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RP1 PLUS NIVOLUMAB (Opdivo) 
demonstrated durable responses and 
a tolerable safety profi le in patients 

with nonmelanoma skin cancer (NMSC), 
according to data from the IGNYTE trial 
(NCT03767348) presented at the 2022 Mul-
tidisciplinary Head and Neck Cancers Sym-
posium. Patients with cutaneous squamous 

LYNETTE M. SHOLL, 
MDJIAXIN NIU, MD

HEAD AND NECK
RP1 Plus Nivolumab 
Demonstrates Antitumor Activity 
in Skin Cancer

PER® SPOTLIGHT: Oncology 
and Pathology
Conference Aims to Improve 
Oncologists’ Genetic Literacy

PROVIDING GUIDANCE TO oncol-
ogists and hematologists as they 
develop optimal treatment plans 

for their patients is a two-way street, 
according to Lynette M. Sholl, MD, an 
associate professor of pathology at Harvard 
Medical School and associate pathologist 
at Brigham and Women’s Hospital, both in 
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EBMT
Second-line Liso-cel 
Therapy Shows EFS 
Benefi t for R/R LBCL

LISOCABTAGENE MARALEU-
CEL (LISO-CEL, Breyanzi), a 
chimeric antigen receptor (CAR) 

T-cell therapy, demonstrated benefi t 
to event-free survival 
(EFS) for patients with 
relapsed/refractory 
large B-cell lymphoma 
(R/R LBCL), according 
to data presented by 
Jeremy Abramson, 
MD, at the European 
Society for Blood and Marrow Trans-
plantation Annual Meeting.1

At the prespecifi ed interim anal-
ysis from the phase 3 TRANSFORM 
study (NCT03575351), patients 
receiving liso-cel had a median EFS of 
10.1 months (95% CI, 6.1-not reached 
[NR]) vs 2.3 (95% CI, 2.2-4.3) with 
standard-of-care (SOC) therapy (HR, 
0.349; 95% CI, 0.229-0.530; P < .0001). 

SPECIAL REPORT
Immunotherapy Hits Its Stride in Esophageal and 
GEJ Cancers

ESMO TAT
Sitravatinib, Nivolumab 
Leads to Survival, DOR 
in NSCLC 

THE ADDITION OF sitrava-
tinib to nivolumab (Opdivo) 
led to signifi cant survival and 

durable responses in patients with 
advanced or metastatic nonsquamous 
non–small cell lung cancer (NSCLC) 
who previously benefi ted from treat-
ment with a checkpoint inhibitor, 
according to results from the MRTX-
500 trial (NCT02954991). 

Results from the phase 2 study 
were presented during the European 
Society of Medical Oncology Targeted 
Anticancer Therapies Congress 2022, 

showing impressive 
effi cacy and a man-
ageable safety profi le 
for the combination in 
the second- or third-
line setting.1

“Sitravatinib is a 
spect r um-select ive 

TKI [tyrosine kinase inhibitor] tar-
geting TAM (Tyro3, Axl, MerTK) 
receptors and VEGFR2 that can poten-
tially overcome an immunosuppres-
sive TME [tumor microenviroment],” 
the study authors, led by Ticiana A. 
Leal, MD, of Emory University School 
of Medicine, wrote in their poster. 
They explained in the poster that tar-
geting these receptors results in the 
enhancement of innate and adaptive 
immune responses and releases the 
brakes for the expansion of CD8-posi-
tive T cells with anti–PD-1 antibodies. 

A phase 1 window-of-opportunity 
study (NCT03575598) showed that 
the combination resulted in a less 
immunosuppressive TME, which 

JEREMY ABRAMSON, 
MD
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AFTER HOURS
Steven G. Eisenberg, DO, California Care 
Associates for Research & Excellence, uses his 
musical talents to cope with the uncertainty of 
treating patients with cancer.
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TRODELVY attacks mTNBC with an antibody-drug conjugate (ADC) 
that binds to Trop-2.1

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

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

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

A WAY IN
WITH TRODELVY

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

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

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

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

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

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

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

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

CONTRAINDICATIONS
• Severe hypersensitivity reaction to TRODELVY.

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

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

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

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

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

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

EXPLORE MORE POSSIBILITIES. SCAN TO VISIT TRODELVYHCP.COM.

References: 1. TRODELVY [package insert]. Foster City, CA: Gilead Sciences, Inc.; April 
2021. 2. Data on � le. Gilead Sciences, Inc. 2021.

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

TRODELVY IMPROVED 
SURVIVAL IN 2L+ mTNBC

In the phase 3 ASCENT trial*

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

PROVEN SURVIVAL BENEFIT

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

95% CI, HR: 0.48 (0.38–0.59) P<.0001

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

95% CI, HR: 0.41 (0.32–0.52) P<.0001

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

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

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

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

3X LONGER
MEDIAN PFS

than single-agent chemotherapy

1 YEAR
MEDIAN OS

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

95% CI, HR: 0.41 (0.32–0.52) P<.0001

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

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

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

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

3X LONGER
MEDIAN PFS

than single-agent chemotherapy

1 YEAR
MEDIAN OS

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

In BM-neg 
population2*



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

Based on preclinical data. May not correlate with clinical outcomes. 
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metastatic triple-negative breast cancer (mTNBC) who have 
received 2 or more prior systemic therapies, at least one of 
them for metastatic disease 

A WAY IN
WITH TRODELVY

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

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

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

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

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

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

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

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

CONTRAINDICATIONS
• Severe hypersensitivity reaction to TRODELVY.

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

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

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

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

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

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

EXPLORE MORE POSSIBILITIES. SCAN TO VISIT TRODELVYHCP.COM.

References: 1. TRODELVY [package insert]. Foster City, CA: Gilead Sciences, Inc.; April 
2021. 2. Data on � le. Gilead Sciences, Inc. 2021.

BICR=blinded, independent, central review; CI=con� dence interval; HR=hazard ratio; OS=Overall Survival; PFS=Progression-Free Survival; RECIST=Response Evaluation Criteria in Solid Tumors.
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Please see Brief Summary of full Prescribing Information, 
including BOXED WARNING, on the next page.

PROVEN SURVIVAL BENEFIT

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

95% CI, HR: 0.48 (0.38–0.59) P<.0001

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

95% CI, HR: 0.41 (0.32–0.52) P<.0001

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

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

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

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

3X LONGER
MEDIAN PFS

than single-agent chemotherapy

1 YEAR
MEDIAN OS
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95% CI, HR: 0.48 (0.38–0.59) P<.0001

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

95% CI, HR: 0.41 (0.32–0.52) P<.0001

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

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

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

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

3X LONGER
MEDIAN PFS

than single-agent chemotherapy

1 YEAR
MEDIAN OS

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

In BM-neg 
population2*



TRODELVY® (sacituzumab govitecan-hziy) for injection, for intravenous use
Brief Summary of full Prescribing Information. See full Prescribing Information. Rx Only.
WARNING: NEUTROPENIA AND DIARRHEA
• Severe or life-threatening neutropenia may occur. Withhold TRODELVY for absolute neutrophil count below 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

TRODELVY, the TRODELVY logo, GILEAD and the GILEAD logo are trademarks of Gilead Sciences, Inc.  ©2021 Gilead Sciences, Inc. All rights reserved. 2021-US-TROT-00040 05/21
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Immunotherapy 
Hits Its Stride 
in Esophageal and 
GEJ Cancers

It’s been an amazing 18 to 24 months, and I’m not 
sure [whether] there’s been another tumor type come to see 
this many approvals or trials in this short [of] a period.”

       — RONAN J. KELLY, MD, MBA, PAGE 33
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Unique Approaches 
Are Explored in Later 
Lines of Therapy 
in NSCLC and Skin Cancer

THE NEED FOR SECOND- and third-line approaches in 
non–small cell lung cancer (NSCLC) and nonmelanoma
skin cancer remains a constant theme in this issue of 

Targeted Therapies in Oncology™ (TTO). Tumor resistance 
attributable to chemotherapy, and now with the standard use 
of immunotherapy, is a driving force to address the unmet 
needs of patients with cancer. 

For example, fi ndings presented at the European Society for 
Medical Oncology Targeted Anticancer Therapies Congress 
2022 evaluated the combination of sitravatinib and nivolumab 
(Opdivo) in patients with NSCLC who have progressed after 
treatment with a previous immune checkpoint inhibitor. The 
phase 2 MRTX-500 trial (NCT02954991) demonstrated that 
the combination was eff ective and had a manageable safety 
profi le in the second- and third-line setting (pages 34-35). 

These fi ndings were encouraging and similar to those from 
the phase 3 SAPPHIRE trial (NCT03906071), which evaluated 
patients with nonsquamous NSCLC who previously benefi ted 
and then progressed on a checkpoint inhibitor. 

During the 2022 Multidisciplinary Head and Neck Cancers 
Symposium, RP1 plus nivolumab (Opdivo) demonstrated dura-
ble responses and a tolerable safety profi le in patients with 
nonmelanoma skin cancer, according to data from the IGNYTE 
trial (NCT03767348; page 47-54). RP1 is an enhanced potency 
oncolytic herpes simplex virus 1. Lead investigator Jiaxin Niu, MD, 
of Banner MD Anderson Cancer Center in Gilbert, Arizona, noted 
the complete response, which was close to 50% in some patients. 

