. 

Squamous [cell cancer] is more inter-
esting as you have pembrolizumab as an 
option. Additionally, CheckMate 648 regi-
mens, nivolumab/ipilimumab or nivolum-
ab/chemotherapy, are established as very 
promising options for patients with a TPS 
score greater than 1. In terms of median OS, 
nivolumab/chemotherapy showed overall 
better activity and should be offered in the 
fi rst-line setting to immunotherapy-naive 
patients regardless of TPS status. The 
nivolumab/ipilimumab regimen may be 
used in select patients with contraindica-
tions to chemotherapy. Then if you go to sec-
ond-line settings, based on KEYNOTE-180 
and -181 [NCT02564263] data, for the squa-
mous population with a greater than 10 CPS 
you can use pembrolizumab monotherapy, 
or one can use nivolumab based on the 
ATTRACTION-3 data. If that fails, there is 
always chemotherapy as a backup. 

It is important to note that although the FDA 
approvals are overarching and don’t defi ne 
CPS or TPS cutoffs, patients with low PD-L1 
scores are not likely to get the benefi t. For these 
patients, clinical trials, including combination 
strategies targeting the tumor immune eva-
sion mechanisms can be a great fi t.

What ongoing research have you been 
examining?
The last few years have been great in terms 
of immunotherapy being incorporated into 
the treatment landscape, and the associated 
physician excitement. 

However, there’s a lot to be done, because 
the metastatic disease survival benefi t is 
still limited to just over a year. 

Our group, like others, has tried to build on 
these successful readouts by moving  immu-
notherapy regimens to wider and earlier 
resectable disease settings. 

We recently reported at the American 
Society of Clinical Oncology Annual Meeting 
data from CheckMate 906 [NCT03044613],  
a phase 2 study of neoadjuvant nivolumab 
or nivolumab/relatlimab plus chemoradio-
therapy for resectable esophageal or gastro-
esophageal junction (E/GEJ) cancers. The 
addition of nivolumab to preoperative CRT 
was determined to be safe and is associated 
with a pCR of 38%. Notably, the nivolumab/
relatlimab arm was challenging due to 
enhanced immune-related toxicities with no 
addictive effi cacy benefi t. In this limited data-
set we showed a median disease-free survival 
[DFS] of around 35 months which was in line 
with what we were seeing with the adjuvant 
CheckMate 577 readout. Such studies are key 
early efforts to produce ways to improve on 
the survival benefi t or try to move it in earlier 
settings where you can have curative intent 
associated with these, including longer DFS. 

Additionally, even with targeted therapies 
we are seeing a lot of interesting signals 
show up within specifi c populations, and 
that’s where we need to view these diseases 
as molecularly independent, as well as going 
after those small mutations that could poten-
tially be relevant. There is DKN-01, which 
is a DKK1 antibody targeting the WNT sig-
naling mechanisms and there is some early 
promising data from the DisTinGuish study 
[NCT04363801], a phase 2 trial. Then you 
have Claudin 18.2, which is an interesting 
target expressed in upper gastrointesti-
nal cancers, targeted in the GLOW trial 
[NCT03653507] with monoclonal antibodies. 
Monotherapy as well with chemotherapy 
showed some early activity. Also you have 
antibodies targeting FGFR, type 2b recep-
tors, that have shown promising activity in 
smaller studies as well. All in all, there is a 
lot more to play around with than what we 
had for the last decade or so. TT

What questions still need to be 
answered in this space?
With immunotherapy now widely used in the 
esophageal cancer setting we need to develop 
and improve existing biomarkers for selecting 
personalized treatments in patients that will be 
safe, effi cacious, and cost effective. Moreover, 
with these newly established immunotherapy-
based standard-of-care regimens it is critical 
to refresh the active and future clinical trial 
designs to unlock addictive benefi t from prom-
ising combination strategies, especially ones 
targeting immune evasion mechanisms. TT
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Drug Development Continues to Strive 
for Greater Bene� t in SCLC

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

A
LTHOUGH IMMUNOTHERAPY 
HAS not yet delivered the desired 
clinical results for small cell lung 
cancer (SCLC) that were expected 
by many, it has opened the door to a 

better understanding of SCLC and greater potential 
for future effective therapies.

Small Steps Toward a Better Future
In recent years, the development, approval, and 
implementation of immune checkpoint inhibitors 
(ICIs), specifi cally the PD-L1 inhibitors atezoli-
zumab (Tecentriq) and durvalumab (Imfi nzi), have 
improved the outlook for patients with SCLC, a 
patient population lacking treatment advances for 
decades.1,2 However, although some patients expe-
rience a survival benefi t from ICIs, the majority do 
not.3,4 “The clinical effect of immunotherapy in SCLC 
has been underwhelming compared to the benefi ts 
observed in non-SCLC, and that was unexpected,” 
Sally Lau, MD, said in an interview with Targeted 
Therapies in Oncology™. Lau is a medical oncologist 
and an assistant professor in the Department of 
Medicine at NYU Grossman School of Medicine in 
New York, New York.

Charles M. Rudin, MD, PhD, chief of the thoracic 
oncology service and codirector of the Druckenmill-
er Center for Lung Cancer Research at Memorial 
Sloan Kettering Cancer Center in New York, New 
York, told Targeted Therapies in Oncology™ that 
although only a small subset of patients with SCLC 
respond to immunotherapy, the impact on the fi eld 
overall is substantial. “Though many denigrate the 
benefi t of immunotherapy because it doesn’t work 
for most, it’s important to note that this is a disease 
that can respond to immunotherapy and the chal-
lenge to the fi eld now is how to improve upon the 
fraction of patients who are responsive,” he said.

Current FDA-approved treatments for SCLC include 
platinum-based doublet chemotherapy, topotecan 
(Hycamtin), atezolizumab, durvalumab, lurbinecte-
din (Zepzelca), and trilaciclib (Cosela); chemotherapy 

with immunotherapy remains the preferred 
treatment course.1 Despite a high mutational burden 
and high expression of PD-L1, which do not necessar-
ily appear to be associated with an immunotherapy 
benefi t, SCLC remains challenging to treat.3,4

Lau also emphasized that although trial results 
may appear underwhelming, the fi eld has still 
moved in a signifi cant positive direction. “Despite 
several failed trials, we have been presented an 
opportunity to better understand the biology of 
SCLC in order to design better drugs or combina-
tions of drugs,” she said.

The biology of SCLC continues to be investigated,
with 4 molecular subtypes recently identifi ed based 
on high expression of transcriptional regulators 
ASCL1, NEUROD1, POU2F3, and YAP1.1,3 “These 
subtypes hold potential for precision medicine,” 
Lau said. “We are understanding that, as with many 
cancers, SCLC is not the same cancer in everyone 
and will not respond to a one-size-fi ts-all approach.” 

Rudin emphasized there is still work to be done 
in understanding SCLC. “We don’t have all the 
biology nailed down. Tumors can evolve from one 
subtype to another, and there are patients of all sub-
types who respond to immunotherapy. Currently, 
we lack clear biomarkers to determine who will 
or will not benefi t from immunotherapy,” he said, 
adding, “One of the gratifying things right now 
is that there are a lot of drugs in development for 
SCLC and novel therapeutics being investigated.”

Chemotherapeutics: Temozolomide
Temozolomide (Temodar) is an oral alkylating 
agent that induces cytotoxic lesions on DNA that 
ultimately result in apoptosis.5 In a phase 2 trial 
(NCT01638546), the combination of temozolomide 
and the PARP inhibitor veliparib was compared 
with temozolomide and placebo in patients with 
relapsed-sensitive or refractory SCLC. The results 
showed no signifi cant difference between the velipa-
rib and placebo groups in 4-month progression-free 
survival (PFS) rate (36% vs 27%, respectively; P = .19) 

Charles M. Rudin, MD, PhD
Chief, Thoracic Oncology Service
Codirector, Druckenmiller Center for Lung
  Cancer Research
Sylvia Hassenfeld Chair in Lung Cancer
  Research
Memorial Sloan Kettering Cancer Center 
New York, NY 
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Despite modest survival outcome improvements with immunotherapy 
seen in small cell lung cancer to date, new drug development continues 

to search for ways to optimize the benefi t of immunotherapy 
in this disease setting as well as for that of targeted therapies. 

or median overall survival (OS) (8.2 months vs 
7.0 months; P = .50).5 However, a signifi cant 
improvement in overall response rate (ORR) 
was noted in the veliparib group (39% vs 14% for 
placebo; P = .016).5 Additionally, patients whose 
tumors were positive for SLFN11 protein expres-
sion experienced signifi cantly improved median 
PFS (5.7 vs 3.6 months; P = .009) and OS (12.2 vs 
7.5 months; P = .014) with veliparib vs placebo, 
respectively. These fi ndings indicate potential for 
SLFN11 expression as a biomarker predicting PARP 
inhibitor sensitivity in this patient population.5

Recently, the FDA granted orphan drug designa-
tion to the fi xed-dose combination of temozolomide 
and the investigational PARP inhibitor senaparib 
(IMP4297) for adult patients with SCLC based on 

results from a phase 1b/2 dose-escalation and 
dose-expansion study (NCT04434482).6 Out of 
12 evaluable patients with extensive-stage SCLC 
(ES-SCLC), 3 exhibited a response (ORR, 25%) 
including 2 confi rmed partial responses and 
1 unconfi rmed partial response.7 Two patients con-
tinued to receive treatment with the combination 
after more than a year of follow-up. Dose-expansion 
recruitment was under way as of September 2021.

“Looking toward new chemotherapeutic agents 
makes sense,” Lau said. “SCLC depends a lot on lost 
DNA repair mechanisms and checkpoints, making 
cross-linking agents such as alkylating agents 
very attractive. Looking for ways around the plat-
inum-refractory or platinum-resistant nature of 
tumors is important.” 

Investigators continue 
to expand their 
approaches in small cell 
lung cancer with an eye 
towards immunotherapy 
and biomarker 
identification. 
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SPECIAL REPORT

Small Cell Lung Cancer

PARP Inhibition: Veliparib
PARP proteins are critical for DNA repair 
in cancer cells and are known to be highly 
expressed in SCLC.1,4 The oral PARP inhib-
itor veliparib in combination with platinum 
chemotherapy followed by maintenance 
veliparib demonstrated improved median 
PFS compared with chemotherapy alone (5.8 
months vs 5.6 months, respectively; HR, 
0.67; 80% CI, 0.50-0.88; P = .059) but not OS 
(10.1 months vs 12.4 months; HR, 1.43) in 
treatment-naïve patients with SCLC in a ran-
domized phase 2 study (NCT02289690).8 Of 
interest, a tumor positive for expression of 
SLFN11 was associated with a trend toward 
better PFS in patients treated with veliparib 
plus chemotherapy followed by veliparib 
maintenance compared with patients with 
SLFN11-negative tumors.8 However, this 
trend did not translate to OS. The role of 
SLFN11 expression as a biomarker for therapy 
response remains to be seen. 

Radionuclide Therapy: Lutetium 
Lu 177 Dotatate
The radionuclide therapy lutetium Lu 177 
dotatate (Lutathera) is a lutetium 177–
labeled somatostatin analog approved for 
treating gastroenteropancreatic neuroen-
docrine tumors.9 Lutetium Lu 177 dotatate 
in combination with nivolumab (Opdivo) 
proved to be well tolerated and demonstrated 
evidence of antitumor activity in a phase 1 
study (NCT03325816) of patients with 
relapsed/refractory ES-SCLC, nonprogress-
ing ES-SCLC after fi rst-line platinum-based 
chemotherapy, or advanced grade I/II pul-
monary neuroendocrine tumors. Grade 3 
treatment-related adverse events (TRAEs) 
included lymphopenia, thrombocytopenia, 
anemia, and nausea, with lymphopenia being 
the most prevalent.9 However, the nivolumab 
indication in SCLC was later withdrawn.

A retrospective review of patients with soma-
tostatin receptor–positive typical carcinoid 
and atypical carcinoid lung cancers treated 
with lutetium Lu 177 dotatate alone found a 
median PFS of 23 months (95% CI, 18-28) and 
an OS of 59 months (95% CI, 50-not reached), 
with a median follow-up of 42 months.10

Because SCLC is a high-grade neuroendocrine 
carcinoma, lutetium Lu 177 dotatate has 

potential for effi cacy in patients with 
SCLC as well.3 Currently, a phase 1b trial 
(NCT05142696) is recruiting patients to eval-
uate the safety and activity of lutetium Lu 177 
dotatate in newly diagnosed ES-SCLC plus 
carboplatin, etoposide, and tislelizumab, with 
a projected completion date in 2027.11

Tyrosine Kinase Inhibitors
Anlotinib
Anlotinib is a tyrosine kinase inhibitor with 
the potential to inhibit tumor growth and 
angiogenesis by inhibiting multiple targets, 
including several growth factor receptors (vas-
cular endothelial, fi broblast, platelet-derived) 
and stem cell factor receptors (KIT).12 Anlotinib 
has been approved in China for use as a third-
line therapy for ES-SCLC based on results from 
the phase 2 ALTER 1202 trial (NCT03059797). 

Recent retrospective analyses found prom-
ising results with anlotinib in the fi rst- and 
second-line settings in combination with 
chemotherapy or ICIs.12,13 Anlotinib plus plat-
inum-etoposide chemotherapy resulted in a 
median PFS of 6.0 months (95% CI, 3.5-8.5) 
and median OS of 10.5 months (95% CI, 8.7-
12.3) in 58 patients with ES-SCLC in a real-
world analysis.13 Anlotinib plus PD-1/PD-L1 
inhibitors as second-line or further therapy 
resulted in a median PFS of 3.4 months vs 
2.8 months (P = .022) with paclitaxel mono-
therapy in 141 patients with advanced SCLC.12

A recent prospective, multicenter phase 
2 study (NCT04675697) in patients with 
ES-SCLC found that anlotinib in combination 
with standard platinum-etoposide chemother-
apy in the fi rst-line setting followed by main-
tenance anlotinib resulted in an objective 
response rate of 85.71% (95% CI, 69.74%-95.19%) 
and a disease control rate (DCR) of 94.29% 
(95% CI, 80.84%-99.30%), with a median PFS 
of 8.02 months (95% CI, 6.90-9.66) and median 
OS of 15.87 months (95% CI, 10.38-18.89).14 The 
most common grade 3 or 4 AEs were hand-foot 
syndrome (17%), granulocytosis (17%), stoma-
titis (14%), hypertriglyceridemia (11%), and 
hypercholesterolemia (11%).14

Anlotinib continues to be evaluated, 
including a phase 3 trial (NCT04234607) 
in combination with carboplatin and 
etoposide plus the investigational PD-L1 
inhibitor TQB2450 in the fi rst-line setting. 

Additionally, a phase 3 trial (NCT04073550) 
is assessing anlotinib in combination with 
topotecan in second-line or further settings.4

Apatinib
Apatinib is a promising antiangiogenic oral 
tyrosine kinase inhibitor that targets VEGF-2. 
Recently, a phase 2 study (NCT03547804) of 
apatinib in combination with chemotherapy 
in the second-line treatment of 31 patients 
with advanced SCLC resulted in an objective 
response rate of 27.59% and a DCR of 96.55%, 
with a median PFS of 7.36 months and medi-
an OS of 14.16 months. Grade 3 or greater 
AEs included neutropenia (19.35%), leukope-
nia (9.68%), and proteinuria (6.45%).15

Several clinical trials are evaluating apa-
tinib in combination with the PD-1 inhibitor 
camrelizumab, building off the phase 2 PAS-
SION trial (NCT03417895) of this combination 
in patients with ES-SCLC who had relapsed 
after platinum-based chemotherapy. Results 
showed that chemotherapy-sensitive and 
chemotherapy-resistant patients experienced 
similar median PFS (3.6 months vs 2.7 months, 
respectively) and median OS (9.6 months 
vs 8.0 months).16 Two phase 3 trials are under-
way evaluating the use of apatinib in patients 
with ES-SCLC in the fi rst-line setting: one 
evaluating camrelizumab plus apatinib, 
cisplatin, and etoposide (NCT04490421) and 
another evaluating apatinib plus cisplatin and 
etoposide (NCT02875457).4

RRx-001
RRx-001 is a fi rst-in-class tumor-activated 
small molecule that acts primarily as a VEGF 
inhibitor, resulting in the reactivation of 
silenced p53 signaling and downregulation 
of CD47 and MYC.1 Targeting VEGF disrupts 
angiogenesis, whereas downregulating MYC 
disrupts functions of DNA damage repair.4

RRx-001 has the potential to both increase 
tumor cytotoxicity and protect normal tissues. 

RRx-001 has displayed feasibility and 
activity in the phase 2 QUADRUPLE THREAT 
trial (NCT02489903) in platinum-resistant 
SCLC. An initial phase 3 trial (REPLATINUM; 
NCT03699956) for RRx-001 was prematurely 
halted due to COVID-19, but preliminary 
results showed a trend toward improved PFS 
(7.1 vs 3.5 months, respectively; HR, 0.5) and 
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“Though many denigrate the benefit of immunotherapy because it doesn’t 
work for most, it’s important to note that this is a disease that can 

respond to immunotherapy and the challenge to the field now is how to 
improve upon the fraction of patients who are responsive.” 

—Charles M. Rudin, MD, PhD

OS with the addition of RRx-001 to  platinum dou-
blet chemotherapy compared with the platinum 
doublet alone.18 The trial was recently restarted 
with additional COVID-19 exclusion criteria 
(REPLATINUM[restarted]; NCT05566041).18,19

PD-1 Inhibitors
AK112
AK112 is a bispecifi c antibody against both 
PD-1 and VEGF that aims to improve anti-
tumor activity by blocking both pathways in 
one therapeutic agent.20 Promising results 
were observed in combination with che-
motherapy in patients with advanced non-
SCLC.20 AK112 is also being evaluated in 
combination with chemotherapy (carboplatin 
and etoposide) for patients with ES-SCLC in a 
phase 1b trial (NCT05116007).

Adebrelimab
Adebrelimab (SHR-1316) is an anti–PD-L1 anti-
body recently evaluated with carboplatin and 
etoposide in the randomized, double-blind, 
placebo-controlled phase 3 CAPSTONE-1 trial 
(NCT03711305) as fi rst-line treatment for 
ES-SCLC. Median OS was 15.3 months (95% CI, 
13.2-17.5) for the 230 patients receiving che-
motherapy plus adebrelimab vs 12.8 months 
(95% CI, 11.3-13.7; HR, 0.72; 95% CI, 0.58-
0.90; 1-sided P = .0017) for the 232 patients 
receiving chemotherapy plus placebo. Serious 
TRAEs were observed in 39% of patients in 
the adebrelimab group and 28% of the placebo 
group, with the most common grade 3 or high-
er TRAEs including neutropenia, leukopenia, 
thrombocytopenia, and anemia.21

Toripalimab
Toripalimab blocks interaction with PD-L1 
and PD-L2 and was recently granted orphan 
drug designation for treating patients with 
SCLC by the FDA.22

Toripalimab is approved in China for 
unresectable or metastatic melanoma after 
failure of standard therapy, nasopharyn-
geal carcinoma after failure of 2 prior 
systemic therapies, locally advanced or 
metastatic urothelial carcinoma that failed 
platinum-containing chemotherapy, and in 
combination with cisplatin and gemcitabine 
in fi rst-line treatment of locally recurrent or 
metastatic nasopharyngeal carcinoma.22

Toripalimab is being evaluated in combi-
nation with chemotherapy compared with 
placebo and chemotherapy as fi rst-line ther-
apy in patients with ES-SCLC in the phase 3 
JUPITER-08 trial (NCT04012606). 