TTO’s coverage of the European Society for Blood and 
Marrow Transplantation Annual Meeting includes 2 studies 
evaluating chimeric antigen receptor (CAR) T-cell therapies. 
One trial, TRANFORM (NCT03575351), evaluated lisocabta-
gene maraleucel (liso-cel; Breyanzi). The other trial assessed 
CAR T-cell expansion as a potential biomarker in B-cell lym-
phoma that evaluated tisagenlecleucel (tisa-cel; Kymriah) and 
axicabtagene ciloleucel (axi-cel; Yescarta).

In TRANSFORM, investigators reported an overall response 
rate of 86.0% in patients in the CAR T-cell therapy arm who 
had relapsed/refractory large B-cell lymphoma compared 
with 47.8% in patients who received standard of care (pages 
43-44). Median event-free survival (EFS) also favored patients 
who were treated with liso-cel: 10.1 months vs 2.3 months in 
patients who received the standard of care.

In the other CAR T-cell therapy trial, investigators determined 
whether peripheral blood could predict a treatment response to 
either tisa-cel or axi-cel (page 46). Findings suggest that posi-
tive CAR T-cell expansion could serve as a biomarker to predict 
response and survival in patients with B-cell lymphoma.

We will continue to explore these and other refi nements to 
treatment in future issues of TTO. TT

Mike Hennessy Jr
P R E S I D E N T  &  C E O
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LAST YEAR, A 70-year-old woman presented to her (and my) local hos-
pital with a seizure. An MRI of the brain demonstrated a 2.4-cm mass 
in the left temporal lobe. A lumbar puncture demonstrated lympho-

cytes and an elevated protein, and fl ow cytometry on the cerebrospinal fl uid 
detected malignant B cells. A craniotomy was performed, and biopsy of the 
brain tumor, read by an expert pathologist at an academic institution, indi-
cated lymphomatoid granulomatosis, grade 1—not a diagnosis I personally 
am accustomed to seeing on a brain biopsy, to say the least. 

This work-up took quite some time, and then I had to muddle around, trying 
to fi gure out how to manage the extremely rare situation of lymphomatoid 
granulomatosis of the brain. 

My patient and I decided to initiate rituximab (Rituxan). However, at the 
family’s urging, I sought a second opinion on the pathology. Several weeks 
later, the second expert pathologist, who happened to be at a different aca-
demic institution, informed me that this was not lymphomatoid granuloma-
tosis but was, instead, a CD5-expressing diffuse large B-cell lymphoma. So 
after having given this patient 3 doses of weekly rituximab, I changed her 
treatment to rituximab, methotrexate, vincristine, and procarbazine. One 
year later, she remains in a complete remission.

Wouldn’t it be great if we could reliably diagnose central nervous system lym-
phoma without an invasive brain biopsy? One potential solution to this problem, 
and perhaps to many others we face in our fi eld, is discussed in the Precision 
Medicine in Oncology column in this issue: “Exploring Prognostic Testing 
in Hematologic Malignancies” (page 67).

Novel testing modalities are already changing the practice of hematology 
and oncology and will likely do so even more in the future. One example 
that has affected clinical practice is testing for measurable residual disease, 
or MRD. In acute lymphoblastic leukemia, the results of MRD testing after 
multiagent chemotherapy are now used to select patients for treatment with 
the bispecifi c T-cell engager blinatumomab (Blincyto). 

Improving our diagnostic and prognostic testing capabilities is certainly 
one of the most important and exciting ways to improve how we care for 
patients with cancer. I would predict that 10 to 20 years from now, how we 
diagnose cancer, how we choose therapies, how we adjust treatments during 
therapy, and how we monitor for relapse will be quite different from what we 
do today…at least I hope so, for the patient’s sake. TT
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Novel Testing Modalities 
Are Poised to Improve 
Diagnosis and Prognosis 



LU 177 VIPIVOTIDE TETRAXETAN (PLUVICTO)  |   MARCH 23, 2022

The FDA has granted approval to lutetium (Lu) 177 vipivotide 
tetraxetan (Pluvicto; formerly 177Lu-PSMA-617) for the 
treatment of patients with metastatic castration-resistant pros-
tate cancer (mCRPC) in the postandrogen receptor pathway inhi-
bition, post–taxane-based chemotherapy setting, according to a 
news release from Novartis.

“The fi rst availability of tumor-targeted radionuclide therapy 
on a commercial basis will allow patients with more limited 
resources [who] might not have been able to travel for a clinical 
trial or overseas to receive the benefi t of this treatment. The fi rst 
successful phase 3 trial allows us in research to optimize the 
treatment, study it in earlier disease states, and explore com-
binations with other therapies with scientifi c merit. Even after 
this approval, I encourage clinical trial participation and/or re-
ferrals,” said Scott T. Tagawa, MD, MS, FACP, professor of medi-
cine and urology at Weil Cornell Medicine, attending physician at 
NewYork Presbyterian Hospital, and coinvestigator of the VISION 
study, in an interview with Targeted Therapies in OncologyTM.

The decision to approve Lu 177 vipivotide tetraxetan was 
supported by findings from an international, prospective, 
open-label, multicenter, randomized phase 3 study (VISION; 
NCT03511664). In VISION, treatment with Lu 177 vipivotide 
tetraxetan combined with standard-of-care (SOC) therapy 
demonstrated significant improvement in overall survival (OS) 
as well as radiographic progression-free survival (rPFS) com-
pared with SOC alone in patients with prostate-specific matura-
tion antigen (PSMA)–positive mCRPC.

“PSMA-targeted radiation is safe and leads to clinically 
meaningful improvements in delaying cancer progression and 
death in patients with few other options,” Tagawa said.

Patients in the study were randomly assigned 2:1 to receive 
either Lu 177 vipivotide tetraxetan at 7.4 GBq (±10%) intrave-
nously every 6 weeks for up to 6 cycles with SOC or best SOC 
alone. A total of 831 patients were assessed for the coprimary 
end points of OS and rPFS. The secondary end points of the 
study were the number of patients with treatment-emergent 

adverse events (AEs), objective response, disease control, and 
time to symptomatic skeletal events.

At a median follow-up of 20.9 months, the median OS ob-
served in the Lu 177 vipivotide tetraxetan plus SOC arm was 
15.3 months compared with 11.3 months in the SOC-alone 
arm (HR, 0.61; 95% CI, 0.52-0.74; P < .0001). The median rPFS 
with Lu 177 vipivotide tetraxetan plus SOC was 8.7 months vs 
3.4 months with SOC alone (HR, 0.40; 99.2% CI, 0.29-0.57; 
P < .001). The results for all the secondary effi  cacy end points 
favored the Lu 177 vipivotide tetraxetan combination as well.

The safety of Lu 177 vipivotide tetraxetan in the VISION study 
appeared consistent with its profi le in earlier analyses. Patients 
were exposed to the drug for a median of 6.9 months (range, 0.3-
10.2). Any-grade AEs were seen in 98.1% of patients in the com-
bination arm compared with 82.9% in the SOC arm. The most 
frequent AEs observed with the experimental combination were 
fatigue (43.1%), dry mouth (38.8%), and nausea (35.3%). Fatigue 
and nausea were also commonly observed in the SOC arm at 
22.9% and 16.6%, respectively.

“I expect initial use to be limited to those patients [who] have 
had most of the other available treatments. Initial practical lim-
itations might be getting access to PSMA PET imaging and fi nd-
ing a facility that has the capability of administering Lu 177 vip-
ivotide tetraxetan. For individual patients [who] need treatment 
soon, it may be worth traveling for imaging and/or the fi rst 1 to 2 
cycles of therapy to give their local provider/system time to get 
the process up and running, then continue subsequent cycles 
closer to home,” Tagawa said. “Practitioners [who] lack expe-
rience might ask those with experience at referral centers and 
also might ask [gastrointestinal] oncology colleagues who might 
have experience with 177Lu-dotatate—though there are some dif-
ferences in effi  cacy/safety based upon diff erent disease/target. 
Some practical information about overall experience and the 
referral process might be useful.”

 AVAILABLE AT TARGETEDONC.COM/LINK/1691

PEMBROLIZUMAB (KEYTRUDA)  |   MARCH 21, 2022

Pembrolizumab (Keytruda) has been granted approval by the 
FDA for the treatment of patients with advanced endometrial car-
cinoma that is microsatellite instability-high (MSI-H) or mismatch 
repair defi cient (dMMR) who have disease progression following 
prior systemic therapy in any setting and are not candidates for 
curative surgery or radiation.

The approval is based on new data from the KEYNOTE-158 
trial (NCT02628067), which revealed the objective response 
rate (ORR) to be 46% (95% CI, 35%-56%) for patients who 
received pembrolizumab.

KEYNOTE-158 enrolled 90 patients with unresectable or meta-
static MSI-H or dMMR endometrial carcinoma into cohorts D or 
K and received at least 1 dose of pembrolizumab. Patients were 
given pembrolizumab at 200 mg intravenously every 3 weeks 
until unacceptable toxicity or until disease progression was docu-
mented. Patients could be treated with pembrolizumab for up to 
24 months if they did not have disease progression. Additionally, 
tumor status was assessed every 9 weeks for the fi rst 12 months 
and every 12 weeks thereafter.

Eligible patients must have had at least 1 line of standard of 
care systemic therapy fail, with the exception of participants with 
colorectal carcinoma (CRC) participants who must have had at 
least 2 lines of standard of care systemic therapy fail, as per CRC 
specifi c eligibility criteria.

The primary end point of the trial was ORR, and secondary 
end points consisted of duration of response (DOR), progres-
sion-free survival, and overall survival.

Of the 90 patients with MSI-H or dMMR endometrial car-
cinoma enrolled in the study who were treated with pembroli-
zumab, the median duration of exposure to pembrolizumab was 
8.3 months (range, 1 day-26.9 months).

The ORR of 46% for patients who received pembrolizumab 
included a complete response rate of 12% and a partial response 
rate of 33% at a median follow-up time of 16.0 months (range, 
0.5-62.1). Of the responding patients (n = 41), 68% had responses
lasting 12 months or longer and 44% had responses lasting 
24 months or longer. Median DOR was not reached (range, 2.9-
55.7+ months).

Regarding safety, adverse events occurring in patients 
with endometrial carcinoma were similar to those occurring in 
2799 patients with melanoma or non–small cell lung cancer 
treated with pembrolizumab as a single agent. The most com-
mon adverse events (≥ 20%) included fatigue, musculoskeletal 
pain, rash, diarrhea, pyrexia, cough, decreased appetite, pru-
ritus, dyspnea, constipation, pain, abdominal pain, nausea, 
and hypothyroidism.
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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

Made for this Moment

Trademarks are owned by or licensed to the GSK group of companies.

©2021 GSK or licensor.
BLMADVT190001 January 2021
Produced in USA.

S:20.75"

S:13"

T:21.5"

T:13.75"

B:21.75"

B:14"

F:10.75"

FS:9.875"

F:10.75"

FS:9.875"

S:20.5"

S:12.75"

T:21.5"

T:13.75"

B:21.75"

B:14"

F:10.75"

FS:9.75"

F:10.75"

FS:9.75"

BLMADVT190001_HCP_Journal_Ad_KING_Size_M2FR.indd   1-2 7/9/21   1:46 PM



11492740 Bill to: 11576900   HCP Journal Ad KING Size M2FR
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

Producer:
AD:
AE:
QC:
Production:
Digital Artist:
FR Spellcheck:

7-9-2021 1:45 PM
GlaxoSmithKline
GSK BLENREP US PATIENT
BLMADVT190001
9402696
PDF X1a
21.5" x 13.75"
Magazine Ad
1" gutter, .5" either side
2 'K' PG 4C + 3 'K' PG BW

Maurice Sheehy
Dalerys
Paul Hartig
NA
Brian Binns
Jacobson, Neil (NYC-SRX)
NA

Job info

Team

Special Instructions

IvyStyle Sans (Bold, SemiBold, Light, Regular, 
Italic), Minion Pro (Regular), Arial Narrow 
(Regular)

Fonts Images

Inks

PREPARED BY

Additional Information

Additional Comments for Sizing

e-mail release to: Brian.Binns@area23hc.com

Live: 20.75" x 13"

Bleed: 21.75" x 14" Cyan,  Magenta,  Yellow,  Black

GLAX_A060330_4C_Alt.tif (CMYK; 281 ppi; 
106.4%; 79.1MB), qr-code_BLACK.pdf (5.82%; 
84KB), BLENREP_US_CMYK_FC_Pos.ai (69.86%; 
380KB), GSK_L_3D_CMYK_MY.ai (14.69%; 
732KB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

10.25" w x 12.25" h  10.25" w x 12.25" h
10" w x 12" h  10" w x 12" h
9" w x 11" h  9" w x 11" h 

Path: PrePress:GlaxoSmithKline:Belamaf:11492740:BLMADVT190001_HCP_Journal_Ad_KING_Size_M2FR.indd

PDFX1A _

FORGE AHEAD
WITH A BOLD APPROACH

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

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

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

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

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

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

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

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

IMPORTANT SAFETY INFORMATION

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

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

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

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

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

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

Adverse Reactions

BLENREP
N = 95

All Grades
(%)

Grade 3-4
(%)

Eye disorders

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

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

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

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

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

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

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

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

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

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

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

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

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

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

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

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

Data

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

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

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

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

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

4 CONTRAINDICATIONS
None.

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

Keratopathy

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

Visual Acuity Changes

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

Monitoring and Patient Instruction

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Relapsed or Refractory Multiple Myeloma

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

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

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

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

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

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

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

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

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

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

Adverse Reactions

BLENREP
N = 95

All Grades
(%)

Grade 3-4
(%)

Eye disorders

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

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

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

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

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

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

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

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

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

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

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

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

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

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

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

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

Data

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

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

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

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

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

4 CONTRAINDICATIONS
None.

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

Keratopathy

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

Visual Acuity Changes

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

Monitoring and Patient Instruction

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Relapsed or Refractory Multiple Myeloma

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

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

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

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

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

WARNING: OCULAR TOXICITY
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8.2 Lactation

Risk Summary

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

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

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

Contraception

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

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

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

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

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

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

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

Ocular Toxicity

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

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

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

BLENREP REMS

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

 • Patients must complete the enrollment form with their provider.

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

Thrombocytopenia

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

Infusion-Related Reactions

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

Embryo-Fetal Toxicity

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

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

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

Lactation

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

Infertility

• Advise males and females of reproductive potential that BLENREP may impair 
fertility [see Use in Specific Populations (8.3)].
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RELATLIMAB + NIVOLUMAB (OPDUALAG)  |   MARCH 18, 2022

The FDA has granted approval to the fi xed-dose combination of relat-
limab-rmbw plus nivolumab (Opdualag) for the treatment of 
patients 12 years or older who have unresectable or metastatic mel-
anoma, according to an announcement by Bristol Myers Squibb.

The FDA’s approval is based on fi ndings from the phase 2/3 
RELATIVITY-047 trial (NCT03470922), in which relatlimab plus 
nivolumab demonstrated a 20% reduction in risk of death and numer-
ically improved overall survival (OS) rates compared with nivolumab 
(Opdivo) alone, according to results presented during the American 
Society of Clinical Oncology’s March 2022 Plenary Series.

Results appeared consistent with those of the primary analysis as 
the study previously met its primary end point of progression-free sur-
vival (PFS). The combination of relatlimab and nivolumab continues to 
demonstrate benefi t compared with nivolumab alone in patients with 
previously untreated metastatic or unresectable melanoma.

In the RELATIVITY-047 trial, a global, randomized, double-blind, 
phase 2/3 study, 714 patients with melanoma were randomly 
assigned 1:1 and received a fi xed-dose combination of relatlimab 
at 160 mg plus nivolumab at 480 mg (n = 355), or nivolumab at 
480 mg alone intravenously every 4 weeks (n = 359).

To enroll, patients must have had previously untreated, unresect-
able or metastatic melanoma, and an ECOG performance status of 
1 or 0. Stratifi cation factors included LAG-3, PD-L1, and BRAF ex-
pression. The primary end point of the study was PFS. Secondary end 
points included OS and overall response rate (ORR).

At a median follow-up of 19.3 months, median PFS was 
10.2 months (95% CI, 6.5-14.8) with the combination compared 
with 4.6 months (95% CI, 3.5-6.4) with nivolumab (HR 0.78; 95% 
CI, 0.644-0.94). The median OS was not reached (NR; 95% CI, 
34.2-NR) with the combination, whereas it was 34.1 months 
(95% CI. 25.2-NR) with nivolumab (HR 0.80; 95% CI, 0.6-1.0; 

P = .0593) alone. ORR was higher with relatlimab plus nivolumab, 
and the safety profi le of the combination remained manageable 
with no new or unexpected safety signals. Further, OS rates at 
12 months were 77.0% (95% CI, 72.2%-81.1%) for the combina-
tion compared with 71.6% (95% CI, 66.6%-76.0%) for nivolumab
alone. At 24 months, OS rates were 63.7% (95% CI, 58.1%-68.7%) 
vs 58.3% (95% CI, 52.7%-63.4%), respectively.

Rate and types of subsequent systemic therapy were shown 
to be similar between treatment groups. Confi rmed ORR per BICR 
was 43.1% (95% CI, 37.9%-48.4%) with relatlimab and nivolumab vs 
32.6% (95% CI, 27.8%-37.7%) with nivolumab. Complete responses 
were observed in 16.3% of patients on relatlimab and nivolumab 
compared with 14.2% on nivolumab alone.

At the secondary analysis of OS, relatlimab plus nivolumab 
demonstrated a clinically meaningful improvement in OS but was 
not statistically signifi cant. There was a 20% reduction in risk of 
death (HR, 0.80; 95% Cl, 0.64-0.94), and OS rates were numeri-
cally higher with the combination compared with nivolumab mono-
therapy at 12, 24, and 36 months. Also, OS favored this combina-
tion across stratifi cation factors, which included LAG-3 (1%) and 
PD-L1 (1%) expression.

The combination had a manageable safety profi le with no new or 
unexpected safety signals. In 75 (21.1%) patients on relatlimab and 
nivolumab vs 40 (11.1%) patients on nivolumab, grade 3/4 treat-
ment-related adverse events (TRAEs) were observed. There were 
4 treatment-related deaths in the relatlimab and nivolumab group, 
and 2 in the nivolumab group. Any-grade TRAEs leading to treatment 
discontinuation were observed in 14.6% patients on relatlimab and 
nivolumab vs 6.7% nivolumab alone.