Alternative Targets
LSD1 
The clinical benefi t of ICIs in SCLC is mod-
est overall, but research indicates higher 
response rates among patients whose tumors 
exhibit a reduction in neuroendocrine charac-
teristics and activation of NOTCH signaling.23

Inhibition of lysine-specifi c demethylase 
1a (LSD1) has also been shown to suppress 
neuroendocrine characteristics of SCLC and 
activate NOTCH signaling.23 The LSD1 inhib-
itor bomedemstat was combined with PD-1 
therapy to treat a syngeneic immunocompe-
tent mouse model of SCLC with RB1/TRP53 
inactivation in a recent study. LSD1 inhibi-
tion enhanced the response to PD-1 blockade, 
resulting in increased major histocompati-
bility complex expression on SCLC cells and 
promoting CD8-positive T-cell infi ltration 
and tumor growth inhibition in mice.23

DLL3
SCLC expresses DLL3 signifi cantly more 
than normal tissue, making it a target of 
great interest.4 Several failed trials of the 
antibody-drug conjugate rovalpituzumab 
tesirine led to speculation that DLL3 may not 
be a valid target for SCLC therapies.24 How-
ever, both Lau and Rudin noted the contin-
ued signifi cant interest in DLL3, specifi cally 
its use as a target of bispecifi c T-cell engager 
(BiTE) molecules. “These therapeutics bind 
to the tumor cells and also to T cells in order 
to bring them together and stimulate an anti-
tumor immune response,” Rudin explained. 

Initial results from a phase 1 trial of AMG 
757 (NCT03319940), a half-life–extended intra-
venous BiTE targeting DLL3 and CD3, indicate 
an acceptable safety profi le and durable, 
confi rmed partial response were seen in 5 of 
8 responders (63%) at the highest dose level.25

EP300
A recently discovered potential target in 
SCLC is EP300, a transcription coactivator 
affecting proliferation and differentiation 

that is often mutated in numerous types of 
cancers, including SCLC.26 EP300 has both 
protumorigenic (driven by its kinase-induc-
ible domain-interacting [KIX] domain) and 
tumor-suppressive (driven by its HAT domain) 
functions in SCLC. Mutations in EP300 result 
in tumor development, but knockout of EP300 
suppresses SCLC development and prolifera-
tion.26 SCLC development is thought to be 
dependent on the interaction of transcription 
factors with EP300’s KIX domain. Ala627 in 
the EP300 KIX domain results in higher pro-
tein-binding affi nity compared with Asp647 
in the similar CREBBP KIX domain, provid-
ing an opportunity for specifi c KIX-binding 
partners for EP300.26

EP300 KIX is only one of several potential 
future targets for SCLC therapies. Rudin 
mentioned 2 others: B7H3 and SEZ6. “There’s 
been a lot of interest in antibody-drug con-
jugates and evaluating various targets,” he 
said. “We have seen evidence of activity with 
this approach, and there is potential there.”

Looking Ahead
“This is a time of substantial hope for the 
fi eld,” Rudin said. “For the fi rst time in a 
long time, we have seen progress in SCLC 
with new drug approvals and drugs that can 
lead to durable responses in SCLC.” 

Both Lau and Rudin pointed to the signif-
icant amount of ongoing preclinical investi-
gation and its importance in understanding 
the biology of SCLC and discovering new 
potential targets and biomarkers. 

Rudin is optimistic regarding the potential 
for future targets given the array of option. 
“We don’t know yet which will be winners, but 
the diversity of targets in the space speaks to 
the opportunity to truly develop new concepts 
that may have real durable therapeutic benefi t 
for these patients,” he said. 

Rudin and Lau emphasized the impor-
tance of understanding why certain 
patients do not respond to immunotherapy 
and developing strategies that apply to a 
broader fraction of patients with SCLC. 
“There are a lot of ‘shots on goal’ being 
evaluated,” Rudin noted. “We will have to 
see which ones hit the net.” TT 
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response (CR) rates were 19%, 23%, and 21%; and 
the partial response (PR) rates were 49%, 44%, and 
47% in those with no prior treatment, prior treat-
ment, and all patients, respectively.

The median duration of response (DOR) was 15.8 
months (95% CI, 5.6–not reached [NR]) in those with 
no prior treatment, NR in those with prior treatment, 
and 17.5 months (95% CI, 15.8-NR) in all patients. 
The median progression-free survival (PFS) was 
7.4 months (95% CI, 5.3-19.2), 16.6 months (95% CI, 
8.3-NR), and 13.9 months (95% CI, 7.0-NR) in those 
with no prior treatment, prior treatment, and all 
patients, respectively. Finally, the median overall 
survival (OS) was NR across all 3 treatment arms.

A compilation study looked at multiple BTK inhib-
itor studies to determine when the best time was to 
use these treatments.3 In those with 1 prior line of 
therapy, the median PFS was 33.6 months (95% CI, 
19.4-42.1) and the median OS was NR. 

The median DOR was 4.5 years for patients who 
achieved a CR, and those with 1 prior line of therapy 
had 2 times longer DOR than those with more than 
1 previous line (FIGURE). This study showed that 
it’s best to use BTK inhibitors in earlier lines of 
therapy vs later.

In a study assessing the ORR of acalabrutinib 
(NCT02213926), the ORR was 81% in the investi-
gator-assessed group vs 80% in the independent 
review committee (IRC).4 The CR rate was 40% vs 
40% and the PR rate was 41% vs 40% in the investi-
gator-assessed and IRC groups, respectively.

Dose reductions occurred in 1.6% of patients 
and 6.5% discontinued treatments because of AEs. 
Regarding AEs, atrial fi brillation was not observed, 
with the most common AEs being headaches (36%) 

and diarrhea (38%), which were mostly grade 1 and 
2. Hematologic AEs were mostly grade 1 and 2 and 
included bruising and petechiae. 

Additionally, there was 1 grade 3 gastrointesti-
nal hemorrhage. Phillips noted that recent reports 
have raised concerns about the cardiac-related 
AEs with this treatment, but that more time and 
study is needed with this new class to fully assess 
their AE outcomes.

Phillips also spoke about zanubrutinib, with 
another study assessing ORR (NCT02343120).5 In 
the investigator-assessed group, the ORR was 90.6% 
(95% CI, 75.0%-98.0%) vs 84.4% (95% CI, 67.2%-94.7%) 
in the IRC group. 

The CR rate was 31.3% vs 25.0% and the PR rate 
was 59.4% vs 59.4% between both groups, respec-
tively. The median PFS was 21.1 months and the 
median DOR was 18.5 months.

AEs that were grade 3 or higher included major 
hemorrhage (9.4%), atrial fi brillation or fl utter 
(3.1%), hypertension (3.1%), and infection (18.8%). 
Of note, Phillips mentioned that there is no main 
difference between ibrutinib, acalabrutinib, and 
zanubrutinib effi cacy wise. The reason they are 
separated is based on their differing AE profi les.

Combination Therapies for MCL Treatment
Phillips discussed the phase 2 PHILEMON study 
(NCT02460276) that looked at the combination of 
ibrutinib, lenalidomide (Revlimid), and rituximab 
(Rituxan) in relapsed or refractory MCL.6 This 
study focused on tumors that did or did not harbor 
TP53 mutations. 

The ORR was 76% (95% CI, 63%-86%) in all 
patients, 79% (95% CI, 64%-89%) in those with 
TP53-unmutated disease, and 73% (95% CI, 43%-
90%) in those with TP53-mutated disease. The CR 
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rate was 28% (95% CI, 42%-69%), 21% (95% CI, 
40%-70%), and 64% (95% CI, 35%-85%), where-
as PR was seen in 20% (95% CI, 11%-33%), 24% 
(95% CI, 13%-39%), and 9% (95% CI, 2%-38%) in 
all patients, those with TP53-unmutated dis-
ease, and those with TP53-mutated disease, 
respectively. However, Phillips explained 
that this was not the right combination for 
patients with MCL in the second-line setting.

In the phase 3 SYMPATICO study 
(NCT03112174) of ibrutinib plus veneto-
clax (Venclexta), patients were evenly split 
between those with and without a PET scan.7

Looking at response at 4 weeks, there was 
none recorded for those who had a PET scan, 
but when looking at best response, the CR 
rate was 67% for those without a PET scan vs 
71% for those with a PET scan; PR rate was 
4% vs 0%, respectively. 

Phillips noted that certain patients in this 
trial had a TP53 mutation and at follow-up, 
they relapsed quickly. However, this combi-
nation may still be effective in those without 
TP53 mutations.

When venetoclax was fi rst analyzed in 
humans (NCT01328626), the PFS and OS 
determined it was an effective agent for treat-
ment in MCL.8 However, the study consisted 
of patients who were BTK naïve and may not 
be refl ective of what is seen in the real-world 
setting, according to Phillips. 

He then suggested clinicians consider 
venetoclax as a single agent, or even in com-
bination with rituximab postexposure to a 
covalent BTK inhibitor.

Chimeric Antigen Receptor (CAR) 
T-Cell Therapies in MCL
In the phase 2 ZUMA-2 trial (NCT02601313), 
brexucabtagene autoleucel (Tecartus) was 
analyzed in patients with MCL with encour-
aging results.9

The effi cacy of this study was promising as 
a third-line option. After 12.3 months of fol-
low-up, the median PFS, OS, and DOR had not 
been reached, but overall, 57% of patients and 
78% who obtained a CR are still in remission. 

Cytokine release syndrome (CRS) and neu-
rotoxicity were observed in this population. 
Grade 3 or higher CRS occurred in 15% of 
patients, and the most common symptoms 
were pyrexia (91%), hypotension (51%), and 
hypoxia (34%). Tocilizumab (Actemra) was 
given to 59% of patients and corticosteroids 
were given to 22% to help manage symptoms.

Grade 3 or higher neurologic AEs 
occurred in 31% of patients, with the most 
common symptoms being tremors (35%), 
encephalopathy (31%), and confusional 
state (21%). 

Patients were given either tocilizumab 
(26%) or corticosteroids (38%) to help miti-
gate symptoms, with most patients having 
resolution of their symptoms. 

Bispecifi c Antibody Options
Additional treatments for MCL were dis-
cussed, including glofi tamab, which is an 
investigational CD20- and CD3-targeted 
bispecifi c antibody.10 One trial found that it 
produced a high response rate in patients 
with relapsed/refractory MCL. 

In the fi xed-dosing group that received 
1000 mg (n = 3), the complete metabolic 
response (CMR) rate was 67% and 71% in 
those who received the step-up dosing plus 
1000 mg of glofi tamab (n = 7). 

A 64% CMR rate and 27% partial metabolic 
response (PMR) rate was observed in those 
receiving step-up dosing plus 2000 mg 
of glofi tamab (n = 11), and a 67% CMR rate 
and 14% PMR rate for all patients. In those 
receiving prior BTK inhibitor therapy, the 
CMR rate was 65% and the PMR rate was 18% 
compared with 75% for no prior therapy.

Pirtobrutinib was discussed with patients 
who were either being pretreated with BTK 
inhibitors or were BTK naïve.11 The ORR was 
51% (95% CI, 41%-61%) in those who were 
pretreated, with a CR rate of 25% and a PR 
rate of 26%. In those who were BTK naïve, the 
ORR was 82% (95% CI, 48%-98%), with a CR 
rate of 18% and a PR rate of 64%. The median 
follow-up was 8.3 months for patients who 
responded, and 60% of responses are ongoing.

Phillips concluded that it may be diffi cult 
to treat patients with MCL who have previ-
ously received a BTK inhibitor, but effi cacy 
was improved with the use of CAR T cells. 
Moving forward, there are other agents that 
show positive outcomes, but they are cur-
rently limited to clinical trials. TT
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INDICATION

LENVIMA is indicated for the fi rst line treatment of patients with unresectable 
hepatocellular carcinoma (HCC).

SELECTED SAFETY INFORMATION
Warnings and Precautions
Hypertension. In DTC (diff erentiated 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.

DATA THAT MATTERS
TO YOUR PATIENTS

13.6-month median OS with LENVIMA1

REFLECT Study Design1: REFLECT was a randomized, open-label, multicenter study conducted in patients with previously untreated uHCC. Patients enrolled had Child-Pugh A and 
BCLC Stage C or B HCC who were ineligible for local liver-directed therapy; had an ECOG PS of 0 or 1; had received no prior systemic therapy for HCC; and had ≥1 measurable target 
lesion according to mRECIST for HCC. Patients were randomized (1:1) to receive LENVIMA (n=478) (12 mg for baseline body weight ≥60 kg or 8 mg for baseline body weight <60 
kg) orally once daily or sorafenib (n=476) 400 mg orally twice daily until radiological disease progression or unacceptable toxicity. The major effi  cacy outcome measure was OS. 
REFLECT was designed to show the noninferiority of LENVIMA to sorafenib for OS. Additional effi  cacy outcome measures were PFS and ORR according to mRECIST for HCC.

• In REFLECT, LENVIMA achieved its noninferiority primary endpoint vs sorafenib in OS; 13.6 vs 12.3-month median OS (HR: 0.92 [95% CI: 0.79-1.06]), but did not 
demonstrate a statistically signifi cant improvement in OS vs sorafenib1*

– Number of events: 351 (73%) with LENVIMA vs 350 (74%) with sorafenib1

More than 3x the ORR vs sorafenib1

More patients with a response
• 41% of patients with a response to LENVIMA vs 12% with a response to sorafenib (95% CI: 36%-45% vs 95% CI: 10%-16%; P<0.001)1

– CR: 2.1% (n=10) vs 0.8% (n=4) with sorafenib

– PR: 38.5% (n=184) vs 11.6% (n=55) with sorafenib

Independent assessment of ORR using RECIST 1.1 criteria1:

• 19% ORR with LENVIMA vs 7% with sorafenib (95% CI: 15%-22% vs 95% CI: 4%-9%)

– CR: 0.4% (n=2) with LENVIMA vs 0.2% (n=1) with sorafenib

– PR: 18.4% (n=88) with LENVIMA vs 6.3% (n=30) with sorafenib

LENVIMA® FOR THE FIRST-LINE TREATMENT OF PATIENTS WITH uHCC

uHCC=unresectable hepatocellular carcinoma; OS=overall survival; REFLECT=A Multicenter, Randomized, Open-Label, Phase 3 Trial to Compare the EFfi cacy and Safety of LEnvatinib (E7080) Versus 
Sorafenib in the First-Line Treatment of Subjects With UnreseCtable HepaTocellular Carcinoma; HR=hazard ratio; CI=confi dence interval; PFS=progression-free survival; ORR=objective response rate; 
mRECIST=modifi ed Response Evaluation Criteria in Solid Tumors; CR=complete response; PR=partial response; RECIST=Response Evaluation Criteria in Solid Tumors; BCLC=Barcelona Clinic Liver 
Cancer; HCC=hepatocellular carcinoma; ECOG PS=Eastern Cooperative Oncology Group performance status; AR=adverse reaction. 

*Based on stratifi ed Cox-model. The noninferiority margin for HR of LENVIMA vs sorafenib is 1.08. 
†Based on a masked independent imaging review according to mRECIST.2

Statistical superiority vs sorafenib in select secondary e�  cacy endpoints, PFS and ORR according to mRECIST1†
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Please see Selected Safety Information throughout and 
accompanying Brief Summary of Prescribing Information.

SELECTED SAFETY INFORMATION
Warnings and Precautions (cont'd)
Hepatotoxicity (cont'd). Monitor liver function prior to initiation, 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 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.

Fistula Formation and Gastrointestinal Perforation. Of the 799 patients treated with 
LENVIMA or LENVIMA + everolimus in DTC, RCC, and HCC, fistula or gastrointestinal 
perforation occurred in 2%. Permanently discontinue in patients who develop 
gastrointestinal perforation of any severity or grade 3-4 fistula.

2x the median PFS vs sorafenib1

Patients had more time without their disease progressing
• 7.3-month median PFS with LENVIMA vs 3.6 months with sorafenib (HR: 0.64 [95% CI: 0.55-0.75]; P<0.001)1

 – Number of events: 311 (65%) with LENVIMA and 323 (68%) with sorafenib

Independent assessment of PFS using RECIST 1.1 criteria1:

• Median PFS of 7.3 months with LENVIMA vs 3.6 months with sorafenib (HR: 0.65 [95% CI: 0.56-0.77])

 – Number of events: 307 (64%) with LENVIMA vs 320 (67%) with sorafenib

Actor Portrayal

Adverse reactions in the REFLECT trial1

• The most common ARs (≥20%) observed in LENVIMA-treated patients were hypertension (45%), fatigue (44%), diarrhea (39%), decreased appetite (34%),  
arthralgia/myalgia (31%), decreased weight (31%), abdominal pain (30%), palmar-plantar erythrodysesthesia syndrome (27%), proteinuria (26%), dysphonia (24%), 
hemorrhagic events (23%), hypothyroidism (21%), and nausea (20%)

• The most common serious ARs (≥2%) observed in LENVIMA-treated patients were hepatic encephalopathy (5%), hepatic failure (3%), ascites (3%), and decreased 
appetite (2%)
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SELECTED SAFETY INFORMATION
Warnings and Precautions (cont'd)
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%. Confirm diagnosis of RPLS with MRI. Withhold and resume at reduced dose 
upon recovery or permanently discontinue depending on severity and persistence of 
neurologic symptoms. 

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 HCC, the most common adverse reactions (≥20%) observed in LENVIMA-treated patients 
were hypertension (45%), fatigue (44%), diarrhea (39%), decreased appetite (34%), 
arthralgia/myalgia (31%), decreased weight (31%), abdominal pain (30%), palmar-plantar 
erythrodysesthesia syndrome (27%), proteinuria (26%), dysphonia (24%), hemorrhagic 
events (23%), hypothyroidism (21%), and nausea (20%). The most common serious adverse 
reactions (≥2%) were hepatic encephalopathy (5%), hepatic failure (3%), ascites (3%), and 
decreased appetite (2%). Adverse reactions led to dose reductions or interruption in 62% 
of patients. The most common adverse reactions (≥5%) resulting in dose reductions were 
fatigue (9%), decreased appetite (8%), diarrhea (8%), proteinuria (7%), hypertension (6%), 
and palmar-plantar erythrodysesthesia syndrome (5%). Treatment discontinuation due to 
an adverse reaction occurred in 20% of patients. The most common adverse reactions (≥1%) 
resulting in discontinuation of LENVIMA were fatigue (1%), hepatic encephalopathy (2%), 
hyperbilirubinemia (1%), and hepatic failure (1%).