 AVAILABLE AT TARGETEDONC.COM/LINK/1693

BRACANALYSIS CDX TEST  |   MARCH 14, 2022

The BRACAnalysis CDx test for use as a companion diagnostic with 
adjuvant olaparib (Lynparza) to identify patients with germline BRCA
mutations has been approved by the FDA for patients with HER2-neg-
ative, high-risk, early-stage breast cancer who may benefi t from treat-
ment with the PARP inhibitor, according to Myriad Genetics, Inc. The 
combination is intended for HER2-negative high-risk patients who have 
undergone treatment with chemotherapy prior to or following surgery.

The BRACAnalysis CDx test detects and interprets germline 
BRCA1 and BRCA2 variants. It works to identify deleterious ger-
mline BRCA variants as well as suspected ones in patients with 
HER2-negative, high-risk, early-stage breast cancer. 

Approval of olaparib was based on the results of the phase 
3 OlympiA trial (NCT02032823), which assessed the effi  cacy
and safety of olaparib vs placebo in patients with germline 
BRCA1/2-mutant high-risk HER2-negative primary breast cancer. 
The trial showed olaparib led to a 42% improvement in invasive 
disease-free survival vs placebo, which was deemed statistically
signifi cant and clinically meaningful (HR, 0.58; 95% CI, 0.46-
0.74; P < .0001).

 AVAILABLE AT TARGETEDONC.COM/LINK/1694

OLAPARIB (LYNPARZA)  |   MARCH 11, 2022

The FDA has approved the use of olaparib (Lynparza) as adjuvant 
treatment for patients with BRCA-mutated, HER2-negative, high-risk, 
early-stage breast cancer who were previously treated with chemo-
therapy before or after surgery, according to an FDA news release.

The basis of the approval included results from the OlympiA 
trial (NCT02032823). Results showed signifi cantly longer invasive 
disease-free survival (iDFS), with a 3-year iDFS rate of 85.9% in the 
olaparib group compared with 77.1% in the placebo group, achieving 
a 42% reduction in the risk of invasive breast cancer recurrences, 
second cancers, or death (HR, 0.58; 99.5% CI, 0.41-0.82; P < .001).

The study observed 1836 patients, with a median follow-up 
of 2.5 years, to determine effi  cacy of the treatment and found a 
3-year DFS rate of 87.5% in the olaparib group vs 80.4% in the placebo 
group (HR, 0.57; 99.5% CI, 0.39 to 0.83; P < .001). Although the 

olaparib arm had fewer deaths compared with the placebo arm, the 
diff erence was not signifi cant (HR, 0.68; 99% CI, 0.44-1.05; P = .02).

In the trial, investigators evaluated safety in 911 patients from the 
olaparib arm and 904 in the placebo arm, with adverse events (AEs) 
occurring in a minimum of 10% of patients in each arm. The most com-
mon AEs in the treatment arm were nausea (56.9%), fatigue (40.1%), 
and anemia (23.5%), and in the placebo arm, the most common AEs 
were nausea (23.3%), fatigue (27.1%), and headache (16.8%). 

Grade 3 or higher AEs occurred in more than 1% of the olaparib 
arm, including anemia (8.7%), decreased neutrophil count (4.8%), and 
decreased white-cell count (3.0%). Serious AEs occurred in approxi-
mately 8% in both groups, with 1 death due to a related cardiac AE.  

 AVAILABLE AT TARGETEDONC.COM/LINK/1695
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SINTILIMAB (TYVYT)  |   MARCH 24, 2022

The FDA has issued a complete response letter to Eli Lilly and 
Company regarding the biologics license application (BLA) for 
sintilimab injection (Tyvyt) in combination with pemetrexed 
and platinum chemotherapy as frontline treatment for patients 
with nonsquamous non–small cell lung cancer (NSCLC), accord-
ing to an announcement by the company.

In the letter, the FDA informed the company that the applica-
tion has been fully reviewed but cannot be approved as is. This let-
ter follows a 14-to-1 vote by the FDA’s Oncologic Drugs Advisory
Committee (ODAC) in favor of the FDA requiring more research 
to support an approval of sintilimab with pemetrexed and plati-
num-based chemotherapy for this indication. The FDA suggested
in the letter that the company conduct a multiregional clinical 
trial evaluating standard-of-care therapy for fi rst-line metastatic 
NSCLC compared with sintilimab with chemotherapy following a 
non-inferiority design with an overall survival (OS) end point.

The BLA for the sintilimab combination was supported by 
results from the randomized, double-blind, phase 2 ORIENT-11 
clinical trial (NCT03607539). The study assessed treatment 
with pemetrexed plus platinum-based chemotherapy with or 
without sintilimab as frontline treatment of advanced or met-
astatic nonsquamous NSCLC. In the study’s experimental arm, 
sintilimab doses of 100 mg or 200 mg every 3 weeks were ad-
ministered in combination with pemetrexed 500 mg/m2 every 
3 weeks and platinum chemotherapy every 3 weeks. The com-
parator arm of the study consisted of pemetrexed plus platinum 
chemotherapy and placebo.

A total of 397 patients with advanced or metastatic nonsqua-
mous NSCLC were randomized 1:1 and evaluated for the primary 

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

Sintilimab with pemetrexed and platinum-based chemother-
apy showed a median PFS of 8.9 months (95% CI, 7.1-11.3) 
compared with 5.0 months (95% CI, 4.8-6.2) with placebo (HR, 
0.482; 95% CI, 0.362-0.643; P < .00001). The PFS benefi ts were 
consistently favorable across the subgroups evaluated, which 
comprised patients with high or low PD-L1 expression.

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

Although the study showed positive results for the primary 
end point, the agency and members of the ODAC expressed that 
the end point was not appropriate to support an FDA approval 
and the population of the ORIENT-11 trial was not refl ective of 
the US patient population.

Further, multiple ODAC members expressed that there was 
no pressing need to approve another drug for this indication 
when the combination of pembrolizumab (Keytruda) and chemo-
therapy was already granted FDA approval for the treatment of 
this patient population.

 AVAILABLE AT TARGETEDONC.COM/LINK/1696

IVOSIDENIB (TIBSOVO)  |   MARCH 7, 2022

The FDA has accepted and granted priority review to a supple-
mental new drug application (sNDA) for ivosidenib tablets 
(Tibsovo) as a potential treatment for patients with previously 
untreated IDH1-mutated acute myeloid leukemia (AML), accord-
ing to an announcement by Servier.

Results supporting the sNDA come from the phase 3, mul-
ticenter, double-blind, randomized, placebo-controlled AGILE 
study (NCT03173248) of ivosidenib plus azacitidine (Vidaza) vs 
placebo in combination with azacitidine in patients with previ-
ously untreated AML with an IDH1 mutation.

In the AGILE study, ivosidenib plus azacitidine demonstrated
a statistically signifi cant improvement in event-free survival 
(EFS) compared with the placebo control arm (HR, 0.33; 95% CI, 
0.16-0.69; 1-sided P = .0011), the primary end point of the study. 
There was also a statistically signifi cant improvement in overall 
survival (OS), a secondary end point, with ivosidenib/azacitidine 
compared with placebo and azacitidine (HR, 0.44; 95% CI, 0.27-
0.73; 1-sided P = .0005). The median OS was 24.0 months vs 
7.9 months, respectively.

In addition to EFS and OS, secondary end points in ongoing 
analyses in AGILE include complete response (CR) rate, CR with 
partial hematologic recovery (CRh) rate, overall response rate 
(ORR), duration of response, time to response, percentage of 
patients with abnormal performance status, percentage of 
patients with abnormalities in 12-lead electrocardiograms, per-
centage of patients with abnormalities in echocardiogram or 
multi-gated acquisition for left ventricular ejection fraction, the 
number of patients with laboratory abnormalities, and the percent-
age of patients with AEs, severe AEs, and AEs of special interest.

Clinical response in the study favored the ivosidenib com-
bination. The CR rate observed with ivosidenib/azacitidine was 
47.2% (95% CI, 35.3%-59.3%) compared with 14.9% (95% CI, 
7.7%-25.0%) with placebo/azacitidine (P < .0001), with a median 

time to response of 4.3 months vs 3.8 months, respectively. The 
CRh observed with the ivosidenib combination was 52.8% (95% 
CI, 40.7%-64.7%) compared with 17.6% (95% CI, 9.7%-28.2%) with 
placebo plus azacytidine (P < .0001).

At 24 weeks, the CR rate in the ivosidenib plus azacitidine arm 
compared with that in the placebo/azacitidine arm was 37.5% vs 
10.8%, respectively. The ORR observed with the experimental com-
bination was 62.5% (95% CI, 50.3%-73.6%) compared with 18.9% 
(95% CI, 10.7%, 29.7%) with placebo plus azacitidine (P < .0001).

In terms of safety, the most common adverse events (AEs) in 
the ivosidenib group vs the placebo group were nausea (42.3% vs 
38.4%, respectively), vomiting (40.8% vs 26.0%), diarrhea (35.2% vs 
35.6%), pyrexia (33.8% vs 39.7%), anemia (31.0% vs 28.8%), febrile 
neutropenia (28.2% vs 34.2%), thrombocytopenia (28.2% vs 20.5%), 
constipation (26.8% vs 52.1%), and pneumonia (23.9% vs 31.5%).

Grade 3 or higher AEs occurred in 93.0% of patients who 
received ivosidenib plus azacitidine compared with 94.5% of 
those treated with placebo plus azacitidine. The most common 
grade 3 or higher AEs in the ivosidenib arm vs the placebo arm 
were febrile neutropenia (28.2% vs 34.2%, respectively), anemia 
(25.4% vs 26.0%), thrombocytopenia (23.9% vs 20.5%), and pneu-
monia (22.5% vs 28.8%).