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.

For more information about LENVIMA, please see accompanying Brief Summary of 
Prescribing Information.

LENVIMA® is a registered trademark used by Eisai Inc.  
under license from Eisai R&D Management Co., Ltd. 
© 2022 Eisai Inc. All rights reserved. Printed in USA/September 2022 LENV-US8448

References: 1. LENVIMA [package insert]. Nutley, NJ: Eisai Inc. 2. Kudo M, Finn RS, Qin S, et al. Lenvatinib versus sorafenib  
in first-line treatment of patients with unresectable hepatocellular carcinoma: a randomized phase 3 non-inferiority trial.  
Lancet. 2018;391(10126):1163-1173.
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LENVIMA® (lenvatinib) BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
Hepatocellular Carcinoma LENVIMA is indicated for the �rst-line treatment of patients with unresectable 
hepatocellular carcinoma (HCC).
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

Recommended Dosage for Hepatocellular Carcinoma (HCC) The recommended dosage of LENVIMA 
is based on actual body weight:
• 12 mg for patients greater than or equal to 60 kg or
• 8 mg for patients less than 60 kg
Take LENVIMA orally once daily until disease progression or until unacceptable toxicity.
Dosage Modi�cations for Adverse Reactions Recommendations for LENVIMA dose interruption, 
reduction and discontinuation for adverse reactions are listed in Table 1. Table 2 lists the recommended 
dosage reductions of LENVIMA for adverse reactions.

Table 1: Recommended Dosage Modi�cations for LENVIMA for Adverse Reactions

Adverse Reaction Severitya Dosage Modi�cations 
for LENVIMA

Hypertension
Grade 3

• Withhold for Grade 3
that persists despite 
optimal antihypertensive 
therapy.

• Resume at reduced dose 
when hypertension is 
controlled at less than or 
equal to Grade 2.

Grade 4 • Permanently discontinue.

Cardiac Dysfunction
Grade 3

• Withhold until improves 
to Grade 0 to 1 or baseline.

• Resume at a reduced dose 
or discontinue depending on 
the severity and persistence 
of adverse reaction.

Grade 4 • Permanently discontinue.

Arterial Thromboembolic Event Any Grade • Permanently discontinue.

Hepatotoxicity Grade 3 or 4

•  Withhold until improves to 
Grade 0 to 1 or baseline.

•  Either resume at a reduced    
dose or discontinue depending 
on severity and persistence 
of hepatotoxicity.

•  Permanently discontinue for 
hepatic failure.

Renal Failure or Impairment Grade 3 or 4

•  Withhold until improves to 
Grade 0 to 1 or baseline.

•  Resume at a reduced dose 
or discontinue depending on 
severity and persistence of 
renal impairment.

Proteinuria  2 g or greater proteinuria 
in 24 hours

•  Withhold until less than or 
equal to 2 grams of proteinuria 
per 24 hours.

• Resume at a reduced dose.
•  Discontinue for nephrotic 

syndrome.

Gastrointestinal Perforation Any Grade • Permanently discontinue.

Fistula Formation Grade 3 or 4 • Permanently discontinue.

QT Prolongation
Greater than 500 ms or 

greater than 60 ms increase 
from baseline

•  Withhold until improves to 
less than or equal to 480 ms 
or baseline.

• Resume at a reduced dose.

Reversible Posterior 
Leukoencephalopathy 
Syndrome

Any Grade

• Withhold until fully resolved.
•  Resume at a reduced dose or 

discontinue depending on 
severity and persistence of 
neurologic symptoms.

Other Adverse Reactions

Persistent or intolerable
Grade 2 or 3 adverse reaction

Grade 4 laboratory abnormality

• Withhold until improves to 
Grade 0 to 1 or baseline.

• Resume at reduced dose.

Grade 4 adverse reaction • Permanently discontinue.
a National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Table 2:  Recommended Dosage Reductions of LENVIMA for Adverse Reactions

Indication First Dosage 
Reduction To

Second Dosage 
Reduction To

Third Dosage 
Reduction To

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

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 (differentiated thyroid cancer or 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 (renal cell carcinoma 
or RCC) hypertension was reported in 42% of patients and the median time to onset of new or worsening 
hypertension was 35 days. Grade 3 hypertension occurred in 13% of patients. Systolic blood pressure ≥160 
mmHg occurred in 29% of patients and diastolic blood pressure ≥100 mmHg occurred in 21%.
Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiating LENVIMA. Monitor blood pressure after 1 week, then every 2 weeks 
for the �rst 2 months, and then at least monthly thereafter during treatment. Withhold and resume at a 
reduced dose when hypertension is controlled or permanently discontinue LENVIMA based on severity.
Cardiac Dysfunction Serious and fatal cardiac dysfunction can occur with LENVIMA. Across clinical trials in 
799 patients with DTC, RCC or HCC, Grade 3 or higher cardiac dysfunction (including cardiomyopathy, left or right 
ventricular dysfunction, congestive heart failure, cardiac failure, ventricular hypokinesia, or decrease in left or 
right ventricular ejection fraction of more than 20% from baseline) occurred in 3% of LENVIMA-treated patients.
Monitor patients for clinical symptoms or signs of cardiac dysfunction. Withhold and resume at a reduced dose 
upon recovery or permanently discontinue LENVIMA based on severity.
Arterial Thromboembolic Events Among patients receiving LENVIMA or LENVIMA with everolimus, arterial 
thromboembolic events of any severity occurred in 2% of patients in Study 205 (RCC), 2% of patients in REFLECT 
(HCC) and 5% of patients in SELECT (DTC). Grade 3 to 5 arterial thromboembolic events ranged from 2% to 3% 
across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic events of any severity occurred in 
5% of patients in CLEAR, including myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue LENVIMA following an arterial thrombotic event. The safety of resuming LENVIMA 
after an arterial thromboembolic event has not been established, and LENVIMA has not been studied in patients 
who have had an arterial thromboembolic event within the previous 6 months.
Hepatotoxicity Across clinical studies enrolling 1327 LENVIMA-treated patients with malignancies other 
than HCC, serious hepatic adverse reactions occurred in 1.4% of patients. Fatal events, including hepatic 
failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of patients.
In REFLECT (HCC), hepatic encephalopathy (including hepatic encephalopathy, encephalopathy, metabolic 
encephalopathy, and hepatic coma) occurred in 8% of LENVIMA-treated patients and 3% of sorafenib-treated 
patients. Grade 3 to 5 hepatic encephalopathy occurred in 5% of LENVIMA-treated patients and 2% of 
sorafenib-treated patients. Grade 3 to 5 hepatic failure occurred in 3% of LENVIMA-treated patients and 3% 
of sorafenib-treated patients; 2% of patients discontinued LENVIMA and 0.2% discontinued sorafenib due to 
hepatic encephalopathy, and 1% of patients discontinued lenvatinib or sorafenib due to hepatic failure.
Monitor liver function prior to initiating LENVIMA, then every 2 weeks for the �rst 2 months, and at least 
monthly thereafter during treatment. Monitor patients with HCC closely for signs of hepatic failure, including 
hepatic encephalopathy. Withhold and resume at a reduced dose upon recovery or permanently discontinue 
LENVIMA based on severity.
Renal Failure or Impairment Serious including fatal renal failure or impairment can occur with LENVIMA. 
Renal impairment occurred in 14% of patients receiving LENVIMA in SELECT (DTC) and in 7% of patients 
receiving LENVIMA in REFLECT (HCC). Grade 3 to 5 renal failure or impairment occurred in 3% (DTC) and 2% 
(HCC) of patients, including 1 fatality in each study.
In Study 205 (RCC), renal impairment or renal failure occurred in 18% of patients receiving LENVIMA with 
everolimus, including Grade 3 in 10% of patients.
Initiate prompt management of diarrhea or dehydration/hypovolemia. Withhold and resume at a reduced 
dose upon recovery or permanently discontinue LENVIMA for renal failure or impairment based on severity. 
Proteinuria Proteinuria occurred in 34% of LENVIMA-treated patients in SELECT (DTC) and in 26% of 
LENVIMA-treated patients in REFLECT (HCC). Grade 3 proteinuria occurred in 11% and 6% in SELECT and 
REFLECT, respectively. In Study 205 (RCC), proteinuria occurred in 31% of patients receiving LENVIMA 
with everolimus and 14% of patients receiving everolimus. Grade 3 proteinuria occurred in 8% of patients 
receiving LENVIMA with everolimus compared to 2% of patients receiving everolimus.
Monitor for proteinuria prior to initiating LENVIMA and periodically during treatment. If urine dipstick 
proteinuria greater than or equal to 2+ is detected, obtain a 24-hour urine protein. Withhold and resume at a 
reduced dose upon recovery or permanently discontinue LENVIMA based on severity.
Diarrhea Of the 737 patients treated with LENVIMA in SELECT (DTC) and REFLECT (HCC), diarrhea occurred in 
49% of patients, including Grade 3 diarrhea in 6%.
In Study 205 (RCC), diarrhea occurred in 81% of patients receiving LENVIMA with everolimus, including 
Grade 3 in 19%. Diarrhea was the most frequent cause of dose interruption/reduction and diarrhea recurred 
despite dose reduction. 
Promptly initiate management of diarrhea. Withhold and resume at a reduced dose upon recovery or 
permanently discontinue LENVIMA based on severity.
Fistula Formation and Gastrointestinal Perforation Of 799 patients treated with LENVIMA or 
LENVIMA with everolimus in SELECT (DTC), Study 205 (RCC) and REFLECT (HCC), �stula or gastrointestinal 
perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or 
Grade 3 or 4 �stula.
QT Interval Prolongation In SELECT (DTC), QT/QTc interval prolongation occurred in 9% of LENVIMA-
treated patients and QT interval prolongation of >500 ms occurred in 2%. In Study 205 (RCC), QTc interval 
increases of >60 ms occurred in 11% of patients receiving LENVIMA with everolimus and QTc interval 
>500 ms occurred in 6%. In REFLECT (HCC), QTc interval increases of >60 ms occurred in 8% of LENVIMA-
treated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically during treatment. Monitor 
electrocardiograms in patients with congenital long QT syndrome, congestive heart failure, 
bradyarrhythmias, or those who are taking drugs known to prolong the QT interval, including Class Ia and 
III antiarrhythmics. Withhold and resume at reduced dose of LENVIMA upon recovery based on severity.
Hypocalcemia In SELECT (DTC), Grade 3 to 4 hypocalcemia occurred in 9% of patients receiving LENVIMA. 
In 65% of cases, hypocalcemia improved or resolved following calcium supplementation, with or without 
dose interruption or dose reduction.
In Study 205 (RCC), Grade 3 to 4 hypocalcemia occurred in 6% of patients treated with LENVIMA with 
everolimus. In REFLECT (HCC), Grade 3 hypocalcemia occurred in 0.8% of LENVIMA-treated patients.
Monitor blood calcium levels at least monthly and replace calcium as necessary during treatment. Withhold 
and resume at reduced dose upon recovery or permanently discontinue LENVIMA depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS) Across clinical studies of 1823 patients 
who received LENVIMA as a single agent, reversible posterior leukoencephalopathy syndrome (RPLS) occurred 
in 0.3%.
Con�rm the diagnosis of RPLS with magnetic resonance imaging. Withhold and resume at a reduced dose 
upon recovery or permanently discontinue LENVIMA depending on severity and persistence of neurologic 
symptoms.
Hemorrhagic Events Serious including fatal hemorrhagic events can occur with LENVIMA. Across 
SELECT (DTC), Study 205 (RCC) and REFLECT (HCC), hemorrhagic events of any grade occurred in 29% of 
the 799 patients treated with LENVIMA as a single agent or in combination with everolimus. The most 
frequently reported hemorrhagic events (all grades and occurring in at least 5% of patients) were epistaxis 
and hematuria.
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WARNINGS AND PRECAUTIONS (cont'd)
Hemorrhagic Events (cont'd) In SELECT, Grade 3 to 5 hemorrhage occurred in 2% of patients receiving 
LENVIMA, including 1 fatal intracranial hemorrhage among 16 patients who received LENVIMA and had 
CNS metastases at baseline. In Study 205, Grade 3 to 5 hemorrhage occurred in 8% of patients receiving 
LENVIMA with everolimus, including 1 fatal cerebral hemorrhage. In REFLECT, Grade 3 to 5 hemorrhage 
occurred in 5% of patients receiving LENVIMA, including 7 fatal hemorrhagic events.
Serious tumor related bleeds, including fatal hemorrhagic events, occurred in patients treated with 
LENVIMA in clinical trials and in the post-marketing setting. In post-marketing surveillance, serious and fatal 
carotid artery hemorrhages were seen more frequently in patients with anaplastic thyroid carcinoma (ATC) 
than in other tumor types. The safety and effectiveness of LENVIMA in patients with ATC have not been 
demonstrated in clinical trials.
Consider the risk of severe or fatal hemorrhage associated with tumor invasion or in�ltration of major blood 
vessels (e.g. carotid artery). Withhold and resume at reduced dose upon recovery or permanently discontinue 
LENVIMA based on the severity.
Impairment of Thyroid Stimulating Hormone Suppression/Thyroid Dysfunction LENVIMA impairs 
exogenous thyroid suppression. In SELECT (DTC), 88% of all patients had a baseline thyroid stimulating 
hormone (TSH) level ≤0.5 mU/L. In those patients with a normal TSH at baseline, elevation of TSH level
>0.5 mU/L was observed post baseline in 57% of LENVIMA-treated patients.
Grade 1 or 2 hypothyroidism occurred in 24% of patients receiving LENVIMA with everolimus in Study 205 
(RCC) and in 21% of patients receiving LENVIMA in REFLECT (HCC). In those patients with a normal or low 
TSH at baseline, an elevation of TSH was observed post baseline in 70% of patients receiving LENVIMA in 
REFLECT and 60% of patients receiving LENVIMA with everolimus in Study 205.
Monitor thyroid function prior to initiating LENVIMA and at least monthly during treatment. Treat 
hypothyroidism according to standard medical practice.
Impaired Wound Healing Impaired wound healing has been reported in patients who received LENVIMA.
Withhold LENVIMA for at least 1 week prior to elective surgery. Do not administer for at least 2 weeks 
following major surgery and until adequate wound healing. The safety of resumption of LENVIMA after 
resolution of wound healing complications has not been established.
Osteonecrosis of the Jaw (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.
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

Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials 
of another drug and may not re�ect the rates observed in practice.
The data in the Warnings and Precautions re�ect exposure to LENVIMA as a single agent in 261 patients 
with DTC (SELECT) and 476 patients with HCC (REFLECT), LENVIMA with pembrolizumab in 406 patients 
with endometrial carcinoma (Study 309), LENVIMA with everolimus in 62 patients with RCC (Study 205), and 
LENVIMA with pembrolizumab in 352 patients with RCC (CLEAR). Safety data obtained in 1823 patients with 
advanced solid tumors who received LENVIMA as a single agent across multiple clinical studies was used to 
further characterize the risks of serious adverse reactions. Among the 1823 patients who received LENVIMA 
as a single agent, the median age was 61 years (20 to 89 years), the dose range was 0.2 mg to 32 mg daily, 
and the median duration of exposure was 5.6 months.
The data below re�ect exposure to LENVIMA in 1557 patients enrolled in randomized, active-controlled trials 
(REFLECT; Study 205; CLEAR; Study 309), and a randomized, placebo-controlled trial (SELECT). The median 
duration of exposure to LENVIMA across these �ve studies ranged from 6 to 16 months. The demographic 
and exposure data for each clinical trial population are described in the subsections below.
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 3 summarizes the adverse reactions that occurred in ≥10% of patients receiving LENVIMA in REFLECT. 
REFLECT was not designed to demonstrate a statistically signi�cant reduction in adverse reaction rates for 
LENVIMA, as compared to sorafenib, for any speci�ed adverse reaction listed in Table 3.

Table 3: 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 4, Grade 3-4 laboratory abnormalities occurring in ≥2% of patients in the LENVIMA arm in REFLECT 
(HCC) are presented.

Table 4: 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)

Postmarketing Experience The following adverse reactions have been identi�ed during post approval use 
of LENVIMA. Because these reactions are reported voluntarily from a population of uncertain size, it is not 
always possible to reliably estimate their frequency or establish a causal relationship to drug exposure.
Gastrointestinal: pancreatitis, increased amylase
General: impaired wound healing
Hepatobiliary: cholecystitis
Renal and Urinary: nephrotic syndrome
Vascular: arterial (including aortic) aneurysms, dissections, and rupture

• 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
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DRUG INTERACTIONS
Drugs That Prolong the QT Interval LENVIMA has been reported to prolong the QT/QTc interval. Avoid 
coadministration of LENVIMA with medicinal products with a known potential to prolong the QT/QTc interval.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm 
when administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib 
during organogenesis at doses below the recommended human doses resulted in embryotoxicity, fetotoxicity, 
and teratogenicity in rats and rabbits. There are no available human data informing the drug-associated risk. 
Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data
In an embryofetal development study, daily oral administration of lenvatinib mesylate at doses ≥0.3 mg/kg 
[approximately 0.14 times the recommended clinical dose of 24 mg based on body surface area (BSA)] to 
pregnant rats during organogenesis resulted in dose-related decreases in mean fetal body weight, delayed 
fetal ossi�cations, and dose-related increases in fetal external (parietal edema and tail abnormalities), 
visceral, and skeletal anomalies. Greater than 80% postimplantation loss was observed at 1.0 mg/kg/day 
(approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Daily oral administration of lenvatinib mesylate to pregnant rabbits during organogenesis resulted in fetal 
external (short tail), visceral (retroesophageal subclavian artery), and skeletal anomalies at doses greater than 
or equal to 0.03 mg/kg (approximately 0.03 times the recommended clinical dose of 24 mg based on BSA). At 
the 0.03 mg/kg dose, increased post-implantation loss, including 1 fetal death, was also observed. Lenvatinib 
was abortifacient in rabbits, resulting in late abortions in approximately one-third of the rabbits treated at 
a dose level of 0.5 mg/kg/day (approximately 0.5 times the recommended clinical dose of 24 mg based on 
BSA).
Lactation
Risk Summary
It is not known whether LENVIMA is present in human milk; however, lenvatinib and its metabolites are 
excreted in rat milk at concentrations higher than those in maternal plasma. Because of the potential for 
serious adverse reactions in breastfed infants, advise women to discontinue breastfeeding during treatment 
with LENVIMA and for at least 1 week after the last dose.
Data
Animal Data
Following administration of radiolabeled lenvatinib to lactating Sprague Dawley rats, lenvatinib-related 
radioactivity was approximately 2 times higher [based on area under the curve (AUC)] in milk compared to 
maternal plasma.
Females and Males of Reproductive Potential
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating LENVIMA.
Contraception
Based on its mechanism of action, LENVIMA can cause fetal harm when administered to a pregnant woman. 
Females
Advise females of reproductive potential to use effective contraception during treatment with LENVIMA and 
for at least 30 days after the last dose.
Infertility
LENVIMA may impair fertility in males and females of reproductive potential.
Pediatric Use The safety and effectiveness of LENVIMA in pediatric patients have not been established.
Juvenile Animal Data
Daily oral administration of lenvatinib mesylate to juvenile rats for 8 weeks starting on postnatal day 21 
(approximately equal to a human pediatric age of 2 years) resulted in growth retardation (decreased body 
weight gain, decreased food consumption, and decreases in the width and/or length of the femur and tibia) 
and secondary delays in physical development and reproductive organ immaturity at doses greater than or 
equal to 2 mg/kg (approximately 1.2 to 5 times the human exposure based on AUC at the recommended 
clinical dose of 24 mg). Decreased length of the femur and tibia persisted following 4 weeks of recovery. 
In general, the toxicologic pro�le of lenvatinib was similar between juvenile and adult rats, though toxicities 
including broken teeth at all dose levels and mortality at the 10 mg/kg/day dose level (attributed to primary 
duodenal lesions) occurred at earlier treatment time-points in juvenile rats.
Geriatric Use Of the 261 patients with differentiated thyroid cancer (DTC) who received LENVIMA in 
SELECT, 45% were ≥65 years of age and 11% were ≥75 years of age. No overall differences in safety or 
effectiveness were observed between these subjects and younger subjects.
Of the 352 patients with renal cell carcinoma (RCC) who received LENVIMA with pembrolizumab in CLEAR, 
45% were ≥65 years of age and 13% were ≥75 years of age. No overall differences in safety or effectiveness 
were observed between these elderly patients and younger patients.
Of the 62 patients with RCC who received LENVIMA with everolimus in Study 205, 36% were ≥65 years of 
age. Conclusions are limited due to the small sample size, but there appeared to be no overall differences in 
safety or effectiveness between these subjects and younger subjects.
Of the 476 patients with hepatocellular carcinoma (HCC) who received LENVIMA in REFLECT, 44% were 
≥65 years of age and 12% were ≥75 years of age. No overall differences in safety or effectiveness were 
observed between patients ≥65 and younger subjects. Patients ≥75 years of age showed reduced tolerability 
to LENVIMA.
Of 406 adult patients with endometrial carcinoma (EC) who were treated with LENVIMA in combination 
with pembrolizumab in Study 309, 201 (50%) were 65 years and over. No overall differences in safety or 
effectiveness were observed between elderly patients and younger patients.
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, or endometrial carcinoma and severe (CLcr 15-29 mL/min) renal impairment. Reduce the dose of 
lenvatinib for patients with RCC, DTC, or 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, or endometrial carcinoma and mild or 
moderate hepatic impairment (Child-Pugh A or B). Lenvatinib concentrations may increase in patients with DTC, 
RCC, or endometrial carcinoma and severe hepatic impairment (Child-Pugh C). Reduce the dose of lenvatinib for 
patients with DTC, RCC, or 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-US6303
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MULTIPLE TYPES OF immunotherapies 
are used for the treatment of patients 
with multiple myeloma. These include 

antibody-drug conjugates, bispecifi c antibodies, 
and chimeric antigen receptor (CAR) T cells. 
Immunotherapy is currently one of the standards 
of care for those with multiple myeloma, with CAR 
T cells proving to be an effective option. 

At the National Comprehensive Cancer Network 
(NCCN) 2022 Annual Congress: Hematologic 
Malignancies, Christopher R. D’Angelo, MD, an 
assistant professor in the Division of Hematology 
and Oncology at the University of Nebraska Med-
ical Center in Omaha, Nebraska, led a panel of 
multidisciplinary experts on the effective use of 
immunotherapy in multiple myeloma treatment. 

He was joined by Jason Bergsbaken, PharmD, 
MBA, BCOP, pharmacy coordinator of Regional 
Oncology Services at the University of Wisconsin 
Health and University of Wisconsin Carbone Can-
cer Center, and a clinical assistant professor at the 
University of Wisconsin-Madison School of Phar-
macy in Madison; and Patricia A. Mangan, MSN, 
RN, APRN-BC, nurse coordinator for the Multiple 
Myeloma/Lymphoma and Autologous Stem Cell 
Transplant Programs at Abramson Cancer Center of 
the University of Pennsylvania in Philadelphia, to 
discuss treatment options, recently approved thera-
pies, and how to best manage adverse effects (AEs). 

Phase 2 DREAMM-2 Trial 
The panel  fi rst discussed the use of belantamab 
mafodotin-blmf (Blenrep), a B-cell maturation 

agent (BCMA)-targeted antibody-drug conjugate, 
for which the FDA granted accelerated approval in 
August 2020, based on results from the phase 2 
DREAMM 2 trial (NCT03525678).1,2 This treatment 
is approved for use in patients with relapsed/
refractory multiple myeloma who have had 4 prior 
lines of therapy, including anti-CD38 monoclonal 
antibody, a proteasome inhibitor, and an immuno-
modulatory agent. 

In the DREAMM 2 trial, 196 patients were 
randomly assigned 1:1 to either 2.5 mg/kg or 
3.4 mg/kg of intravenous belantamab mafodotin 
once every 3 weeks. The primary end point was 
the overall response rate (ORR), with key sec-
ondary effi cacy end points being clinical benefi t 
rate (CBR), progression-free survival (PFS), 
overall survival (OS), duration of response (DOR), 
time to response, and time to progression, as 
well as safety. 

Response rates observed between the dose levels 
included an ORR of 31% vs 34% in the 2.5-mg/kg 
group and 3.4-mg/kg group, respectively. Other 
results showed a stringent complete response 
in 2% vs 3% of patients, respectively, a complete 
response in 1% vs 0%, a very good partial response 
in 15% vs 17%, and a partial response in 12% vs 
14%. The CBR was 34% in the 2.5-mg/kg group 
and 39% in the 3.4-mg/kg group. The median PFS 
was 2.9 months vs 4.9 months, and the DOR lasted 
4 months or more in 78 patients vs 87 patients in 
the lower- and higher-dose arms, respectively. Of 
note, at the time of reporting, the median OS was 
not reached in either arm. 

Utilizing Immunotherapy 
Treatments and Managing 
Toxicities in Multiple Myeloma 
B y  A r i a n a  P e l o s c i 
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were the most common AEs, which improved 
with dose modifi cations. Thrombocytopenia 
was the most common hematologic AE, but 
was observed to be manageable, and there 
was one grade 5 AE in the 3.4-mg/kg arm. 

The Use of Bridging Therapy 
The panelists next discussed bridging thera-
py to help control disease, minimize toxicity, 
and maximize CAR T-cell response. D’Angelo 
noted that the goal of bridging therapy was 
to try and get to CAR T-cell therapy. 

“We do feel bridging therapy is essential in 
our patients with an overwhelming amount 
of disease in their system. It is helpful for 
mitigating some of the toxicities that we 
know are common with the CAR T thera-
pies,” Mangan said. 

Some options for bridging therapy that 
the panelists reviewed in the presentation 
included radiation, BCMA-directed therapy, 
steroids, and multi-agent drug combinations. 
“There’s no one-size-fi ts-all approach, it’s cer-
tainly a patient-by-patient situation. Rather 
than think about specifi c agents, I try to think 
about the goal, what we’re trying to achieve 
with bridging therapy,” said D’Angelo. 

FDA-Approved Treatments 
Currently, there are 2 FDA-approved CAR 
T-cell agents: idecabtagene vicleucel (ide-cel; 
Abecma) and ciltacabtagene autoleucel (cilta-
cel; Carvykti).3,4 The FDA approved ide-cel 
in March 2021 for patients with relapsed/
refractory multiple myeloma after 4 or more 
prior lines of therapy, with results from the 
phase 2 KarMMa trial (NCT03361748) lead-
ing to the approval.5 Cilta-cel was approved 
in February 2022, also for patients with 
relapsed/refractory multiple myeloma after 
4 or more prior lines of therapy. The approv-
al was based on results from the phase 1/2 
CARTITUDE-1 trial (NCT03548207).6

Regarding data from the 2 trials, 26% vs 
42% of patients had penta-refractory disease 
in KarMMa vs CARTITUDE-1, respectively. 
In addition, 36% vs 24% had high-risk cyto-
genetics, respectively, 94% vs 90% had autol-
ogous stem cell transplant, and 56% vs 60% 
had an ECOG performance status of 1. 

Effi cacy was evaluated independently in 
an adjusted analysis.7 There was no head-to-
head comparison; however, the analysis was 
used to demonstrate the PFS data in each 
trial, including cilta-cel observed response 
vs ide-cel (HR, 0.33; 95% CI, 0.21-0.52; 
P < .0001) and cilta-cel adjusted response vs 
ide-cel (HR, 0.50; 95% CI, 0.29-0.87; P < .0137). 

Management of Toxicities From 
CAR T-Cell Therapy 
The panel then discussed how toxicities 
could be managed during treatment. The 
NCCN has created guidelines on how to best 
manage some unique toxicities observed 
in patients receiving CAR T-cell therapy.8

Patients may experience cytokine release 
syndrome (CRS), neurological toxicity, or 
hemophagocytic lymphohistiocytosis/mac-
rophage-activation syndrome. 

Management of CRS is important, with 
D’Angelo noting that he often uses anti–IL-6 
therapy for patients experiencing any-grade 
toxicity. The panel also discussed the use of 
corticosteroids as an option for CRS treatment. 

Immune-effector cell–associated neuro-
toxicity syndrome is also something to be 
aware of when treating patients with CAR 
T-cell therapy. Delayed toxicities were also 
observed, specifi cally in the CARTITUDE-1 
trial. Patients experienced parkinsonism 
(6%) and cranial nerve palsies (3%), and there 
was a single event of Guillain-Barré syn-
drome. However, later in the trial, reduced 
AEs were observed. TT
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 TARGETED ONCOLOGY TM VIDEO

Moving Forward in Multiple 
Myeloma Research

Paul G. Richardson, MD, of the Dana-Farber 
Cancer Institute and Harvard Medical School, 
discusses what is expected and exciting for 
the future of multiple myeloma research. 
As experts work towards advancements 
in this space, Richardson explains that what 
he most looks forward to in regard to new 
approaches is the continued development 
of cellular therapies.
View more at
targetedonc.com/link/1976

 TARGETED ONCOLOGY TM VIDEO

Behind the FDA Approvals 
of BCMA-Directed Therapies 
for Multiple Myeloma

Adam Cohen, MD, of the Hospital of the 
University of Pennsylvania, discusses the 
currently approved BCMA-directed therapies 
for multiple myeloma and the clinical data 
supporting each agent. Since 2020, the 
FDA has granted approvals to belantamab 
mafodotin (Blenrep), ciltacabtagene autoleucel 
(Carvykti), and idecabtagene vicleucel 
(Abecma), for patients with multiple myeloma.
View more at
targetedonc.com/link/1977
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initial dose-confi rmation cohort. They received 
250 mg of canakinumab, 400 mg of spartalizum-
ab, 1000 mg/m2 of gemcitabine, and 125 mg/m2

of nab-paclitaxel. 
To be eligible for the study, patients had to 

have metastatic pancreatic cancer, and all were 
required to have a tumor biopsy at initiation and 
remain on treatment after 8 weeks of therapy. 
Patients were treated until disease progression 
or intolerance. 

“Although the primary goal was to identify a 
phase 2 dose, there was a huge emphasis placed on 
collecting as much [tissue and serum] as we could 
to start asking questions about the role of IL-1β in 
pancreatic cancer,” Oberstein said. 

IL-1β is a potent inducer of myeloid-derived 
suppressor cells, which have been shown to 
modulate immunosuppression in the tumor 

microenvironment and may promote tumor inva-
siveness. Further, elevated levels of IL-1β in serum 
and tumors have been correlated with tumor fi bro-
sis and resistance to chemotherapy.2

The median age of patients in the study was 
65 years (range, 49-81) and patients had an ECOG 
performance status of either 0 or 1. “Most patients 
had liver metastasis, 1 had peritoneum involve-
ment, and 1 patient received prior neoadjuvant 
therapy,” Oberstein noted.

Oberstein said that adverse events (AEs) were 
consistent with known AEs associated with chemo-
therapy and the experimental agents in the past. 
The most common grade 3/4 AEs were anemia 
(50%) and decreased neutrophil count/neutrope-
nia (60%). One patient had a grade 3 infl uenza-like 
AE, which could have been caused by all 4 drugs; 
additionally, a grade 3 pneumonitis resulted in the 
discontinuation of spartalizumab in 1 patient.

Based on these fi ndings, the investigators 
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Quad Combo Shows Safety, Tolerability 
in Pancreatic Cancer
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recommended a phase 2 dose of 250 mg of 
canakinumab administered every 28 days, 
400 mg of spartalizumab administered 
every 28 days, plus the standard of care of 
1000 mg/m2 of gemcitabine and 125 mg/m2

of nab-paclitaxel on days 1, 8, and 15. Ober-
stein said the phase 2 trial had been initiated 
and is currently enrolling patients.

Oberstein also touched on preliminary effi -
cacy but cautioned, “to be very clear, there 
was no chemotherapy arm in this phase 1 
study.” He continued, “The database is not 
locked or fi nalized and these data come from 
the site investigators, not the database.” 
Based on site-level reporting, the prelimi-
nary response rate is 40% (4 of 10 patients). 
Twelve-month overall survival (OS) was 
achieved in 50% of patients and the median 
OS was 13.5 months.

These preliminary fi ndings will help 
defi ne the major research questions mov-
ing forward: What is the defi nitive role of 
IL-1β in pancreatic cancer? And will PD-1 
blockade lead to reactivation of T cells in 
pancreatic cancer?

In addition, Oberstein expects hypothesis-
generating studies are on the horizon. Nota-
bly, the work coming out of the laboratory 
of Stephanie Dougan, PhD, principal inves-
tigator in cancer immunology and virology 
at Dana-Farber Cancer Institute and an 
assistant professor of immunology at Har-
vard Medical School in Boston that focuses 
on serum cytokine/chemokine changes that 
lead to changes with CD8 T-cell activation 
holds interest among investigators. 

Oberstein said that the investigators were 
able to obtain serial biopsies and multiple 
serum samples for most patients. “At least in 
early data, it does suggest that there is an 
impact on both the activation of T cells as well 
as reduction of myeloid-derived suppressor 
cells from this quadruplet therapy,” Ober-
stein said. “This will be further studied in 
ongoing follow-up studies,” he concluded. TT
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Novel Agent Shows 
Tolerability and Response 
Signals in Combination With 
Chemotherapy in mPDAC
B y  L i s a  A s t o r

Andrew E. Hendifar, MD
Co-Director, Hematology/Oncology 
Fellowship Program
Associate Professor of Medicine
Medical Director, Pancreatic Cancer
Samuel Oschin Cancer Center
  Cedars-Sinai
Los Angeles, CA

NGM120, A FIRST-IN-CLASS anti-glial-cell-
derived neurotrophic factor (GDNF) family 
receptor –like (GFRAL) antibody, demonstrated 

tolerability and potential antitumor activity when used 
in combination with gemcitabine and nab-paclitaxel 
(Abraxane) in a cohort of patients with metastatic pan-
creatic ductal adenocarcinoma (mPDAC), according to 
initial fi ndings from a phase 1b trial.1

“There was a potential [antitumor] signal in combination 
with chemotherapy that was based on the response criteria,” 
Andrew E. Hendifar, MD, associate professor of medicine 
and medical director of the Pancreatic Cancer Program at 
the Cedars-Sinai Samuel Oschin Cancer Center, said at the 
AACR Special Conference on Pancreatic Cancer. 

Hendifar explained that GDF15 is a growth factor 
involved in the regulation of appetite, metabolism, and 
immune function. When elevated, GDF15 can be associ-
ated with pathophysiological states like cancer. GFRAL is 
a GDF15 receptor.

Specifi cally, high GDF15 levels are more often found 
in patients with pancreatic cancer than in healthy 
individuals (P < .0001) and are associated with shorter 
survival in a number of cancer types. 

NGM120 was designed to bind to GFRAL. Hen-
difar noted that it has a very high binding affi n-
ity (785 fM) and decreases GDF15 signaling. 
Preclinical data for NGM120 have shown that the 
agent was able to reduce tumor growth and improve 
survival in syngeneic orthotopic pancreatic tumor 
models and improve the antitumor activity of PD-1 
inhibition in mice. 



Hendifar presented the results of a small 
phase 1b study of patients with mPDAC who 
received NGM120 plus gemcitabine and 
nab-paclitaxel.  

Inclusion criteria required patients to have 
not received any prior chemotherapy unless 
with neoadjuvant or adjuvant intent and to have 
serum GDF15 level above 1300 ng/mL. Patients 
received either 30 mg (n = 4) or 100 mg (n = 4) of 
NGM120 plus 1000 mg/m2 gemcitabine and 125 
mg/m2 nab-paclitaxel every 3 weeks. 

The study’s primary end point was max-
imum tolerated dose or maximum feasible 
dose, which was determined by dose-limiting 
toxicities, adverse events (AEs), and serious 
AEs. Additional end points included serum 
concentration of NGM120, pharmacokinetic 
parameters, tumor changes, CA19-9 level 
changes, and body weight changes. 

Patients had a median age of 67 years (range, 
51.5-73.9) and the majority were women with 
stage IV disease and only 1 metastatic site. 
Half the patients had metastatic disease in 
the liver. The median time from initial cancer 
diagnosis was 0.666 years (range, 0.1-3.5).

Six of 8 patients had at least 1 follow-up 
evaluation. Two developed an unrelated seri-
ous AE and were discontinued from treat-
ment before they could be evaluated. 

Of the 4 patients who received the 30-mg 
dose, 3 discontinued treatments (at between 
40 and 74 weeks): 2 due to stable disease 
and 1 due to a partial response (PR) that 
was read as progressive disease by local 
read. One patient in the 30-mg group, who 
had the lowest level of GDF15, was still 
receiving therapy after about 90 weeks and 
had a PR to treatment. In the 100-mg group, 
1 patient had stable disease and discontin-
ued and the other had a PR to treatment but 
discontinued owing to a serious AE unrelat-
ed to treatment. 

No dose-limiting toxicities were reported, 
and no treatment-emergent AEs (TEAEs) 
were specifi cally attributed to NGM120. 

Safety and Outcomes
TEAEs of grade 3 or higher that occurred 
in more than 1 patient included platelet 

decrease, hypertension, diarrhea, peripheral 
sensory neuropathy, and fatigue. One grade 5 
event (cardiac arrest) was reported.

The median progression-free survival 
(PFS) was not reached in either the over-
all group or the 6 evaluable patients. At 
12 months, the PFS rate was 71.4% (95% CI, 
25.8%-92.0%) in all 8 patients and 83.3% (95% 
CI, 27.3%-97.5%) in the 6 evaluable patients. 
By comparison, the 12-month PFS rates with 
gemcitabine and nab-paclitaxel alone are 
between 35% and 48% in mPDAC.