The AGILE study randomized 146 patients who had a median
age of 75.5 years (range, 70.0-80.0). There were 72 patients in 
the ivosidenib/azacitidine arm and 74 in the control arm. The 
experimental population was made of up 54 patients with de novo 
AML compared with 18 with secondary AML. Further, 16 patients 
receiving ivosidenib plus azacitidine had poor risk genetics com-
pared with 20 patients in the placebo plus azacitidine arm.

The study is ongoing but is no longer recruiting patients with 
previously untreated AML and IDH1 mutations.

 AVAILABLE AT TARGETEDONC.COM/LINK/1697
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“Probably the most remarkable advance in CLL in the last ten years has been the improvement in overall 
survival that we’ve seen in patients with the availability of these new drugs that are better tolerated and 
more effective than chemotherapy options,” says William Wierda, MD, PhD of The University of Texas MD 
Anderson Cancer Center.
Join us as we look back at the pre-targeted agents era and then hear how novel agents progressed to 
become frontline therapies in CLL. 
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PEDMARK  |   MARCH 25, 2022

A new drug application (NDA) seeking FDA approval for Ped-
mark, a formulation of sodium thiosulfate (STS) for the preven-
tion of platinum-induced ototoxicity in pediatric patients aged 
1 month to 18 years with localized, non-metastatic, solid tumors 
has been resubmitted, according to an announcement by Fennec 
Pharmaceuticals, Inc.

The refi ling follows a complete response letter to the com-
pany from the FDA noting defi ciencies noticed during the preap-
proval inspection of the manufacturing facility resulting in a Form 
483, but no safety or effi  cacy issues were noted. The company 
requested a Type A meeting with the FDA to better understand 
the next steps required to resubmit the application.

Supporting the NDA are data from the 2 phase 3 clinical tri-
als: ACCL0431 (NCT00716976) and SIOPEL 6 (NCT00652132).

The fi rst study, ACCL0431, was a randomized, open-label trial
that included 125 patients with various newly diagnosed solid 
tumors. The primary end point of the study was the incidence of 
hearing loss 4 weeks after the fi nal dose of cisplatin.

Of the 125 patients, 104 were evaluable for the primary end 
point. Fourteen patients (28.6%; 95% CI, 16.6%-43.4%) had hearing 
loss after treatment with cisplatin in the sodium thiosulfate arm, 
compared with 31 patients (56.4%; 95% CI, 42.3%-69.7%) in the 
control arm (P = .00022). Further, patients who received sodium
thiosulfate rather than observation were overall less likely to 
have hearing loss following cisplatin (odds ratio [OR], 0.31; 95% 
CI, 0.13-0.73; P = .0036).

At the 1-year mark, 67 of 104 patients were evaluable to be 
assessed during a post hoc analysis. Results showed that 28% of 
patients had hearing loss in the sodium thiosulfate group vs 54% 
in the control group (P = .0015).

In terms of safety, toxicities were not diff erent between the 
2 study arms. Hematologic toxicity occurred in 77% of partici-
pant cycles in the sodium thiosulfate arm compared with 77% in 
the control arm (P = .95). The most common grade 3/4 hemato-
logical adverse event (AE) observed in the experimental arm vs 

the control arm was neutropenia (66% vs 65%, respectively). The 
most common non-hematological AE was hypokalemia, which 
was reported in 17% of patients who received sodium thiosulfate 
vs 12% of those who received observation alone.

The second study, SIOPEL 6, was a multicenter, open-label, 
randomized phase 3 trial that evaluated the effi  cacy of cispla-
tin plus sodium thiosulfate compared with cisplatin alone in 
109 children. The study assessed the primary end point of abso-
lute hearing loss threshold. The secondary end points included 
response to preoperative chemotherapy, complete resection, 
complete remission, event-free survival (EFS), overall survival 
(OS), safety, long-term renal clearance or glomerular fi ltration 
rate, and the feasibility of central audiologic review.

Cisplatin was dosed at 80 mg/m2 of the body surface area and 
administered over a 6-hour period in SIOPEL 6. STS was dosed at 
20 g/m2 and administered intravenously over a 15-minute period 
6 hours following the discontinuation of cisplatin treatment.

Grade 1 or higher hearing loss occurred in 33% of patients 
in the cisplatin plus STS group compared with 63% in the cispla-
tin-only group. This fi nding was indicative of a 48% lower risk of 
developing hearing loss in the cisplatin plus STS arm (relative 
risk, 0.52; 95% CI, 0.33-0.81; P = .002).

At a median follow-up of 52 months, the 3-year OS rate was 
98% (95% CI, 88%-100%) in the cisplatin plus STS arm compared 
with 92% (95% CI, 81%-97%) in the control arm. The 3-year EFS 
rate in the cisplatin plus STS arm was 82% (95% CI, 69%-90%) vs 
79% (95% CI, 65%-88%) with the control.

Safety results showed that 57 patients who received cispla-
tin plus sodium thiosulfate and 52 who received cisplatin alone 
experienced AEs. The most common were grade 3 infections, 
occurring in 31% of the chemotherapy arm vs 23% of the cisplatin 
plus sodium thiosulfate arm, and grade 3 febrile neutropenia, 
which occurred in 19% vs 14%, respectively.

 AVAILABLE AT TARGETEDONC.COM/LINK/1698

DAROLUTAMIDE (NUBEQA)  |   MARCH 9, 2022

A supplemental new drug application (sNDA) has been submit-
ted to the FDA for darolutamide (Nubeqa) in combination with 
docetaxel as a potential treatment option for patients with meta-
static hormone-sensitive prostate cancer (mHSPC), according to 
a news release from Bayer.

The sNDA submission is backed by positive data from the 
phase 3 ARASENS trial (NCT02799602) in which darolutamide 
plus docetaxel achieved a 32.5% reduction in the risk of death, 
which was a statistically signifi cant improvement in overall sur-
vival (OS) vs androgen deprivation therapy (ADT) and docetaxel 
in patients with mHSPC.

The study included 1306 patients who were randomized 1:1 
to receive darolutamide 600 mg twice daily with food in combi-
nation with standard ADT and docetaxel or standard ADR with 
docetaxel and placebo.

The primary end point of the study is OS and the secondary 
end points include time to castration-resistant prostate cancer, 
time to initiation of subsequent antineoplastic therapy, symp-
tomatic skeletal event-free survival (EFS), time to fi rst symptom-
atic skeletal event, time to initiation of opioid use, time to pain 
progression, time to worsening of physical symptoms of disease, 
and the number of patients with adverse events (AEs).

Results show that the median OS was not evaluable (NE) in 
the darolutamide arm compared with 48.9 months (95% CI, 44.4-
NE) in the ADT arm (HR, 0.68l 95% CI, 0.57-0.80; P < .001). The 

OS benefi t was observed despite many patients having received 
subsequent life-prolonging systemic therapies.

At 4 years, the OS rate with darolutamide was 62.7% (95% 
CI, 58.7%-66.7%) compared with 50.4% (95% CI, 46.3%-54.6%) 
in the control arm. OS was also favorable across most of the 
subgroups analyzed.

In terms of the secondary study end points, time to cas-
tration-resistant prostate cancer was signifi cantly longer with 
darolutamide treatment compared with the control (HR, 0.36; 
95% CI, 0.30-0.42; P < .001). Symptomatic skeletal EFS was also 
extended with darolutamide and docetaxel vs ADT, docetaxel, 
and placebo (HR, 0.79; 95% CI, 0.66-0.95; P = .01), as was 
the time to a fi rst symptomatic skeletal event (HR, 0.71; 95% 
CI, 0.54-0.94; P = .02), and the time to initiation of subsequent 
antineoplastic therapy (HR, 0.39; 95% CI, 0.33-0.46; P < .001).

Grade 3 or 4 AEs were seen in 66.1% of the darolutamide 
arm compared with 63.5% of the control arm. The most common 
grade 3/4 AE in the darolutamide arm vs the control arm was 
neutropenia (33.7% vs 34.2%, respectively). Serious AEs were 
observed in 44.8% of patients who were treated with darolut-
amide compared with 42.3% of those in the comparator arm.

ARASENS is ongoing but has completed patient enrollment.

 AVAILABLE AT TARGETEDONC.COM/LINK/1699
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CANCER DEATHS ARE expected to 
increase over the next decade due 
to screening defi cits caused by the 

COVID-19 pandemic, according to results of 
new research. In reaction to the results, cancer 
programs initiated 814 quality improvement 
projects to address barriers to screening and 
are assessing the effects of those interventions.

Across the US, 748 accredited cancer pro-
grams were enrolled and reported monthly 
decreases in screenings  for colorectal 
(80.6%), cervical (69%), breast (55.3%), and 
lung (44.6%) cancers, according to results of 
the study initiated by the American College 
of Surgeons Cancer Programs and the Amer-
ican Cancer Society.

The study results were published in Can-
cer.1  If all participating facilities reach their 
goals, expect to see significant increases in 
monthly breast cancer screenings, along 
with cervical, breast, and lung (FIGURE1).