The disease control rate was 75% in the 
overall group and 100% in the evaluable 
population. The objective response rate 
was 37.5% in the overall group and 50% in 
evaluable patients. With the standard gem-
citabine/nab-paclitaxel combination, report-
ed disease control rates are between 50% 
and 76% and objective response rates are 
between 23% and 43%. 

With regard to percentage difference in 
tumor size by RECIST 1.1 criteria, “you can 
see quite signifi cant responses in quite a 
few patients, and notably they are durable,” 
Hendifar said, adding that “some of them 
are quite steep.” These patterns of response 
were similar in terms of serum CA19-9 
concentrations after treatment with the 
triplet regimen.  

“Generally, in patients with advanced 
pancreas cancer, they tend to lose weight 
throughout the disease course…so in that 
sense, this is a signifi cant fi nding and 
something we’re really excited about,” Hen-
difar pointed out.

NGM120 is also being investigated in a 
phase 2a trial with or without gemcitabine 
and nab-paclitaxel in patients with mPDAC 
treated in the fi rst-line setting (PINNACLES; 
NCT04068896). Enrollment for this study 
has already been completed. TT
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“Generally, in patients with advanced pancreas cancer, 
they tend to lose weight throughout the disease course…
so in that sense, this is a signifi cant fi nding and 
something we’re really excited about.”
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ANNUAL MEETING OF THE AMERICAN THYROID ASSOCIATION
October  19-23,  2022      

Montreal ,  Canada    

trial (NCT03181100) presented at the 91st Annual 
Meeting of the American Thyroid Association.1

Maria E. Cabanillas, MD, FACE, oncologic 
endocrinologist, Department of Endocrine Neopla-
sia and Hormonal Disorders, Division of Internal 
Medicine, The University of Texas MD Anderson 
Cancer Center, Houston, presented on the data at 
the meeting, held October 19-23.

In cohort 1 of the trial (evaluable patients, 
n = 17), the overall response rate (ORR) was 72%, 
including 3 complete responses. “These responses 
were so deep and so good that we were able to 
remove the tumor in 8 of our patients, 6 of whom 
are still alive,” Cabanillas said, adding that the 
PD-L1 score was incomplete at the moment, but 
1 patient who progressed on therapy had a PD-L1 
score of 0. Eight patients had died at the time of 
data cut-off, which was September 29, 2022.

Median overall survival (OS) was not reached. 
The 24-month OS rate was 67% (95% CI, 40%-83%).

Investigators also conducted a post hoc analysis 
that compared OS in this trial to the OS from the 
trial2 that led to the approval of dabrafenib (Tafi n-
lar) plus trametinib (Mekinist), or DT, which is 
currently FDA approved to treat this population. 

The 2-year OS rate was higher with VCA compared 
with DT (67% vs 32%, respectively).

Serious adverse events with VCA included coli-
tis (n = 2), colonic perforation (n = 1, grade 5), optic 
neuritis (n = 1), rhabdomyolysis (n = 1), pancre-
atitis (n = 2), hepatitis (n = 3), myasthenia gravis 
(n = 1), and low EF (n = 2).

“The addition of checkpoint inhibitor immuno-
therapy to a BRAF/MEK inhibitor may improve 
survival in BRAF V600E–mutated anaplastic thy-
roid cancer given that the median overall survival 
has not been met at 2 years,” Cabanillas said. 
“There’s a signifi cant number of patients…who 
were able to undergo resection of their primary 
tumor due to the favorable response to treatment, 
and this could have contributed to the improve-
ment in survival.”

In the trial, the investigators aimed to improve OS 
by combining a BRAF/MEK inhibitor plus an anti–
PD-L1 immunotherapy for BRAF-mutated ATC.

“The overall survival of patients who have a 
BRAF mutation and are treated with BRAF-directed 
therapy…is much better than the patients who are 
not treated with BRAF therapy. There are other 
targetable genetic aberrations, but BRAF compris-
es the largest group,” Cabanillas explained. “How-
ever, there is another common target, which 
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Addition of Atezolizumab 
to Vemurafenib/Cobimetinib May Improve 
Survival in BRAF V600E–Mutated ATC
B y  K r i s t i e  L .  K a h l

Maria E. Cabanillas, MD
Oncologic Endocrinologist
Department of Endocrine Neoplasia and 

Hormonal Disorders
Division of Internal Medicine
The University of Texas MD Anderson 

Cancer Center
Houston, TX

ANNUAL MEETING OF THE AMERICAN THYROID ASSOCIATION



is PD-L1, and this is druggable with immu-
notherapy, so combination targeted therapy 
plus immunotherapies is an attractive strat-
egy in anaplastic thyroid cancer.”

In cohort 1 of the prospective, single 
institution, non-randomized trial, patients 
received 960 mg vemurafenib twice daily 
plus 60 mg cobimetinib daily for a 28 day 
run-in, followed by the addition of 840 mg 
atezolizumab intravenously every 2 weeks, 
at which time the dose of vemurafenib was 
decreased to 720 mg twice daily. Of note, 
2 patients who were unable to swallow the 
oral medications used alternative drug 
administration. “We allowed patients to do 
this so that we could include more patients 
in the study,” Cabanillas added.

In addition, patients could undergo sur-
gery and radiation while on the trial.

Patients were eligible for the trial if they 
had unresectable locoregional or metastatic 
disease and adequate organ function. 
Patients were ineligible if they had active, 
known, or suspected autoimmune disease 
(except those on hormonal replacement or 
vitiligo), prior treatment with an anti-PD-1 
or anti-PD-L1 therapeutic antibody or path-
way-targeting agents, or used corticosteroids 
10 days prior to the initiation of atezolizumab 
(except those who were taking steroids for 
physiological replacement).

OS served as the primary end point, but 
these data were not presented at the meeting. 
Secondary end points included ORR and OS.

Of the 18 patients included, median age 
was 65 years (range, 44-83), and the majority 
were male (56%), had an ECOG status of 0 
(56%), had stage IVC disease (78%), and had 
metastatic disease at study entry (83%).

Overall, all patients had a BRAF muta-
tion, 61% had TP53, 56% had TERT, 28% had 
PIK3CA, 11% had CDKN2A, and 6% had NF2, 
ATM, AKT1, BRCA2, and MTOR each.

In cohort 1, median follow-up was 
36.5 months (range, 2.66-61.11).

“Neoadjuvant BRAF inhibitor plus immu-
notherapy is being explored in a clinical trial 
based on the favorable results of this study,” 
Cabanillas concluded. TT
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Cabozantinib Continues 
to Improve PFS Regardless 
of Duration of Previous 
Lenvatinib Therapy 
in RAI-Refractory DTC
B y  K r i s t i e  L .  K a h l

Marcia S. Brose, MD, PhD
Professor
Chief of Cancer Services 
Jefferson Torresdale Hospital 
Medical Co-Director of Community 

Clinical Research
Sidney Kimmel Cancer Center
Jefferson Health
Philadelphia, PA

TREATMENT WITH CABOZANTINIB (Cabom-
etyx) maintained superior progression-free surviv-
al (PFS), compared with placebo, in patients with 

radioiodine (RAI)-refractory differentiated thyroid cancer 
(DTC), irrespective of prior lenvatinib (Lenvima) therapy 
duration, according to an updated analysis of the phase 3 
COSMIC-311 trial (NCT03690388) presented at the 91st 
Annual Meeting of the American Thyroid Association.1

“COSMIC-311 is the fi rst phase 3 study in RAI-re-
fractory DTC that included lenvatinib-treated 
patients,” said Marcia S. Brose, MD, PhD, chief of 
Cancer Services, Sidney Kimmel Cancer Center-
Jefferson Health, Philadelphia, Pennsylvania. “These 
results further support cabozantinib as a treatment 
option for patients with RAI-refractory DTC who have 
progressed on prior VEGFR-targeted therapy.”

At the meeting, Brose presented on outcomes by 
duration of prior lenvatinib treatment: 0 to 12 months 
(n = 54), 12 to 24 months (n = 48), and more than 
24 months (n = 60).

In the overall population, median PFS was 
11.0 months (95% CI, 7.4-13.8) with cabozantinib, 
compared with 1.9 months (95% CI, 1.9-3.7) with pla-
cebo (HR, 0.22; 96% CI, 0.15-0.32; P < .0001). In total, 
162 patients received prior lenvatinib therapy. Median 
PFS in those who received just lenvatinib previously 
was 5.8 months (95% CI, 5.1-9.3) with cabozantinib vs 
1.9 months (95% CI, 1.7-3.7) with placebo (HR, 0.28; 
95% CI, 0.16-0.48), and was 7.6 months (95% CI, 3.8-
13.8) and 1.9 months (95% CI, 1.8-3.8), respectively, 
in those who received prior lenvatinib and sorafenib 
(Nexavar) (HR, 0.27; 95% CI, 0.13-0.54).

When compared by duration of prior lenvatinib 
treatment, the median PFS with cabozantinib therapy, 
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vs placebo, was 5.6 months (95% CI, 3.8-not 
estimable [NE]) and 1.9 months (95% CI, 1.6-
5.1), respectively, with prior lenvatinib for 
between 0 and 12 months (HR, 0.32; 95% CI, 
0.15-0.69); 9.2 months (95% CI, 4.3-NE) and 
3.6 months (95% CI, 1.7-3.9) with prior lenvati-
nib for between 12 and 24 months (HR, 0.22; 
95% CI, 0.10-0.51); and 5.8 months (95% CI, 
4.4-9.3) and 1.9 months (95% CI, 1.1-3.5) with 
prior lenvatinib for more than 24 months (HR, 
0.28; 95% CI, 0.14-0.55) (FIGURE1).

Overall response rates (ORRs) by prior len-
vatinib treatment with cabozantinib vs place-
bo, respectively, were 12% (95% CI, 3%-28%) vs 
0% (95% CI, 0%-16%) with prior lenvatinib for 
between 0 and 12 months; 0% (95% CI, 0%-11%) 
vs 0% (95% CI, 0%-21%) with prior lenvatinib 
for between 12 and 24 months; and 5% (95% 
CI, 1%-16%) and 0% (95% CI, 0%-19%) with prior 
lenvatinib for more than 24 months.

Overall survival by prior lenvatinib 
treatment with cabozantinib vs placebo, 
respectively, were NE (95% CI, 6.3-NE) vs 
NE (95% CI, 5.4-NE) with prior lenvatinib for 
between 0 and 12 months (HR, 1.00; 95% CI, 
0.36-2.82); 19.4 months (95% CI, 10.5-NE) vs 
NE (95% CI, 4.6-NE) with prior lenvatinib for 
between 12 and 24 months (HR, 0.64; 95% CI, 
0.18-2.19); and 14.5 months (95% CI, 10.6-NE) 
vs NE (3.6-NE) with prior lenvatinib for more 
than 24 months (HR, 1.06; 95% CI, 0.34-3.35).

“There was no notable difference in overall 
survival between cabozantinib and placebo by 
prior lenvatinib duration, but the study was not 
powered to assess overall survival and patients 
crossed over from placebo to cabozantinib, 
further confounding results,” Brose explained.

COSMIC-311 Trial
In the global, randomized, double-blind, 
placebo-controlled, phase 3 trial, patients 
were randomized 2:1 to receive either 60 mg 

cabozantinib daily or placebo daily. Cross-
over was allowed at the time of blind inde-
pendent review committee (BICR)–confi rmed 
progression per RECIST v1.1.2 Patients were 
included if they had RAI-refractory DTC, 
radiographic progression, during or after 
treatment with up to 2 prior VEGFR tyrosine 
kinase inhibitors, an ECOG performance sta-
tus of 0 to 1, and aged 16 years or older.

ORR per RECIST v1.1 by BICR served as 
the primary end point, and PFS per RECIST 
v1.1 by BICR was the secondary end point.

The FDA approved cabozantinib for the 
treatment of patients with previously treated 
RAI-refractory DTC aged 12 years or older 
who progressed after prior VEGFR-targeted 
therapy based on results from COSMIC-311.

Further, an extended follow-up of a median 
of 10.1 months showed that cabozantinib 
maintained superior PFS compared with 
placebo (HR, 0.22) in the intent-to-treat pop-
ulation. Moreover, a subgroup analysis of the 
extended follow-up demonstrated this benefi t 
was maintained irrespective of prior therapy 
with lenvatinib, sorafenib, or both.3 TT
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 TARGETED ONCOLOGY TM VIDEO

Stratifying Patients 
With Pediatric Vs 
Adult Thyroid Cancer

Aime T. Franco, PhD, of Children's Hospital 
of Philadelphia, discussed the diff erences 
between pediatric thyroid and adult thyroid 
cancers. Pediatric thyroid cancers can be 
classifi ed in 3 groups: those associated 
with BRAF mutations, those associated with 
RAS mutations, and those associated with 
oncogenic fusions.
View more at
targetedonc.com/link/1974

 TARGETED ONCOLOGY TM VIDEO

When to Use Targeted 
Therapy for Iodine-Refractory 
Thyroid Cancer

Krzysztof J. Misiukiewicz, MD, of the Icahn 
School of Medicine at Mount Sinai and the 
Center for Personalized Cancer Therapeutics 
at the Tisch Cancer Institute, discusses when 
targeted therapy may be used for patients with 
NTRK-positive thyroid cancer. Currently, there 
are 2 drugs on the market that are approved. 
His preferred drug is larotrectinib (Vitrakvi), 
approved in tumors with NTRK mutation.
View more at
targetedonc.com/link/1975
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with Targeted Therapies in Oncology™, Goy, who is 
program chair of the upcoming 27th Annual Inter-
national Congress on Hematologic Malignancies®: 
Focus on Leukemias, Lymphomas, and Myeloma, 
sponsored by Physicians’ Education Resource 
(PER®), LLC. He hopes the conference will address 
2 important real-world questions: For the patient 
with a hematologic malignancy, what are the best 
treatment options now? And for clinicians, what 
is the best sequence of care that they can provide 
patients to optimize therapy?

The conference, February 23 to 26, 2023, in 
Miami Beach, Florida, is being held on the heels 
of the 64th American Society of Hematology (ASH) 
Annual Meeting and Exposition, December 10 to 
13, 2022, in New Orleans, Louisiana. 

“The new data presented at ASH can change how 
we treat patients, and a goal of our conference will 
be fi guring out how to put those changes into prac-
tice,” said Goy, who is also the Lydia Pfund Chair 
for Lymphoma, academic chairman oncology at 
Hackensack Meridian School of Medicine, and pro-
fessor of medicine, Georgetown University. 

Mantle Cell Lymphoma
Turning to his area of expertise in mantle cell lym-
phoma (MCL), Goy noted the shifting treatment 
paradigm as novel agents are incorporated into 
standard regimens and next-generation sequencing 
(NGS) gains a foothold. This shift allows clinicians 
and investigators to identify, beyond clinical 
prognostic models, the distinct features that can 
predict poor outcomes in conventional approaches.

Recognizing the molecular diversity of MCL and 
the development of Bruton tyrosine kinase (BTK) 
inhibitors has moved the fi eld forward. “We have 
6 drugs, including BTK inhibitors, lenalidomide 
(Revlimid), bortezomib (Velcade), and now chimeric 
antigen receptor (CAR) T-cell therapies that are 
game changers [in the MCL space],” Goy said.

There are now clearly recognized subtypes of the 
disease. These include the indolent cases, which 
can remain stable for years. At the other end of the 
spectrum, some patients have aggressive blastoid 
disease. These patients have TP53 mutations, fre-
quently complex karyotypes, and a high prolifera-
tive rate. “They often do poorly when treated with 
standard therapy,” Goy said. 

The majority of cases of MCL fall somewhere in 
between these 2 subtypes, and are often referred to 
as “smoldering MCL.” These patients can be asymp-
tomatic with low tumor burden. 

For patients with smoldering MCL, or for patients 
who are stem cell transplant–eligible, a treatment 
option for consideration includes a chemoimmunother-
apy regimen of rituximab, an anti-CD20 monoclonal 
antibody, and cytarabine-containing regimen, fol-
lowed by transplant and maintenance with rituximab.1

Targeted Approaches
A targeted approach as a key component of either a 
doublet or triplet regimen has provided the oppor-
tunity to minimize chemotherapy exposure, Goy 
said. In the TRIANGLE trial (NCT02858258), the 
addition of ibrutinib (Imbruvica) to induction and 
as maintenance therapy with or without trans-
plant improved outcomes.2
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The WINDOW-1 trial (NCT02427620) eval-
uated induction with ibrutinib and rituximab. 
Investigators assessed whether the upfront use 
of targeted therapies could result in remission 
without chemotherapy and allow for consol-
idation with only 4 cycles of chemotherapy.3

The trial demonstrated that the use of targeted 
therapies was safe and active with a complete 
response (CR) rate of 90% in patients who had 
received ibrutinib and rituximab alone.

Adding venetoclax (Venclexta) to ibrutinib/
rituximab, followed by risk-stratifi ed observation 
or a short course of rituximab, hyper-fractionated 
cyclophosphamide, vincristine, doxorubicin, 
and dexamethasone alternating with methotrex-
ate and cytarabine, demonstrated that a triplet 
chemotherapy-free induction could reduce toxic-
ity and complications in patients with MCL.4

Fifty patients were enrolled in the phase 2 
WINDOW-II trial (NCT03710772). In part 1 
of the trial, patients received ibrutinib plus 
rituximab for 4 cycles. After part 2 consolidation, 

patients received the triplet regimen for 2 
years. The median progression-free surviv-
al (PFS) and overall survival (OS) were not 
reached (2 years, 92% and 90%, respectively). 
The median PFS and OS were inferior in 
patients with blastoid/pleomorphic MCL com-
pared with patients with classic MCL (P = .01 
and P = .03, respectively).4

In aggressive lymphomas, CAR agents have 
been approved in multiple indications. In 
MCL specifi cally, brexucabtagene autoleucel 
(Tecartus) was shown to have had an overall 
response rate greater than 90% and a CR 
rate greater than 60% in heavily pretreated 
patients with MCL.5,6

In the ZUMA-2 trial (NCT02601313), at a 
median follow-up of 12.3 months (range, 
7.0-32.3), 57% of the 60 patients in the pri-
mary effi cacy analysis were in remission. At 
12 months, the estimated PFS and OS rates 
were 61% and 83%, respectively. Investiga-
tors reported that durable remissions were 

observed in the majority of patients with 
relapsed or refractory MCL. Toxicities and 
safety signals were consistent with those 
reported for other CAR T-cell agents.

Looking Ahead
Looking ahead, Goy is encouraged by the fi nd-
ings involving CAR T-cell therapies. The role 
of CAR T-cell therapy in leukemia, myeloma, 
lymphoma, mantle cell lymphoma, and dif-
fuse large B-celly lymphoma will be covered 
on the fi rst day of the conference. 

“These agents are going to change the 
poor outcome for these patients after fi rst 
relapse,” he said. “The other approach is 
bispecifi c antibodies, which have demon-
strated a very high response rate and CR 
rate,” Goy added. “Although we don’t know 
their durability, this is another form of T-cell 
engaging therapy.” TT

REFERENCES ARE AVAILABLE ON TARGETEDONC.COM
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CAR T-Cell Large-Cell Lymphoma: 
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to Intensive and Low-Intensity Regimens
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SUNDAY, FEBRUARY 26, 2023
New and Emerging Standards of Care for GVHD

Plenary Session: Mechanisms of Resistance 
to Targeted Therapy

Treatment Cessation in CML

Management of CML: Second Line and Beyond

New Modalities for Treatment of Myelofi brosis

Progress in Polycythemia Vera

Updates in the Treatment of Hodgkin Lymphoma

Treatment of Relapse in Early Lines 
in Multiple Myeloma
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FORGE AHEAD
WITH A BOLD APPROACH

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

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

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

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

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

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

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

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

IMPORTANT SAFETY INFORMATION

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

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

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

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

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

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

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

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

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

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

IMPORTANT SAFETY INFORMATION

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

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

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

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

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

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

Adverse Reactions

BLENREP
N = 95

All Grades
(%)

Grade 3-4
(%)

Eye disorders

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

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

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

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

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

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

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

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

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

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

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

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

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

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

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

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

Data

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

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

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

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

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

4 CONTRAINDICATIONS
None.

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

Keratopathy

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

Visual Acuity Changes

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

Monitoring and Patient Instruction

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Relapsed or Refractory Multiple Myeloma

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

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

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

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

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

WARNING: OCULAR TOXICITY

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

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

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

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

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

Adverse Reactions

BLENREP
N = 95

All Grades
(%)

Grade 3-4
(%)

Eye disorders

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

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

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

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

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

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

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

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

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

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

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

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

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

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

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

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

Data

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

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

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

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

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

4 CONTRAINDICATIONS
None.

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

Keratopathy

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

Visual Acuity Changes

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

Monitoring and Patient Instruction

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Relapsed or Refractory Multiple Myeloma

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

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

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

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

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

WARNING: OCULAR TOXICITY

BLENREP
(belantamab mafodotin-blmf) 
for injection, for intravenous use
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8.2 Lactation

Risk Summary

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

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

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

Contraception

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

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

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

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

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

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

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

Ocular Toxicity

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

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

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

BLENREP REMS

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

 • Patients must complete the enrollment form with their provider.

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

Thrombocytopenia

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

Infusion-Related Reactions

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

Embryo-Fetal Toxicity

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

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

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

Lactation

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

Infertility

• Advise males and females of reproductive potential that BLENREP may impair 
fertility [see Use in Specific Populations (8.3)].
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H. Jack West, MD
Associate Clinical Professor in 

Medical Oncology 
Executive Director, Employer
  Services
City of Hope Comprehensive Cancer
  Center
Duarte, CA

WITH THE ADVENT of targeted therapies 
and immunotherapies, coupled with 
investigators’ growing understanding 

of molecular subtypes, outcomes for patients with 
non–small cell lung cancer (NSCLC) have seen a 
dramatic uptick in the last decade.

H. Jack West, MD, an associate clinical professor 
in medical oncology and the executive director of 
employer services at City of Hope Comprehensive 
Cancer Center in Duarte, California, stated in an 
interview with Targeted Therapies in Oncology™ 
that a signifi cant advance in lung cancer has been 
the redistribution of NSCLC into different subtypes 
based on the extent of tumor PD-L1 expression and 
the presence of driver mutations in more than one-
third of patients. He added that the progress seen in 
the last few years in advanced NSCLC is most notably 
via targeted therapies and immunotherapy, which 
are now being integrated into the curative setting.

“There are now a broad range of algorithms 
for managing multiple subtypes, and for many of 
these, survival in advanced disease is now in the 
range of years,” West said. 

Nils H. Thoennissen, MD, an international special-
ist in lung cancer at Ludwig Maximilian University 
of Munich, Germany, said that fi rst-line treatment 
of advanced or metastatic NSCLC has changed dra-
matically over the past decade. This includes novel 
immunotherapies, such as the immune checkpoint 
inhibitors (ICIs) targeting PD-1, PD-L1, and CTLA-4,
and targeted therapies, such as tyrosine kinase 
inhibitors (TKIs), which have demonstrated signif-
icant benefi t for several patients with NSCLC, spar-
ing them from the toxic effects of chemotherapy. 

Approaches Prior to 2012 
Lung cancer is among the most lethal cancers in 
both men and women, with a higher death rate than 
colon, breast, and pancreatic cancer combined—the 3 
most prevalent malignancies. NSCLC makes up 85% 
of all lung cancers, with squamous cell carcinoma, 

adenocarcinoma, and large cell carcinoma being its 
3 subtypes; SCLC makes up the remaining 15%.1

Most patients with NSCLC present at an 
advanced, incurable stage. Chemotherapy used to 
be the major form of treatment for NSCLC; however, 
because of tolerability issues and adverse effects, 
chemotherapy became less popular. With the rapid 
development of cellular and molecular biotech-
nology, treatments have become more focused on 
specifi c regulatory molecules and genes.2 Thoen-
nissen explained that mutation-specifi c targeted 
therapies became available about 15 years ago, giv-
ing patients options to avoid toxic chemotherapy. 
At that time, fewer than 20% of individuals would 
survive for 5 years after a lung cancer diagnosis, 
and those with advanced NSCLC typically lived 
only a few months. With advancements in treat-
ments over the past several years, survival rates 
have improved considerably.3

Early Days of Targeted Therapy
Prior to 2012, one of the fi rst targeted therapies 
was the fi rst-generation EGFR inhibitor gefi tinib 
(Iressa), which was approved by the FDA in 2003.4

The agent, though, was originally approved for the 
treatment of all patients with advanced NSCLC, an 
indication which was later volunatrily withdrawn 
from the market after failed attempts to confi rm 
clinical benefi t in subsequent studies, before the 
awareness of EGFR as a biomarker. The FDA then 
granted approval to gefi tinib in 2015 for the fi rst-
line treatment of patients with metastatic NSCLC 
harboring specifi c EGFR mutations.4

EGFR mutations are found in about 10% to 20% 
of lung cancers in the United States in individuals 
who have never smoked, and rates are even higher 
among Asian nonsmokers.5 Thoennissen said that 
gefi tinib and other fi rst-generation EGFR inhibitors
established a therapeutic proof of principle 
for targeted therapies that also signifi cantly 
improve survival. 
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OCTOBER 11   FDA approves paclitaxel protein-bound 
particles for injectable suspension plus carboplatin for 
initial treatment of patients with locally advanced or 
metastatic NSCLC who are not candidates for curative 
surgery or radiation therapy

MAY 14   FDA approves fi rst-line erlotinib for patients 
with metastatic NSCLC whose tumors have EGFR exon 19 
deletions or exon 21 L858R substitution mutations

JULY 12   FDA approves fi rst-line afatinib for patients 
with metastatic NSCLC whose tumors have EGFR exon 19 
deletions or exon 21 L858R substitution mutations 

NOVEMBER 20   FDA approves crizotinib capsules 
for patients with metastatic NSCLC whose tumors are 
ALK-positive

APRIL 29   FDA grants accelerated approval to ceritinib 
for patients with ALK-positive metastatic NSCLC with 
disease progression or who are intolerant to crizotinib

DECEMBER 12   FDA approves ramucirumab plus 
docetaxel for patients with metastatic NSCLC with disease 
progression on or after platinum-based chemotherapy 

MARCH 4   FDA approves nivolumab for patients with 
metastatic squamous NSCLC with progression on or after 
platinum-based chemotherapy 

JULY 13   FDA approves gefi tinib for patients with 
metastatic NSCLC whose tumors have EGFR exon 19 
deletions or exon 21 L858R substitution mutations

OCTOBER 2   FDA grants accelerated approval to 
pembrolizumab for patients with metastatic NSCLC whose 
tumors express PD-L1 with disease progression on or 
after platinum-containing chemotherapy  

OCTOBER 9   FDA grants nivolumab for patients with 
metastatic NSCLC with progression on or after platinum-
based chemotherapy; those with EGFR or ALK aberrations 
should have disease progression on approved targeted 
therapy prior receiving nivolumab

NOVEMBER 13   FDA grants accelerated approval 
to osimertinib once daily tables for patients with 
metastatic EGFR T790M mutation–positive NSCLC 
who have progressed on or after EGFR tyrosine kinase 
inhibitor therapy

NOVEMBER 24   FDA approves fi rst-line 
necitumumab plus gemcitabine and cisplatin for patients 
with metastatic squamous NSCLC

DECEMBER 11   FDA grants accelerated approval 
to alectinib for patients with ALK-positive NSCLC who 
have progressed on or are intolerant to crizotinib

MARCH 11  FDA approves crizotinib 
capsules for patients with metastatic NSCLC whose 
tumors are ROS1 positive

OCTOBER 18   FDA approves atezolizumab for 
patients with metastatic NSCLC whose disease 
progressed during or following platinum-containing 
chemotherapy; those with EGFR or ALK aberrations 
should have disease progression on approved targeted 
therapy prior to receiving atezolizumab

OCTOBER 24   FDA approves pembrolizumab 
for patients with metastatic NSCLC whose tumors 
express PD-L1

MAY 10   FDA grants accelerated approval to 
pembrolizumab plus pemetrexed and carboplatin 
for patients with previously untreated metastatic 
nonsquamous NSCLC

MAY 26   FDA approves ceritinib for patients 
with ALK-positive metastatic NSCLC

JUNE 22   FDA approves dabrafenib and 
trametinib for patients with metastatic NSCLC with 
a BRAF V600E mutation

NOVEMBER 6   FDA approves alectinib for patients 
with ALK-positive metastatic NSCLC 
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NSCLC, non-small cell lung cancer. 
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Another prominent class of NSCLC alter-
ations affect the ALK gene; these occur in 
approximately 5% to 8% of nonsquamous 
NSCLC cases, usually among female patients 
and nonsmokers.5 Crizotinib (Xalkori), a 
small molecule TKI that inhibits ALK, MET, 
and ROS1, was granted accelerated approv-
al by the FDA in 2011, and full approval 
in 2013, for the treatment of patients with 
ALK-positive NSCLC. Incredibly, develop-
ment for crizotinib took approximately 
6 years from identifi cation of ALK aberra-
tions to full approval by the FDA.6

Targeted Therapy in the Past Decade
The past decade has seen signifi cant progress 
in precision medicine in NSCLC with the 
growth of targeted therapies and the identi-
fi cation of new targetable driver mutations. 
Targeted medications offer patients more 
therapeutic options with greater safety and 
effi cacy.2 New drugs come in successive gener-
ations, with each generation usually showing 
improved effi cacy. Although drug resistance 
has emerged within targeted therapies, this is 
driving further research into newer and better 
drugs, as well as placing increasing impor-
tance on the necessity of molecular testing 
for all patients with NSCLC at diagnosis and 
at disease progression.2,5 Guidelines currently 
recommend testing for approximately 10 dif-
ferent drivers upon molecular testing.7

“Molecular testing is a true quantum leap in 
how we deliver cancer care and what we can 
expect from our clinical outcomes,” West said. 
“Biomarker testing has undergone a complete 
transformation over the past decade, as there 
are now such a broad range of actionable 
molecular targets with associated targeted 
therapies that comprehensive molecular test-
ing with next-generation sequencing is now a 
standard of care and is gaining overwhelm-
ing momentum as it can check for so many 
clinically relevant markers simultaneously.”

“Nearly all patients with NSCLC today...have 
a choice of therapeutic options. Patients with 
NSCLC who respond to targeted therapies or 
immunotherapies now routinely survive 3 to 
4 years, with some surviving substantially 
longer,” said Thoennissen. The past decade has 
seen a second generation of EGFR inhibitors, 
including afatinib (Gilotrif) and dacomitinib 
(Vizimpro), which have bolstered performance 
by irreversibly inhibiting EGFR (TIMELINE). 

A third-generation EGFR inhibitor, 
osimertinib (Tagrisso), that has also been 
approved by the FDA is effective against 
many resistant NSCLC tumors. It differs 
from previously developed agents because 

it was designed to target tumor-promoting 
forms of EGFR, including the T790M drug 
resistance mutation, but  not the normal 
protein.8 This selectivity led to even longer 
survival for people with advanced disease, 
according to Thoennissen. In the phase 3 
AURA3 trial (NCT02151981), treatment with 
osimertinib led to a median progression-free 
survival (PFS) of 10.1 months compared with 
4.4 months with platinum chemotherapy in 
patients with EGFR T790M mutation–posi-
tive advanced NSCLC who had progressed 
on a fi rst-line EGFR TKI (HR, 0.30; 95% CI, 
0.23-0.41; P < .001).9

Most of these EGFR inhibitors work best 
against the most common EGFR mutations, 
exon 19 deletions, and exon 21 L858R sub-
stitution mutations.2,5 In more recent years, 
agents have also been developed to target 
less common mutations, such as EGFR exon 
20 insertion mutations, which account for 
up to 10% of cases and are associated with 
a worse prognosis than other EGFR muta-
tions.10 To date, 2 agents have already been 
approved by the FDA to target this very 
specifi c patient population: amivantamab 
(Rybrevant) and mobocertinib (Exkivity). In 
initial results from the phase 1 CHRYSALIS 
trial (NCT02609776), amivantamab demon-
strated an overall response rate (ORR) of 40% 
(95% CI, 29%-51%) and a median duration 
of response (DOR) of 11.1 months (95% CI, 
6.9-not reached).11 In the EXCLAIM study 
(NCT02716116), mobocertinib led to an ORR 
of 28% and a median DOR of 17.5 months.12  

The last decade has also seen more potent 
and selective inhibitors for ALK, such as sec-
ond-generation alectinib (Alecensa), which 
was approved by the FDA in 2015 for patients 
with ALK-positive NSCLC that progressed on 
crizotinib, and third-generation agents such as 
lorlatinib (Lorbrena).13 Thoennissen has seen 
these new ALK-targeted therapies increase 
PFS from 10 months to over 30 months. 

Newer Targets
c-MET is a proto-oncogene encoding the recep-
tor tyrosine kinase protein with the hepato-
cyte growth factor ligand. Characteristic 
anomalies generating enhanced MET signal-
ing activation include MET gene amplifi cation 
and exon 14 skipping mutations. Three percent 
of NSCLC cases have an isolated MET exon 14 
mutation, and in 15% to 20% of EGFR muta-
tion–positive NSCLC cases, it is an acquired 
EGFR TKI resistance pathway. It has been 
demonstrated that crizotinib and cabozan-
tinib (Cabometyx) have some action against 
MET.14 Newer agents for MET have since been 

developed, with capmatinib (Tabrecta) and 
tepotinib (Tepmetko) now approved by the 
FDA for the treatment of patients with MET 
exon 14 skipping mutations. 

Over the past decade, agents have also been 
developed and approved to treat newer tar-
gets, including MET, RET, HER2, BRAF, and 
KRAS. KRAS is the most common mutated 
oncogene in NSCLC, accounting for about 20% 
to 25% of all cases. Although the mutation has 
been known for many years, researchers pre-
viously thought of KRAS as an undruggable 
target as prior attempts were unsuccessful. 
The recent discovery of newer approaches for 
targeting KRAS, including direct targeting of 
KRAS G12C, has excitingly led to the emer-
gence of effective KRAS inhibitors.15 Sotorasib 
(Lumakras) became the fi rst FDA-approved 
KRAS inhibitor in 2021, with an accelerated 
approval for the treatment of adults with 
advanced NSCLC with a KRAS G12C mutation 
who have received at least 1 prior systemic 
therapy. The approval was based on findings 
from the phase 1/2 CodeBreaK 100 study 
(NCT03600883), which showed an ORR of 
36% (95% CI, 28%-45%) and a median DOR of 
10 months with sotorasib.16

Most recently, an accelerated approval was 
granted to an antibody-drug conjugate, tras-
tuzumab deruxtecan (Enhertu), for treating 
patients with advanced NSCLC with activat-
ing HER2 mutations, the fi rst agent approved 
for targeting HER2 in this patient population 
after showing benefi t in HER2-positive 
breast cancer. In the DESTINY-Lung01 trial 
(NCT03505710) data that led to the approval, 
trastuzumab deruxtecan showed an objec-
tive response rate of 55% (95% CI, 44%-65%) 
and a median DOR of 9.3 months (95% CI, 5.7-
14.7). The median PFS was 8.2 months (95% 
CI, 6.0-11.9) and the median overall survival 
(OS) was 17.8 months (95% CI, 13.8-22.1).17  

Immunotherapy
Immunotherapy has become a key part of 
NSCLC management after ICIs targeting the 
PD-1, PD-L1, and CTLA-4 checkpoints showed 
considerable benefi t fi rst in melanoma and 
then in lung cancer. As a result, James P. 
Allison, PhD, and Tasuku Honjo, MD, PhD, 
won the Nobel Prize in Physiology or Medi-
cine in 2018 for their work with ICIs.18 The 
immune system uses these immune check-
points for maintaining self-tolerance and 
regulating responses to protect tissue in the 
body. These pathways can be dysregulated 
by tumor resistance mechanisms.1

“When treatment is successful with PD-1/
PD-L1 checkpoint inhibitors, it can double 
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the overall survival in advanced NSCLC 
compared with chemotherapy, with some 
patients achieving even long-term remis-
sion,” Thoennissen said.

Multiple ICIs have already been approved 
for use as monotherapies and in combination 
regimens for treating patients with NSCLC, 
and research is ongoing to fi nd further ways 
that immunotherapy can be used to improve 
patient outcomes. ICIs in combination with 
chemotherapy and targeted therapies remain 
an active area of investigation.19

The phase 2/3 Lung-MAP study 
(NCT03851445), which combined an ICI with a 
VEGF inhibitor, has yielded promising results, 
according to a presentation during the 2022 
American Society of Clinical Oncology (ASCO) 
Annual Meeting.20 Investigators reported 
improved OS with ramucirumab (Cyramza) 
and pembrolizumab (Keytruda) compared with 
the standard of care. Additionally, because 
patients with NSCLC who were previously 
treated with immunotherapy and chemothera-
py were included in the trial, the challenge of 
resistance to immunotherapy was addressed.

In the phase 3 CheckMate 9LA trial 
(NCT03215706), the PD-1 inhibitor nivolum-
ab (Opdivo) and the CTLA-4 inhibitor ipilim-
umab (Yervoy) were combined with 2 cycles 
of platinum-doublet chemotherapy and com-
pared with 4 cycles of chemotherapy alone 
for patients with advanced NSCLC in the 
frontline setting. The regimen demonstrated 
a median OS of 15.6 months vs 10.9 months 
with chemotherapy alone (HR, 0.66; 95% CI, 
0.55-0.80).21 The combination was subse-
quently approved by the FDA.

Adjuvant Therapy
“At present, stage IV NSCLC is usually not 
considered curable, but newer treatments 
are prolonging survival and reducing cancer 
symptoms well beyond what was expected 
just a few years ago,” said Thoennissen. 