“From the perspective of people’s 
health, we are hopeful that this collabo-
rative effort between the [organizations] 
may have saved many patients from 
unnecessary suffering and death from 
cancer,” study coauthor Heidi Nelson, MD, 
FACS, said in a news release.2

“From the perspective of what this means 
about our programs, we now know that we 

can turn to our accredited programs in times 
of crisis to help address large-scale cancer 
problems,” said Nelson, who is medical direc-
tor of cancer programs at the American Col-
lege of Surgeons. “Knowing how enthusiastic 
these accredited programs are for working 
collaboratively on national level problems, 
we expect to release 1 or 2 quality improve-
ment projects each year going forward.”

The investigators said the study was timely 
because the American Cancer Society’s National 
Consortium for Cancer Screening and Care 
recently announced 9 consensus recommenda-
tions to accelerate recovery from the pandemic 
and improve the nation’s ability to provide 
quality cancer screening and care.3 TT

For more information, visit https://bit.ly/3LG4ozF.
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for injection, for intravenous use
A new treatment in relapsed or refractory 
DLBCL after 2 lines of systemic therapy

ZYNLONTA is a trademark of ADC Therapeutics SA.  
US-Comm-LTX-00003  August 2021  
© 2021 ADC Therapeutics SA. All rights reserved. 

Visit zynlontahcp.com to learn about: 

Prescribing Information  
Dosing and administration
Resources for healthcare professionals 
Access and support for patients 

  NOW  
APPROVED

Cutaneous Reactions (continued)
Monitor patients for new or worsening cutaneous reactions, including photosensitivity reactions. Withhold ZYNLONTA for 
severe (Grade 3) cutaneous reactions until resolution. Advise patients to minimize or avoid exposure to direct natural or 
artificial sunlight including exposure through glass windows. Instruct patients to protect skin from exposure to sunlight by 
wearing sun-protective clothing and/or the use of sunscreen products. If a skin reaction or rash develops, dermatologic 
consultation should be considered.
Embryo-Fetal Toxicity
Based on its mechanism of action, ZYNLONTA can cause embryo-fetal harm when administered to a pregnant woman 
because it contains a genotoxic compound (SG3199) and affects actively dividing cells. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with ZYNLONTA and for 9 months after the last dose. Advise male patients with female 
partners of reproductive potential to use effective contraception during treatment with ZYNLONTA and for 6 months after 
the last dose. 
ADVERSE REACTIONS
In a pooled safety population of 215 patients (Phase 1 and LOTIS-2), the most common (>20%) adverse reactions, 
including laboratory abnormalities, were thrombocytopenia, increased gamma-glutamyltransferase, neutropenia, anemia, 
hyperglycemia, transaminase elevation, fatigue, hypoalbuminemia, rash, edema, nausea, and musculoskeletal pain.
In LOTIS-2, serious adverse reactions occurred in 28% of patients receiving ZYNLONTA. The most common serious adverse 
reactions that occurred in ≥2% receiving ZYNLONTA were febrile neutropenia, pneumonia, edema, pleural effusion, and 
sepsis. Fatal adverse reactions occurred in 1%, due to infection.
Permanent treatment discontinuation due to an adverse reaction of ZYNLONTA occurred in 19% of patients. Adverse reactions 
resulting in permanent discontinuation of ZYNLONTA in ≥2% were gamma-glutamyltransferase increased, edema, and effusion.
Dose reductions due to an adverse reaction of ZYNLONTA occurred in 8% of patients. Adverse reactions resulting in dose 
reduction of ZYNLONTA in ≥4% was gamma-glutamyltransferase increased.
Dosage interruptions due to an adverse reaction occurred in 49% of patients receiving ZYNLONTA. Adverse reactions leading 
to interruption of ZYNLONTA in ≥5% were gamma-glutamyltransferase increased, neutropenia, thrombocytopenia, and edema. 
You may report side effects to the FDA at (800) FDA-1088 or www.fda.gov/medwatch. 
You may also report side effects to ADC Therapeutics at 1-855-690-0340.

Please see Brief Summary of the full Prescribing Information on adjacent pages.

INDICATION AND USAGE  
ZYNLONTA is indicated for the treatment of adult patients with relapsed or refractory large B-cell lymphoma after two or 
more lines of systemic therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising 
from low-grade lymphoma, and high-grade B-cell lymphoma.
This indication is approved under accelerated approval based on overall response rate. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Effusion and Edema 
Serious effusion and edema occurred in patients treated with ZYNLONTA. Grade 3 edema occurred in 3% (primarily peripheral 
edema or ascites) and Grade 3 pleural effusion occurred in 3% and Grade 3 or 4 pericardial effusion occurred in 1%.
Monitor patients for new or worsening edema or effusions. Withhold ZYNLONTA for Grade 2 or greater edema or effusion 
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Table 1: Adverse Reactions (≥10%) in Patients with Relapsed 
or Refractory DLBCL who received ZYNLONTA in LOTIS-2

Adverse Reaction
ZYNLONTA 
(N=145)

All Grades (%) Grades 3 or 4 (%)
General Disorders and Administration Site Conditions

Fatigueb 38 1a

Edemac 28 3a

Skin and Subcutaneous Tissue Disorders

Rashd 30 2a

Pruritus 12 0

Photosensitivity reaction 10 2a

Gastrointestinal Disorders

Nausea 23 0

Diarrhea 17 2a

Abdominal paine 14 3

Vomiting 13 0

Constipation 12 0

Musculoskeletal and Connective Tissue Disorders

Musculoskeletal painf 23 1a

Metabolism and Nutrition Disorders

Decreased appetite 15 0

Respiratory Disorders

Dyspneag 13 1a

Pleural effusion 10 2a

Infection

Upper respiratory tract infectionh 10 <1a

Table 2: Select Laboratory Abnormalities (≥10%) That Worsened from 
Baseline in Patients with Relapsed or Refractory DLBCL Who Received 
ZYNLONTA in LOTIS-2

Laboratory 
Abnormality

ZYNLONTAa

All Grades (%) Grade 3 or 4 (%)
Hematologic
Platelets decreased 58 17

Neutrophils decreased 52 30

Hemoglobin decreased 51 10b

Chemistry
GGT increased 57 21

Glucose increased 48 8

AST increased 41 <1b

Albumin decreased 37 <1b

ALT increased 34 3

TM
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PERIODS OF CRISIS often underscore 
the best and worst in individuals, soci-
ety, and institutions. The COVID-19 

pandemic is no exception, and it has highlight-
ed the marvels of rapid technologic advances 
while spotlighting the social issues that have 
been evident for decades but ignored and poor-
ly addressed in many cases. Health care deliv-
ery in the United States has been fractured and 
is not immune to larger social issues, including 
disparities, inequality, and bias. 

Social determinants of health (SDOH) are the 
factors encompassing our past, present, and 
future lives. The World Health Organization 
defi nes SDOH as the “conditions [into] which 
people are born, [and] grow, live, work, and 
age [in]” and “the fundamental drivers of these 
conditions.”1 SDOH, including lower socioeco-
nomic zip codes and areas of deprivation, are 
linked to cancer outcomes such as lower cancer 
screening rates, later stage at diagnosis, higher 
rehospitalization rates, and higher mortality.2-6

A large SWOG Cancer Research Network 
cohort analysis of pooled data demonstrated 
that only patients with private insurance had 
an overall survival and a progression-free 
survival benefi t from experimental therapies 
compared with those with Medicaid or no 
insurance.7 This calls into question the link of 
insurance status as a surrogate for other SDOH 
such as overall socioeconomic status. As the 
cost of cancer treatment rises, the impact of 
SDOH may become even more relevant.8

Clinical trials are the cornerstone to 
advancing cancer care but only approximately 
8% of patients participate in a clinical trial. 
Despite innumerable efforts to improve 
accrual in cancer clinical trials, low patient 
participation has persisted, especially among 
important subgroups including Black and 
American Indian/Alaska Native populations 
and those who are 70 years or older.9 The 
FDA’s recently reported results from a 5-year 
plan to improve diversity in and transparency 
of clinical trials for newly approved drugs, 
including oncology drugs, did not increase 
the participation of Black individuals in 
trials.10 Financial barriers to clinical trial 
participation, including insurance coverage 
and logistical or transportation concerns, 
have been cited as contributing elements to 
the lack of diversity in clinical trials.11

Most patients with cancer are treated in a 
community setting and in a recent survey, 
165 medical oncologists at Cardinal Health 
Oncology Provider Extended Network reported 
viewpoints on SDOH that are intended to 
inform potential solutions to offset the 
negative impact on such patients.12 The 
overwhelming majority of oncologists rec-
ognized that SDOH affected the likelihood of 
patients receiving optimal health outcomes, 
including fi nancial security (83%), access to 
transportation (58%), patient health literacy 
(53%), social isolation (43%), housing security 
(18%), addiction (12%), and food security (7%). 
Physicians also stated that assistance pro-
grams addressing the cost of medicine and 
transportation to a medical facility would be 
of great help to their patients. Despite this 
recognition, the respondents acknowledged 
there was insuffi cient time to address these 
important SDOH and were constrained by 
the lack of accessibility of assistance pro-
grams. In addition, oncologists believed that 
patients’ social needs should be addressed 
by a composite of organizations including 
government, hospitals and cancer centers, 
nonprofi t groups, insurance payers, and 
pharmaceutical manufacturers.