He added that targeted therapies and check-
point inhibitors have an even more profound 
effect if delivered earlier during NSCLC 
treatment when the disease may still be con-
sidered curable.22  Several trials are explor-
ing whether these treatments have greater 
benefi ts if applied to earlier-stage cancers. 
The possibility of this was seen in data from 
the phase 3 PACIFIC trial (NCT02125461) of 
consolidation with durvalumab (Imfi nzi) in 
patients with unresectable stage III NSCLC 
following chemoradiation. Durvalumab led to 
an OS rate at 2 years of 66.3% (95% CI, 61.7%-
70.4%) compared with 55.6% (95% CI, 48.9%-
61.8%) with placebo (2-sided P = .005).23

In 2020, results from the phase 3 ADAURA 
trial (NCT02511106) showed that when 
osimertinib was given to patients with stage 
IB to IIIA NSCLC with EGFR-mutated tumors 
after surgery, disease-free survival (DFS) 
was signifi cantly improved. In patients with 
stage II to IIIA disease specifi cally, 90% of 
patients were alive and disease free at 2 years 
compared with 44% in the placebo group (HR, 
0.17; 99.06% CI, 0.11-0.26; P < .001). In the 
overall population, the DFS rate at 2 years was 
89% with osimertinib and 52% with placebo 
(HR, 0.20; 99.12% CI, 0.14-0.30; P < .001).24

That consequently led to the agent’s approval 
by the FDA in 2020 as an adjuvant treatment.

In addition, in June 2022 the FDA accept-
ed the application for pembrolizumab as an 
adjuvant therapy for stage IB to IIIA NSCLC 
following complete surgical resection. Accep-
tance was based on results from the phase 
3 KEYNOTE-091 trial (NCT02504372), in 
which the median DFS was 53.6 months with 
pembrolizumab vs 42.0 months with placebo 
(HR, 0.76; 95% CI, 0.63-0.91; P = .0014).25

Findings from the open-label phase 3 
CheckMate 816 trial (NCT02998528), which 
explored the use of nivolumab plus plati-
num-based chemotherapy vs chemotherapy 
alone prior to surgery in patients with stage 
IB to IIIA resectable NSCLC, were presented 
at the 2022 ASCO Annual Meeting.25 Median 
event-free survival, the primary end point of 
the trial, with neoadjuvant chemoimmuno-
therapy was 31.6 months (95% CI, 30.2-not 
reached) compared with 20.8 months (95% 
CI, 14.0-26.7) with chemotherapy alone (HR, 
0.63; 97.38% CI, 0.43-0.91; P = .05).26

Thoennissen expects that targeted thera-
pies and immunotherapies will not be limited 
to advanced metastatic NSCLC and that they 
will have a strong position in early disease 
stages and signifi cantly impact the cure rates 
vs chemotherapy and/or radiation. 

“We should continue to see steady gains in 
new targets and improvements in our target-
ed therapies that make these options avail-
able for an ever-larger subgroup of patients 
with NSCLC who can derive longer duration 
of benefi t from additional lines of treatment. 
Progress will come faster as we see new 
results with targeted therapies and immuno-
therapy from trials of patients with curable 
NSCLC, largely recapitulating the remark-
able gains we’ve achieved in stage IV over 
the last decade, and truly transforming our 
approach to resectable and locally advanced 
unresectable NSCLC,” West said. TT 
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rationale and key fi ndings from the Chrysalis-2 
trial (NCT04077463) of patients with EGFR-
mutated advanced non–small cell lung cancer.
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Alexander Drilon, MD, of Memorial Sloan 
Kettering Cancer Center, discusses what 
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testing for NTRK gene fusions in patients with 
solid tumors.
    With more research examining the presence 
of NTRK gene fusions, the more potential 
there is for superior precision medicines to 
reach the clinic. Multiple studies have shown 
the promise of larotrectinib (Vitrakvi) as it has 
elicited robust and durable responses in both 
adult and pediatric patients.
View more at
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FOR MANY YEARS, hypomethylating agents 
(HMAs) alone have been the only option for 
patients with high-risk myelodysplastic syn-

drome (HR-MDS). Now, BCL2 inhibitor combinations 
with venetoclax (Venclexta) are undergoing investi-
gation to determine benefi t in this population. 

“We’re trying to [raise] the bar because [the 
survival and response with HMAs are lacking], so
there’s defi nitely unmet need,” Rami Komrokji, 
MD, vice chair of the Department of Malignant 
Hematology and head of the Leukemia and MDS Sec-
tion at Moffi tt Cancer Center, Tampa, Florida, said in 
an interview with Targeted Therapies in Oncology™. 

Combination Venetoclax/Azacitidine 
in Clinical Trials 
Venetoclax plus azacitidine is a combination cli-
nicians are excited to use in MDS once approved. 
The regimen received a breakthrough therapy des-
ignation from the FDA for patients with previously 
untreated HR-MDS based on interim results from 
the phase 1b M15-531 trial (NCT02942290).1 Veneto-
clax/azacitidine exhibited encouraging effi cacy with 
durable responses and a tolerable safety profi le.2

“Venetoclax is one of the front-runners in com-
bination with HMAs for, hopefully, approval if the 
studies are positive. That will translate to benefi t 
for patients,” Komrokji, who is also a professor in 
medicine & oncologic sciences, College of Medicine, 
University of South Florida, Tampa, Florida, said. 

In M15-531, an open-label and nonrandomized 
study, patients initially received 400 mg or 800 mg 
of venetoclax for 28 days in a 28-day cycle, similar 
to the dosing used in AML.2 However, the doses 
were subsequently lowered to an escalating dose of 

100, 200, and 400 mg for 14 days per cycle due to 
intolerance. The 400-mg dose was identifi ed as the 
recommended phase 2 dose, along with 75 mg/m2

of azacitidine subcutaneously or intravenously on 
days 1 through 7 of each cycle. 

The interim results at 13.0 months’ median follow-
up demonstrated a 77% overall response rate (ORR), 
with complete remission (CR) in 42% of patients and 
marrow CR (mCR) in 35%. Of patients who achieved 
mCR, 40% experienced mCR plus hematologic 
improvement (HI). The median overall survival (OS) 
was not reached (95% CI, 16.2 months–not estima-
ble [NE]), median duration of response (DOR) was 
14.8 months (95% CI, 12.9-NE), and median progres-
sion-free survival was 17.5 months (95% CI, 14.5-NE). 
No partial remissions (PRs) were observed.

Venetoclax/azacitidine is also being investigated 
in the phase 3 VERONA trial (NCT04401748) for 
effi cacy and safety.3 These patients were randomly 
assigned 1:1 to the experimental arm of venetoclax 
at 400 mg plus azacitidine at 75 mg/m2 vs placebo 
and azacitidine. Primary end points are CR rate 
by investigator assessment and OS; secondary end 
points include ORR (CR plus PR), modifi ed ORR 
(CR, mCR, and PR), and red blood cell and platelet 
transfusion independence. “That will be the pivot-
al study, if it confi rms the activity seen from the 
phase 1/2 trial, that will lead to the approval of the 
drug [combination],” Komrokji said.

Real-World Data of Venetoclax/
Azacitidine in MDS
In 2021, Moffi tt Cancer Center conducted and 
published a real-world analysis of patients with 
HR-MDS receiving fi rst-line HMA alone (n = 1158), 

Optimizing BCL2 Inhibitor 
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fi rst-line venetoclax plus an HMA (n = 35), or 
second-line venetoclax as an add-back strategy 
after HMA failure (n = 31) to assess differences in 
survival and response.4 Investigators found that 
the combination as frontline therapy achieved 
signifi cantly higher CR rates vs HMA alone. 

There was a median follow-up of 96 months 
for HMA alone, 15 months for venetoclax/
HMA, and 36 months for venetoclax added 
back. The ORR was 77% and 40% for the combi-
nation therapy and monotherapy, respectively 
(P < .005), and all responses favored veneto-
clax/HMA except for HI (P < .005; TABLE4). 

For patients who received the combination, 
the median OS was 21 months (95% CI, 11-32), 
and the median was 20 months (95% CI, 19-22) 
in those who received only HMA (P = .86). 
However, for those who later had an AHSCT 
(n = 269), the median OS was not reached in 
the 13 patients given venetoclax/HMA vs 38 
months in the 256 given HMA alone (P = .2). 
For the AHSCT patients, the 2-year survival 
probability rate was 91% with the combina-
tion and 51% with the monotherapy.

Patients with ASXL1 somatic mutations 
were also included in this analysis. Komrokji 
said, “In our cohort, we looked at that subset of 
patients and indeed we see that the responses 
almost tripled in those patients [receiving 
venetoclax/HMA], suggesting that the pre-
clinical observation can be seen in the clinic.” 

Venetoclax added back to HMA therapy 
after progression also showed clinical 
activity and increased OS. The ORR in this 
group was 61%, with a 13% CR rate and 48% 
mCR rate. There was a 33-month OS in this 
group—higher than both other groups. Other 
analyses of venetoclax in the real-world set-
ting have shown similar data.5,6

TP53 Mutations and Safety Concerns 
in MDS Treatment
Treatment for patients with a TP53 mutation 
has been identifi ed as an unmet need. In 

the real-world analysis, patients with TP53
receiving venetoclax/HMA in the fi rst line 
had an ORR of 75% compared with 44% in 
those given HMA alone.4 Yet, the CR rates 
were 25% and 17%, respectively. 

Another unmet need is guidance on dos-
ing when myelosuppressive adverse events 
(AEs) occur with venetoclax/azacitidine. 
Komrokji recommends that evaluating the 
bone marrow early is crucial. With the stan-
dard-of-care HMAs, patients can experience 
myelosuppression, but not to the extent seen 
with the combination.7 Instead of ordering 
repeat bone marrow tests after 3 or 4 cycles 
with HMAs, Komrokji said repeat testing 
should happen after 1 cycle of therapy with 
venetoclax/HMA. If the bone marrow is 
hyperplastic, even if the patient is respond-
ing, both the HMA and venetoclax must be 
held until the patient recovers, and then 
restarted and potentially dose adjusted.

“There is no clear dosing or duration that’s 
going to be appropriate, but it’s clear that 
one needs to evaluate early, back off the 
treatment for recovery [if necessary], and 
then restart. If one uses the same model of 
continuing the treatment 3 to 4 cycles, there 
is profound myelosuppression and increased 
risk of infection,” Komrokji explained. 

The Future of BCL2 Inhibitor Therapy 
Triplet therapy with a venetoclax/azacitidine 
backbone and other azacitidine combina-
tions are being examined in MDS. According 
to Komrokji, drugs with synergism or differ-
ent mechanisms of action could be utilized, 
although the toxicity and potential AE over-
lap should be kept in mind. Some of these 
potential therapies include magrolimab (GS-
4721) and sabatolimab (MBG453).

Magrolimab is an anti-CD47 therapy that 
blocks a “do not eat me” signal, allowing 
macrophages to engulf the cells.8 This drug 
is undergoing investigation in the phase 3 

ENHANCE (NCT04313881) and ENHANCE-2 
(NCT04778397) trials in combination 
with azacitidine. Although ENHANCE-2 is 
primarily looking at patients with TP53-
mutated AML, preliminary data of magrolimab 
plus azacitidine in 24 evaluable patients with 
untreated HR-MDS showed strong activity. 
There was an ORR of 92%, CR rate of 50%, mCR 
rate of 33%, and HI rate of 8% in these patients.9

The TIM3 inhibitor sabatolimab engages T 
cells and targets stem cells. Sabatolimab plus 
HMA demonstrated durable clinical responses 
in patients with HR-MDS in a phase 1b trial 
(NCT03066648).10 There were 51 patients eval-
uable for response, and the ORR was 56.9%, 
with a CR of 19.6%, mCR of 23.5%, and PR of 
3.9%. The median DOR was 16.1 months, but it 
was 21.5 months for those with a CR. This com-
bination is also being investigated in the phase 
2 STIMULUS-MDS1 trial (NCT03946670).  

The STIMULUS-MDS3 trial (NCT04812548) 
is enrolling patients with HR-MDS and very 
HR-MDS to receive sabatolimab/venetoclax/
azacitidine. Magrolimab in combination 
with venetoclax and azacitidine as a triplet 
combination is being evaluated in patients 
with AML and MDS in the ENHANCE-3 study 
(NCT05079230), which is also enrolling.

But at the forefront for patients with MDS, 
Komrokji and his colleagues are waiting 
on randomized phase 3 data to confi rm the 
advantages of venetoclax and other combi-
nations. “The most [important thing] in my 
mind is fi rst improving the outcomes for the 
up-front therapy, and then fi nding options 
for second line after the up-front therapy 
failed,” Komrokji said. “It’s a really exciting 
time. Sometimes we are impatient—we want 
to transform those to approved drugs that we 
can offer our patients tomorrow in the clin-
ic. I think that’s the challenge sometimes: 
How fast can we get those studies done and 
improve the outcomes?” TT
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TA B L E .  R E S P O N S E  TO  V E N E TO C L A X  P LU S  H M A  VS  H M A  A LO N E  I N  R E A L- W O R L D  A N A LYS I S 4

VENETOCLAX/HMA (n = 1158) HMA ONLY (n = 35)

ORR 77% 40%

CR rate 34% 13%

mCR rate 37% 11%

PR rate 3% 1%

HI 3% 15%

Nonassessable 18 (20%) 18 (20%)

Objective response 31.8% (range: 21.9–43.1) 31.8% (range: 21.9–43.1)

CR, complete response; HI, hematologic improvement; HMA, hypomethylating agent; mCR, marrow complete response; ORR, 
overall response rate; PR, par tial response.

“[The VERONA trial] will be 
the pivotal study ...
that will lead to the approval 
of the [Venetoclax/
azacitidine combination].”

— R A M I  KO M R O K J I ,  M D



FINDINGS FROM A real-world, retro-
spective, open-label phase 2 trial pro-
vided further evidence that the combina-

tion of trifl uridine and tipiracil (Lonsurf) plus 
bevacizumab (Avastin) was well tolerated and 
effective in Western patients with refractory 
metastatic colorectal cancer (mCRC). Inves-
tigators reported that the objective response 
rate (ORR) was 3% and the disease control rate 
was 71%. After a median follow-up of 8 months 
(range, 2-39), the median progression-free 
survival (PFS) was 6 months (95% CI, 3.1-8.9) 
and the median overall survival (OS) was 14 
months (95% CI, 10.1-17.8).1 The combination 
showed promising activity and safety in prior 
clinical trials in patients who were refractory 
or intolerant to or ineligible for 5-fl uoroura-
cil–based combination treatment.

Thirty-one patients received the trifl uri-
dine-tipiracil and bevacizumab regimen, 
which consisted of trifl uridine-tipiracil admin-
istered orally at a dose of 35 mg/m2, delivered 
twice daily on days 1 through 5 and 8 through 
12 in a 28-day cycle. Bevacizumab was admin-
istered intravenously at a dose of 5 mg/kg, 
delivered every 2 weeks in a 28-day cycle.

The median age was 69 years (range, 
38-82), 39% were men, and all patients 
had an ECOG performance status of 0 or 1. 
Regarding tumor location, 77% of patients 

had left-sided tumors and 54% had syn-
chronous presentation. Regarding mutation 
status, 35% had a RAS mutation and 3% 
had a BRAF mutation. Fifty-eight percent 
had known microsatellite instability (MSI), 
with 16.7% (3 of 18) displaying an MSI-high 
profi le. Regarding disease spread, 96% of 
patients had 3 or fewer sites involved, 64% 
had liver metastases, 55% had lung metasta-
ses, and 23% had peritoneal involvement.

Univariate analysis revealed that a longer 
median PFS was associated with patients who 
were 65 years or older (8 months vs 5 months; 
HR, 0.61; P = .29) and were men (8 months vs 
5 months; HR, 0.49; P = .17). Shorter median 
PFS was associated with RAS mutation status 
(5 months vs 8 months; HR, 1.1, P = .85), the 
presence of liver metastases (5 months vs 9 
months; HR, 1.64; P = .33), right primary tumor 
(5 months vs 6 months; HR, 1.82, P = .34), and 
more than 3 lines of previous treatment (3 
months vs 8 months; HR 1.33; P = .56). However,
the investigators noted that none of these dif-
ferences were statistically signifi cant. 

Regarding safety, adverse events of any grade 
were reported in 58% of patients, and the most 
common grade 3/4 toxicities reported were 
neutropenia (19%) and anemia (6%). Thirty-fi ve 
percent of patients required dose delays or dose 
reductions. Granulocyte colony-stimulating 
factor was given to 19.3% of patients (6 of 31) as 
primary prophylaxis, and the growth factor was 
given as secondary prophylaxis in 16.1% (5 of 
31) of patients. Sixty percent of the patients who 
discontinued treatment eventually received 1 or 
more lines of subsequent therapy, with 8 of 12 
(66.7%) receiving regorafenib (Stivarga).

Investigators reported that despite the small 
sample size and lack of statistical signifi cance, 
subgroup analysis led to hypothesis generating 

research and was consistent with previously 
reported studies.2,3 The investigators wrote 
that the combination appeared to be well toler-
ated and was an effective option in pretreated 
patients with mCRC, “especially those with 
RAS wild-type, left-sided tumors.” Stronger 
benefi t was observed in patients without liver 
metastases, and earlier implementation of the 
regimen in the continuum of care also demon-
strated benefi t.

In the refractory setting, current treat-
ments that are available include regorafenib 
and trifl uridine-tipiracil as single-agent 
therapies. Grothey et al4 reported that rego-
rafenib monotherapy resulted in an ORR of 
1% and median PFS and OS of 1.9 months 
and 6.4 months, respectively. Median OS was 
6.4 months in the regorafenib group vs 5.0 
months in the placebo group (HR, 0·77; 95% 
CI, 0.64-0.94; 1-sided P = .0052). TT
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has curated studies of interest from 
oncology publications to share with readers 
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A VACCINE COMPRISED OF 
amplivant-conjugated synthetic long 
peptides was found to be a feasible 

intradermal vaccine for inducing robust 
activity in patients with human papilloma-
virus (HPV) 16–positive premalignancies, 
according to the results of a phase 1 dose-
escalation trial (NCT02821494). 

“This phase 1 vaccination study shows 
that intradermal administration of 
amplivant-conjugated [synthetic long pep-
tides] is safe with only minimal and mostly 
local [adverse] effects,” the study authors, 
led by Frank M. Speetjens, MD, Department 
of Medical Oncology, Leiden University Med-
ical Center, the Netherlands, wrote in their 
report published in the Journal for Immuno-
Therapy of Cancer.1

Amplivant is a synthetic Toll-like receptor 
2 ligand conjugated to a synthetic long pep-
tide (SLP) to create a self-adjuvanting pep-
tide vaccine. Such vaccines can activate the 
innate immune system, target antigens to 
dendritic cells, and activate dendritic cells, 
resulting in T-cell activation.