Recognizing and addressing patient values 
and perspectives, experiences, and needs are 
essential components of any comprehensive 
cancer care program. Implementation of 
available supportive care services remains a 
signifi cant challenge for many cancer centers. 
Innovative strategies are needed to identify 
and subsequently intervene for patients who 
are at risk of poor outcomes. One example of a 
potential assistance tool is available through 
the Epic electronic health record (EHR), 
which has created SDOH domains that focus 
on transportation needs, fi nancial resource 
strain, tobacco use, stress, intimate partner 
violence, housing stability, alcohol use, food 
instability, physical activity, social connec-
tions, and depression. These domains not only 
enhance the recognition of factors indicative 
of SDOH and encourage patient identifi cation 
of these areas of concern but also provide a 
vehicle for automatic referral to supportive 
care services. In addition, with the increasing 
necessity to incorporate SDOH in clinical trial 
design, having a mechanism to routinely col-
lect discrete SDOH data in an accessible and 
useable format will enhance the ability to sys-
tematically report these data for clinical trials 
and other databases for outcome analyses. 

Social Determinants of Health Should Be 
an Integral Component of Cancer Clinical Trials 
B y  A l  B .  B e n s o n  I I I ,  M D ,  R o b e r t  H .  L u r i e  C o m p r e h e n s i v e  C a n c e r  C e n t e r 
o f  N o r t h w e s t e r n  U n i v e r s i t y ,  C h i c a g o ,  I l l 
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Improving equity has been identifi ed as 
a priority for several high-impact organi-
zations nationally. The American Cancer 
Society, in their 2020 blueprint for practice, 
research, and policy, provided a construct 
to eliminate cancer-related disparities with 
recommendations that address structural 
inequities, institutional environments, 
living environments, risk factors, and the 
spectrum of cancer comorbidities and mor-
tality.6 The American Medical Association 
has approved a 2020 policy that replaces race 
with genetic ancestry or zip code to capture 
the contribution of biologic differences and 
neighborhood deprivation on health dispar-
ities traditionally attributed to race.13,14 In 
2017, the American Society of Clinical Oncol-
ogy (ASCO) Health Disparities Committee 
outlined recommendations to address fi nan-
cial barriers to cancer clinical trials partic-
ipation. Their recommendations include the 
following: (1) Medicaid coverage of routine 
care costs of clinical trials; (2) provision of 
patient out-of-pocket costs and mechanisms 
to support patient fi nancial and health lit-
eracy; (3) the offer of fi nancial navigation 
and counseling to patients by research sites; 
(4) minimization of incremental costs by 
design trials; and (5) removal of impediments 
to ethically appropriate fi nancial compensa-
tion for trial-related out-of-pocket costs.15

Most recently, programs have evolved to 
promote cancer research in local communi-
ties with an emphasis on equity. Examples 
include the Association of Community Can-
cer Centers (ACCC) Community Oncology 
Research Institute16 and the ASCO-ACCC 
Initiative to Increase Racial and Ethnic 
Diversity in Clinical Trials (www.asco.org). 
There is heightened awareness that innu-
merable past approaches to increase clinical 
trial participation have produced no signif-
icant boost in the percentage of individuals 
enrolled, resulting in delayed advancements 
in prevention, screening, diagnostics, and 
treatment. The relative paucity of diversity 
in most trials confounds a trial’s key fi nd-
ings and limits the interpretation of results 
to broader populations. The hope is that by 
integrating SDOH as a component of rou-
tine comprehensive cancer care delivery, 
patients will receive the services they need 
and deserve and some barriers to clinical 
trial participation will be removed for our 
most vulnerable patients. TT
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Immunotherapy Hits Its Stride 
in Esophageal and GEJ Cancers

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

I
MMUNOTHERAPY HAS GARNERED 
signifi cant interest as treatment for esoph-
ageal/gastroesophageal junction (GEJ) can-
cers in recent years, and 2021 saw several 
approvals that are changing the treatment 

landscape for this disease. 

Background
Esophageal squamous cell carcinoma (SCC) and 
esophageal adenocarcinoma are the 2 predominant 
histological subtypes of esophageal cancer, each 
with a distinct molecular pattern and individual 
risk factors.1,2 Most esophageal adenocarcino-
mas are located in the lower esophagus or at the 
gastroesophageal junction (GEJ), whereas SCC 
is more often found in the mid thoracic to upper 
thoracic esophagus.2 Despite increased recognition 
of differences in epidemiology, localization, and 
molecular patterns, esophageal cancer has often 
been treated similarly, regardless of histological 
subtype, because of a lack of treatment options 
and 5-year survival rates of approximately 5% for 
patients in advanced stages.1,2 Following the results 
of the CROSS and FLOT trials, a shift has occurred 
over the past decade for operable tumors, favoring 
neoadjuvant chemoradiotherapy for SCC and adju-
vant chemotherapy for adenocarcinoma. However, 
30% of patients still experience recurrence within 
12 months of surgery, suggesting the unmet need 
for the patient population.1

Ronan J. Kelly, MD, MBA, director of oncology 
at the Charles A. Sammons Cancer Center at Bay-
lor University Medical Center and chief of oncol-
ogy of the North Texas Division of Baylor Scott & 
White Health in Dallas, discussed advances in 
immunotherapy in esophageal/GEJ cancers in an 
interview with Targeted Therapies in Oncology™ 
and commented on the historical approach in the 
surgical and nonsurgical setting. “In the operable 
setting, there’s been a divide between how patients 
are treated in the United States vs some countries 
in Europe. For operable patients in stage II to III, 

[clinicians in] the [United States] prefer to give 
chemoradiation before surgery, whereas in some 
European countries, they prefer to give chemother-
apy alone. In the metastatic setting, the only real 
treatment strategy has been chemotherapy until 
the [past] few years. We have been unable to break 
through the 12-month median overall survival bar-
rier, which has hindered us for decades.”

Immunotherapy has been proven effective for 
head and neck and lung cancers, leading to interest 
across various neoplasias, including esophageal/
GEJ cancer.2 The 2 key immunotherapies to have 
achieved success in esophageal/GEJ cancer are 
the PD-1 monoclonal antibodies, pembrolizumab 
(Keytruda) and nivolumab (Opdivo).1-3 Pembroli-
zumab fi rst received approval from the FDA in 
the esophageal/GEJ space in esophagogastric 
adenocarcinoma in 2017, based on the phase 1b 
KEYNOTE-012 (NCT01848834) and phase 2 KEY-
NOTE-590 (NCT03189719) trials.3 Results from the 
phase 2 KEYNOTE-180 (NCT02559687) and phase 3 
KEYNOTE-181 (NCT02564263) trials led to FDA 
approval in the second-line setting for esophageal 
SCC in 2019.4 Nivolumab was fi rst approved as 
second-line therapy for patients with unresectable 
advanced, recurrent, or metastatic esophageal SCC 
based on results from the ATTRACTION-3 trial 
(NCT02569242) in 2020.2,5

“The biggest advance has come in the immuno-
therapy space, and the [past] 18 to 24 months have 
been transformative in the esophagogastric cancer 
setting,” Kelly said. Here, we highlight key trial 
results and approvals over recent years and evalu-
ate ongoing trials with future potential, according 
to disease histology.

Squamous Cell Carcinoma 
and Adenocarcinoma
Pembrolizumab Plus Chemotherapy as First-Line 
Therapy for Advanced Esophageal/GEJ Cancer
Results from the placebo-controlled, double-blind, 
phase 3 KEYNOTE-590 trial led to the FDA approval

Ronan J. Kelly, MD, MBA
Director of Oncology 
Charles A. Sammons Cancer Center 
Baylor University Medical Center
Chief of Oncology 
North Texas Division 
Baylor Scott & White Health 
W.W. Caruth Jr. Endowed Chair in  
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Baylor University Medical Center
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Over recent months, approvals and advancements in immunotherapy for 
esophageal and gastroesophageal cancers have extended survival outcomes 

for these patients beyond the 12 months frequently seen in the past.

of pembrolizumab with platinum- and fl uoropy-
rimidine-based chemotherapy for patients with 
metastatic or locally advanced esophageal or GEJ 
carcinoma who are not candidates for surgical 
resection or defi nitive chemoradiation on March 
22, 2021.6 Signifi cant and clinically meaningful 
improvements in overall survival (OS), progres-
sion-free survival (PFS), and objective response 
rates (ORRs) were observed with pembrolizumab 
plus chemotherapy compared with placebo plus 
chemotherapy in patients with unresectable, locally
advanced or metastatic esophageal cancer or Siew-
ert type I GEJ cancer in the fi rst-line setting.7

A total of 749 patients were enrolled, with 
373 randomly assigned to pembrolizumab plus 
chemotherapy and 376 randomly assigned to 

placebo plus chemotherapy.7 At a median follow-up 
of 22.6 months, OS in patients with esophageal 
SCC and PD-L1 combined positive score (CPS) of 
10 or more was signifi cantly greater for patients 
receiving pembrolizumab, with a median of 
13.9 months vs 8.8 months for those receiving placebo
(HR, 0.57; 95% CI, 0.43-0.75; P < .0001). Median OS 
was also greater for all randomized patients receiv-
ing pembrolizumab vs placebo at 12.4 months vs 
9.8 months, respectively (HR, 0.73; 95% CI, 0.62-0.86; 
P < .0001). An OS advantage for pembrolizumab
over placebo was seen in terms of OS across sub-
groups (TABLE 17). 