Investigators conducted a fi rst-in-human 
phase 1 trial of a vaccine of amplivant conju-
gated to HPV16 E6-SLP. Two SLPs were chosen 
based on patients who previously responded to 
vaccination.2 The 2 E6 peptides were selected 

as being the most immunodominant with both 
T-helper and cytotoxic T-lymphocyte epitopes. 

The phase 1 study looked at safety and 
T-cell immunogenicity.1 The vaccine was 
administered by intradermal injection 
given 3 times in a 3-week interval in 4 dose 
cohorts: 1 μg/conjugated peptide, 5 μg/con-
jugated peptide, 20 μg/conjugated peptide, 
and 50 μg/conjugated peptide. 

Originally, the study investigators intended 
to enroll only patients with oropharyngeal 
squamous cell carcinoma after prior therapy, 
but due to slow accrual, the expanded the pro-
tocol to include patients with HPV16-positive 
pre-malignant lesions.

A total of 25 patients were enrolled between 
July 2015 and March 2020. Patients had to  meet 
the inclusion criteria of having an HPV16-pos-
itive premalignant lesion following curative 
therapy, no residual disease after treatment, 
a World Health Organization performance 
score of 0 to 1, and adequate organ and bone 
marrow function. 

The most common diagnosis across the 
4 dose groups was oropharyngeal squamous 
cell carcinoma followed by high-grade squa-
mous intraepithelial lesion. Most patients 
had T2 and N1 or N2 disease.  

Patients in the higher-dose groups 
were more likely to respond to vaccina-
tion (P = .077). In the 50-μg group, more 
patients showed positive response after the 
third vaccination.  

Using the 4-day IFN- ELISpot assay, 
investigators measured T-cell responses to 
the 2 vaccine peptides. Only 4 of 25 patients 
showed any response at baseline. After the 

second vaccination there was a signifi cant 
increase in T-cell responses to both peptides 
compared with baseline measurements, 
which was not enhanced after the third vac-
cination. Two of 6 patients in the 1-μg group 
responded as well as 5 of 6 patients in the 
5-μg group. In the higher-dose cohorts, all 
patients tested positive to 1 or both peptides. 
Overall, an increase in response was seen in 
the higher-dose levels (P = .004). 

CD4-positive and CD8-positive T-cell 
responses were observed in selected patients 
to 1 or both vaccine peptides. However,  
CD4-positive responses were seen more 
often than CD8-positive responses.  

All toxicities were grade 1 or 2 and no 
skin toxicity was observed. Vaccine-re-
lated infl ammation was seen more 
commonly in the higher-dose cohorts. How-
ever, these reactions were generally resolved 
within 48 hours. 

“Overall, the peptide conjugated vaccine 
showed potent immunogenicity and was able 
to induce functional T-cell responses in almost 
all vaccinated patients when applied in a 20-μg 
or higher dose,” Speetjens et al wrote. TT
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Q:
TTO:  Would you consider this a 
typical patient with endometrial 
cancer?

A: BHAVANA POTHURI, MD: The typical 
patient we see with endometrial cancer 

is obese, hypertensive, and usually has a 
well-differentiated or grade 1 endometrioid 
histology. [Because] I’m in New York City, I also 
see a very racially and ethnically diverse 
patient population. Unfortunately, many of 
these patients present with more advanced-
stage disease and more of the higher-risk histo-
logic subtypes, such as uterine serous cancer.

Typically, [approximately] a quarter to 
a third of patients have mismatch repair 
defi ciency [dMMR]. I recommend all 
patients with endometrial cancer have 
mismatch repair testing. In my practice, 
our pathologists routinely test for [dMMR] 
by immunohistochemistry [IHC] for MLH1, 
MSH2, MSH6, and PMS2. If MLH1 is absent 
on [IHC], they refl exively get tested for 
MLH1 hypermethylation. In terms of other 

molecular testing, if your mismatch repair 
IHC is intact, you can consider MSI [micro-
satellite instability] testing [to be thorough] 
and so you don’t miss any patients.

Q: Should brachytherapy be added to 
external beam radiation therapy?

A: In terms of [whether I] would have 
added on brachytherapy to external 

beam, I probably would’ve included vaginal 
brachytherapy, as well. 

Something else I would’ve considered 
is hormonal therapy in someone who was 
refusing surgical treatment, if this was an 
endometrial cancer confi ned to the endome-
trium without any myoinvasion.

At the present time, the standard of care [is] 
still paclitaxel and carboplatin. This is what I 
would start with. The one thing I would con-
sider is adding immunotherapy after a few 
cycles, given her tumor is dMMR. Hopefully, 
we will have data from ongoing studies—RUBY 
[NCT03981796], DUO-E [NCT04269200], and 
NRG-GY018 [NCT03914612]—which will 
help us move immunotherapy into an earlier 
line of treatment.

There are currently 2 [therapies] that are 
approved for this indication of dMMR endo-
metrial cancer: pembrolizumab [Keytruda] 
[and] dostarlimab. Both are PD-1 inhibitors 
that bind to PD-1 and block PD-1 and PD-L1 
or PD-L2, and [they] essentially restore the 

CASE

August 2020: A 64-year-old 
postmenopausal woman presented with 
abnormal uterine bleeding lasting 
4 months.

•  She underwent menopause at 55 years 
of age.

•  She is a widow, has no children, 
and lives alone.

•  Medical history: arthritis, obesity 
(body mass index = 40)

•  ECOG performance status = 1

•  Endometrial biopsy results: 

°  Endometrioid adenocarcinoma 

°  FIGO stage IA (uterine confi ned)

°  Grade 1 (well diff erentiated)

°  Immunohistochemistry (IHC) testing 
revealed mismatch repair defi ciency 
(dMMR) 

•  The patient discussed the possibility 
of surgery with her clinician, but 
she cited concerns over anesthesia 
requirements, recovery time, and lack 
of caregiver support.

September 2020: Patient started external 
beam radiation therapy (EBRT)

•  Total dose: 45 Gy (25 fractions, 
1.8 Gy/fraction over 5 weeks)

•  Patient was scheduled for follow-up 
visits every 3 months

July 2021 (9 months post EBRT 
completion): The patient mentioned at 
her follow-up visit that she had been 
experiencing intermittent bleeding for 
the past 3 weeks. 

•  Chest/abdomen/pelvis CT scan 
revealed the patient had relapsed/
metastatic disease, with 1 positive right 
external iliac lymph node

•  Patient started on carboplatin/paclitaxel 
(6 cycles), which was well tolerated

•  Patient continued follow-up visits 
every 3 months 

May 2022 (6 months post chemotherapy 
completion):

•  Repeat CT demonstrated a positive 
right internal iliac lymph node in addition 
to the previously observed positive 
lymph node

•  The patient discussed targeted systemic 
therapy options with her clinician, and 
she expressed concerns over adverse 
eff ects she had heard about.

•  The patient started on dostarlimab 
(Jemperli), with instructions to continue 
follow-up every 3 months.

BHAVANA POTHURI, MD
Professor
Department of Obstetrics and Gynecology
NYU Grossman School of Medicine 
Professor
Department of Medicine 
NYU Grossman School of Medicine 
Medical Director
Clinical Trials Office
Perlmutter Cancer Center
Director
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cytotoxic activity of T cells and the immune 
system to fi ght cancer. There are other PD-1 
[and] PD-L1 inhibitors that have been stud-
ied in trials, but these are the 2 that are cur-
rently FDA approved and available for use as 
treatment in our patients.

Q:
What are the treatment options 
for patients who progress on 
platinum-based chemotherapy?

Pothuri: The GARNET trial [NCT02715284] 
enrolled patients with recurrent endometrial 
cancer who had progressed on a prior plat-
inum-based chemotherapy. These patients 
either had recurrent or advanced disease that 
was measurable. They were enrolled into 2 
parallel cohorts.1 Cohort A1 was the dMMR 
endometrial cancer cohort, and cohort A2 was 
the mismatch repair profi cient endometrial 
cancer. In terms of the primary and secondary 
effi cacy outcomes, let’s start with cohort A1, 
which was the dMMR or MSI high [TABLE1]. 
The objective response rate was 43.4%, there 
was a 10% CR [complete response] rate, and 
the disease control rate [DCR] was 55.7%. In 
the mismatch repair profi cient cohort, the 
objective response rate was 11.5% and [the] 
DCR [was] 35.2%. The thing that’s notable is 
that the duration of response is really long 
with the treatment. That is one of the biggest 
advantages with immunotherapy.1

Q:
How do you manage the adverse 
events (AEs) associated with 
immunotherapy?

A: The PD-1 inhibitors are immuno-
therapy agents. [Although] they work 

to kill the tumor cells, they can also affect 
essentially any part of [the] body. Educating 
your team [and] your patients is important. I 
am a big believer in the team-based approach. 
My nurses, nurse practitioners, and clinical 
research team are all educated about the AEs 
with immunotherapy. 

The most common AEs of dostarlimab are 
very manageable, such as nausea and fatigue, 
but the more important and severe [AEs] 
that one [must] be cautioned and concerned 
about are the immune-related [AEs; IRAEs]. 
Although they only occur in the grade 3 or 
greater, or only occur in [approximately] 5%, 
it’s important because early identifi cation is 

key. The early AEs are usually rash and coli-
tis. The later [AEs are] endocrine related, so 
disorders of the thyroid and other endocrine 
AEs start at [approximately] 10 weeks or so, 
then can occur throughout the treatment. 
You [also] have pneumonitis, which typi-
cally occurs between 12 and 20 weeks, and 
usually the liver AEs occur later.

Q: What’s the key to successful 
management of these AEs?

A: It’s not [only] understanding that they can 
affect all these parts of [the] body, but 

[also] understanding the symptoms that are 
associated with this and [ensuring] your clinical 
team [and patient] understands it before [start-
ing] therapy. I tell [patients] to keep a log of their 
[AEs] and bring them in. If you’re having diar-
rhea, then the nature of that diarrhea is import-
ant. If it is more bloody and mucouslike in nature, 
then it’s more likely related to a colitis type [AE]. 
Pay attention to shortness of breath or cough, 
which can be a sign of pneumonitis. In addition, 
there are more rare AEs, where you can get 
immune-related pericarditis. We’ve all seen the 
kidneys being affected with nephritis [or the] 
thyroid [gland], either hyperthyroidism or hypo-
thyroidism. Monitor the [thyroid function tests] 
during immunotherapy on a regular basis.

Q: What is the standard of care in 
patients with dMMR?

A: Chemotherapy is the standard fi rst-
line treatment. For a patient with 

dMMR, immunotherapy is the standard of 
care with response rates as high as 44%, and 
with that long duration of response. [We] 
have 2 choices that are FDA approved: pem-
brolizumab and dostarlimab.2,3  Both are 
good choices, but my preference is dostar-
limab. I fi nd it very well tolerated with 
patients, and I have had a lot of experience 
with it, putting many patients on clinical 
trials with it. That’s my choice of therapy, 
but both are great choices.

In terms of the 2 drugs, there are not a lot 
of differentiators. Their effi cacy, AE profi le, 
discontinuation rate, and all that are quite 
similar. There aren’t any specifi c clinical 
factors. But one factor you [must] consider 
is [whether] the patient is a good candidate 
for immunotherapy. If they have severe 
underlying autoimmune diseases or are on 
steroids at very high doses, they may not be 
the best candidates for this. However, there 
are some clinical trials looking at patients 
who have these autoimmune diseases and 
treating them with immunotherapy. Once 
we have [those] data, we may be shifting the 
pendulum on utilization in those patients. 
But for now, it’s safe to say those are some 
of the patients who I don’t necessarily treat 
without putting them on a clinical trial.

Q: How would you describe the 
response rate?

A: The typical response rates are similar to 
what’s been reported. I see long, durable 

TA B L E . T U M O R  R E S P O N S E  BY  R E C I S T  F O R  G A R N E T  T R I A L  ( N C T 0 2 7 1 5 2 8 4 ) 1

CHARACTERISTICS COHORT A1, DMMR ENDOMETRIAL CANCER, 
NO. (%) (n = 71)

BEST OVERALL RESPONSE

  Complete response 9 (12.7)

  Partial response 21 (29.6)

  Stable disease 11 (15.5)

  Progressive disease 27 (38.0)

  Not evaluable 3 (4.2)

CONFIRMED ORR

  No. (%) [95% CI] 30 (42.3) [30.6-54.6]

  Response ongoing 25/30 (83.3)

Disease control rate, No. (%) [95% CI] 41 (57.7) [45.4-69.4]

Duration of response, median, months Not reached

dMMR, defi cient mismatch mutation repair; ORR, objective response rate; RECIST, response evaluation criteria in solid tumors.



responses, as they have been reported in the 
trials KEYNOTE-158 [NCT02628067] and 
GARNET. In terms of the goal for these patients, 
everyone wants to get a CR, but CRs occur in 
[approximately] 10% of patients, even in the 
recurrent setting. There’s so much value in 
getting even a partial response with improve-
ment in symptoms, or stable disease in patients 
who don’t have symptoms. Those are accept-
able goals in recurrent metastatic disease.

It’s some of the things we alluded to before: 
Patients with more signifi cant underlying 
comorbidities may have more [AEs]. Make 
sure you monitor those patients, [because] 
they may not be able to tolerate the regimens 
as well, and their performance status may 
not be as good, either. You [must] take all 
that into account. 

Q:
How would you describe the 
AE differences between chemo-
therapy and immunotherapy?

A: That’s an important question that [is] 
related to immunotherapy vs chemother-

apy. One thing that’s important with immuno-
therapy is that unlike chemotherapy, [AEs] 
during chemotherapy usually end with the 
treatment. Although patients may need several 
months to recover and regain their strength, the 
actual [AE] usually is during the treatment time.

Immunotherapy varies because even after 
stopping immunotherapy, you can develop an 
[IRAE], which can [last from] 3 to 6 months 
after you stop the treatment. Keeping this 
threshold of suspicion for these [AEs] even 
after you stop is important. 

The other thing that’s important about 
these [IRAEs] is that some of these can be 
fatal. Although they occur in a small per-
centage of patients—the serious [AEs] were 
[approximately] 5%—if they’re not identifi ed 
early and treated or the dose is held, these 
can be fatal. You [must] be very vigilant 
when treating patients on immunotherapy.

When you’re dealing with colitis, you 
[must] pay attention to the patient’s baseline 
and know how many stools above the base-
line they’re getting. If they develop a grade 3, 
you [must] make sure they get on high-dose 
steroids and that they’re improving. If you’re 
not hospitalizing those patients, there needs 
to be very close follow-up as an outpatient. 
If they’re not improving in 24 to 48 hours, 
they should be hospitalized. If they’re not 
improving with the high-dose steroids at 1 to 
1.5 mg/kg, then you need to consider other 
therapies, such as infl iximab [Remicade]. 
It’s also important to get [gastrointestinal] 
consultants involved in the care of these 
patients. That’s one example.

The other example is pneumonitis. If 
patients have a severe pneumonitis, it’s 
important to identify it, stop the treatment, 
and start high-dose steroids. The other thing 
about the steroids is that you need to continue 
steroids even if the symptoms get better. They 
should be weaned off over a long period of 
time. I don’t wean off steroids in less than 6 to 
12 weeks. Keep that in mind. They shouldn’t 
be weaned until the [AE] is down to a grade 1.

If you look purely at the data, they’re very 
similar. But practically, when you [use] 
these drugs, I fi nd that patients tolerate 
dostarlimab well. They have less refl ux than 
some of the patients on pembrolizumab. 
[With] that said, both are great drugs, and 
I’ve [used] both. 

It’s a nuanced fi nding because I’ve taken 
care of a lot of patients, but when you look at 
the actual data, there’s no difference.

The key to management is extensive coun-
seling, breaking down the symptoms related 
to the [AEs] so patients know what to look 
for, and training your entire team, because 
they’re the ones who are going to be taking 
the phone calls when these patients are call-
ing. You don’t want someone saying, “It’s just 
diarrhea. Take loperamide [Imodium].” If it’s 
diarrhea, then I want to know what grade it 
is. If it’s a high grade, then they need to come 
in and be seen. They need to be started on ste-
roids. Having thorough counseling before they 
start [treatment] and engaging the patients to 
be their own advocates—writing down their 
[AEs], reporting AEs early—is the key.

Q: What are the unmet needs in 
high-risk endometrial cancer?

A: The real unmet need is in the high-risk 
histologic subtypes. A recent study 

noted that endometrial cancer mortality is 
increasing. It’s approaching that of ovarian 
cancer, and it’s soon to surpass the mortality 
of ovarian cancer. Clearly, we need to do bet-
ter with this disease. 

The reason for this is 2-fold: We’re seeing 
the increasing obesity epidemic, and we’re 
seeing a higher proportion of high-risk histo-
logic subtypes. Those are mostly in racially 
and ethnically diverse patients. Black 
patients have a very high preponderance of 
uterine serous cancers, which [has] a much 
poorer prognosis. 

We have treatments for frontline and 
second line that are effective. After chemo-
therapy in the front line, we have lenvati-
nib [Lenvima] and pembrolizumab for the 
[patients who are mismatch repair] profi -
cient. For dMMR, we have dostarlimab and 
pembrolizumab. These treatments have very 

good effi cacy, so the critical unmet needs, at 
this point, are therapies beyond this.

The idea is to identify effective therapies in 
the later-line setting and move them into the 
frontline so we can try to effect more cure. 
Once the disease has relapsed, we rarely can 
cure patients. The strategy is to move these 
agents into the frontline setting. 

LEAP-001 [NCT04865289] is looking at 
the combination of pembrolizumab and 
lenvatinib in the fi rst-line setting to replace 
chemotherapy. The RUBY trial is evaluating 
paclitaxel-carboplatin with dostarlimab vs 
paclitaxel and carboplatin alone. We’ll have 
to await the results, which should be coming 
any time. I would love to see these move into 
the frontline setting.

Q: What other promising treatments 
are you excited about?

A: There are CDK4/6 inhibitors with hor-
monal agents that are exciting for our 

hormonally driven or copy number–low tumors. 
We’ve also heard about selinexor [Xpovio], 
which inhibits XPO1, and it has been shown to 
have effi cacy in TP53 wild-type patients. 

In addition to that, there are some exciting 
antibody-drug conjugates on the horizon. 
There are agents such as STRO-002, mir-
vetuximab soravtansine, and MORAb-202. 
There are also HER2-directed therapies that 
are very exciting, [as well as] small-molecule 
inhibitors such as tucatinib [Tukysa]. HER2 
antibody-drug conjugates recently have had 
exciting data and approvals in breast cancer. 
Finally, the WEE1 inhibitors are an exciting 
target in uterine serous cancers. As I stated 
earlier, the uterine serous cancers are noted 
in Black patients and are a true unmet need. 

I’m most excited about awaiting the data 
from RUBY, LEAP-001, and NRG-GY018, but 
[those are] going to come a little later because 
[they’re] still enrolling. These trials may be 
practice changing and may change the way we 
approach the frontline treatment of endometrial 
cancer, so I’m looking forward to those data.TT
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