Grade 3 or greater treatment-related adverse 
events (TRAEs) were observed in 72% (n = 266) 
of patients receiving pembrolizumab with 

Key clinical trials 
in esophagogastric 
cancers have made 
advancements 
across histologies, 
in both squamous 
cell carcinomas and 
adenocarciomas. 
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chemotherapy and 68% (n = 250) of patients 
receiving placebo with chemotherapy.7

Twenty-four percent of patients in the pem-
brolizumab and chemotherapy arm discon-
tinued because of AEs compared with 20% in 
the chemotherapy and placebo arm. 

KEYNOTE-590 was the fi rst trial to show 
signifi cant survival benefi t with the combi-
nation of immunotherapy plus chemotherapy 
in the fi rst-line setting for esophageal can-
cer.7 Pembrolizumab plus chemotherapy has 
the potential to become the new standard of 
therapy for these patient populations and has 
already been added as a preferred treatment 
option in the most recent National Compre-
hensive Cancer Network (NCCN) guidelines.8

Adjuvant Nivolumab for Locally Advanced 
Esophageal/GEJ Cancer
The FDA approved nivolumab on May 20, 
2021, for patients with completely resected 
esophageal or GEJ cancer with residual 
pathologic disease who have received 
neoadjuvant chemoradiotherapy, based 
on results from the placebo-controlled, 
double-blind, phase 3 CheckMate 577 trial 
(NCT02743494).9 Results from the study 
indicate a signifi cantly longer disease-free 
survival (DFS) with adjuvant nivolumab 
compared with placebo among patients with 
resected esophageal or GEJ cancer who had 
received neoadjuvant chemoradiotherapy.10

Updated results from CheckMate 577 with 
extended follow-up were recently presented 
at the European Society for Medical Oncol-
ogy (ESMO) Congress 2021.10 Patients with 
resected stage II or III esophageal or GEJ 

cancer and residual pathologic disease who 
received neoadjuvant chemoradiotherapy 
were randomized 2:1 to receive nivolumab
(n = 532) or placebo (n = 262). Patients receiv-
ing nivolumab achieved a median DFS of 
22.4 months (95% CI, 16.9-33.6) compared 
with 10.4 months (95% CI, 8.3-13.9) in those 
receiving placebo (HR for disease recurrence 
or death, 0.67; 95% CI, 0.55-0.81). Median 
distant metastasis–free survival was also 
signifi cantly greater for patients receiving 
nivolumab (29.4 months; 95% CI, 23.7-36.6) 
vs placebo (16.6 months; 95% CI, 11.4-24.9), 
with a hazard ratio of 0.71 (95% CI, 0.58-0.87). 
Hazard ratios for disease recurrence or death 
indicated an advantage for nivolumab across 
prespecifi ed subgroups, based on demo-
graphic and baseline disease characteristics. 

Grade 3 or higher TRAEs were observed in 
14% (74/532) of the nivolumab group and 6% 
(16/260) of the placebo group, with treatment 
discontinuation because of TRAEs occurring 
in 9% and 3% of patients, respectively.11

Overall, the safety profi le of nivolumab was 
consistent with previous studies.10,11

The primary end point of the study was 
originally OS, but because of enrollment 
issues and evidence supporting DFS as 
a surrogate for OS, there was a protocol 
shift.10 The study is ongoing and OS analy-
sis is planned. “We showed a doubling in 
the median DFS and found we can delay the 
onset of metastasis for over a year, which 
is a big advancement,” Kelly said. “This is 
the only recent positive trial in the operable 
space and is already listed as category 1 evi-
dence in the NCCN guidelines.”8

Adenocarcinoma
First-Line Nivolumab/
Chemotherapy for Gastric, GEJ and 
Esophageal Adenocarcinoma
Nivolumab with fl uoropyrimidine- and 
platinum-containing chemotherapy was 
approved by the FDA on April 16, 2021, for 
advanced metastatic gastric, GEJ, and esoph-
ageal adenocarcinoma, based on results 
from the open-label, randomized phase 3 
CheckMate 649 trial (NCT02872116).12

Nivolumab with chemotherapy produced 
signifi cantly improved OS and PFS in the 
fi rst-line setting for patients with advanced 
gastric, GEJ, or esophageal adenocarcinoma 
compared with chemotherapy alone.13

A total of 1581 patients were randomized 
regardless of PD-L1 expression to nivolumab 
plus chemotherapy (n = 789) or chemotherapy
alone (n = 792).13 Median OS for nivolumab 
plus chemotherapy was 14.4 months (95% CI, 
13.1-16.2) vs 11.1 months with chemotherapy 
alone (95% CI, 10.0-12.1) at a minimum fol-
low-up of 12 months for patients with PD-L1 
CPS of 5 or more. The addition of nivolumab 
resulted in a 29% reduction in the risk of 
death compared with chemotherapy alone 
(HR, 0.71; 98.4% CI, 0.59-0.86; P < .0001). 
Nivolumab plus chemotherapy also resulted 
in signifi cantly improved PFS for patients 
with PD-L1 CPS of 5 or more, with a median 
PFS of 7.7 months (95% CI, 7.0-9.2) compared 
with 6.0 months (95% CI, 5.5-6.9) for chemo-
therapy alone (HR, 0.68; 98% CI, 0.56-0.81; 
P < .0001). Patients with PD-L1 of 1 or more 
and all randomly assigned patients also 
saw signifi cant improvement in OS and 

TA B L E  1 . OV E R A L L  S U R V I VA L  BY  S U B G R O U P  I N  T H E  K E Y N OT E - 5 9 0  T R I A L 7

PATIENT POPULATION PEMBROLIZUMAB/
CHEMOTHERAPY (95% CI)

PLACEBO/CHEMOTHERAPY 
(95% CI) HR (95% CI) P VALUE

All randomized patients 12.4 months (10.5-14.0) 9.8 months (8.8-10.8) 0.73 (0.62-0.86) < .0001

Esophageal squamous cell carcinoma 12.6 months (10.2-14.3) 9.8 months (8.6-11.1) 0.72 (0.60-0.88) .0006

Esophageal squamous cell carcinoma plus PD-L1 CPS ≥ 10 13.9 months (11.1-17.7) 8.8 months (7.8-10.5) 0.57 (0.43-0.75) < .0001

PD-L1 CPS ≥ 10 13.5 months (11.1-15.6) 9.4 months (8.0-10.7) 0.62 (0.49-0.78) < .0001

PD-L1 CPS < 10 NA NA 0.86 (0.68-1.10) NA

Adenocarcinoma 11.6 months (9.7-15.2) 9.9 months (7.8-12.3) 0.74 (0.54-1.02) NA

Adenocarcinoma plus PD-L1 CPS < 10 12.7 months (8.1-16.1) 8.4 months (5.5-13.0) 0.66 (0.42-1.04) NA

CPS, combined positive score; NA, not available.
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“It’s been an amazing 18 to 24 months, and I’m not sure 
[whether] there’s been another tumor type to see this many 

approvals or trials in this short [of] a period.” 
–Ronan J. Kelly, MD, MBA

PFS. TRAEs of grade 3 or higher occurred 
in 59% (n = 462/782) of patients treated with 
nivolumab and 44% (n = 341/767) of patients 
on chemotherapy alone, and no new safety 
signals were identifi ed. 

Nivolumab became the fi rst PD-1 inhib-
itor to result in improved OS, PFS, and an 
acceptable safety profi le in combination 
with chemotherapy vs chemotherapy alone 
in patients with advanced gastric, GEJ, or 
esophageal adenocarcinoma in the fi rst-line 
setting.13 Results from another cohort in this 
study receiving nivolumab plus ipilimumab 
(Yervoy) vs chemotherapy alone remain 
blinded and will be reported at a later date. 
“CheckMate649 has been transformative,” 
Kelly said. “This has become the go-to regi-
men, and we were able to break through the 
12-month median overall survival barrier 
that’s been hindering us for so long.”

Trastuzumab Deruxtecan in HER2-
Positive Advanced GEJ
On January 15, 2021, the FDA approved 
the antibody-drug conjugate, fam-trastu-
zumab deruxtecan-nxki (Enhertu), for the 
treatment of adults with locally advanced 
or metastatic HER2-positve gastric or gas-
troesophageal adenocarcinoma, who had 
previously received a trastuzumab-based 
(Herceptin) regimen, based on results from 
the open-label, randomized, phase 2 DESTINY-
Gastric01 trial (NCT03329690).14 Results 
indicated patients with HER2-positive 

gastric adenocarcinoma receiving trastu-
zumab deruxtecan achieved signifi cant 
improvements in response and OS compared 
with standard-of-care chemotherapy.15

A total of 125 patients with HER2-positive 
locally advanced metastatic gastric or GEJ 
adenocarcinoma who had progressed on at 
least 2 prior regimens, including trastu-
zumab and a fl uoropyrimidine- or a plat-
inum-containing chemotherapy, received 
trastuzumab deruxtecan, and a total of 
62 patients received chemotherapy (n = 55, 
irinotecan; n = 7, paclitaxel).15 Median OS 
was 12.5 months (95% CI, 9.6-14.3) with 
trastuzumab deruxtecan compared with 
8.4 months (95% CI, 6.9-10.7) with chemo-
therapy (HR for death, 0.59; 95% CI, 0.39-
0.88; P = .01). Median PFS with trastuzumab 
deruxtecan was 5.6 months (95% CI, 4.3-6.9) 
vs 3.5 months (95% CI, 2.0-4.3) with che-
motherapy (HR for disease progression or 
death, 0.47; 95% CI, 0.31-0.71). Trastuzumab 
deruxtecan–related pneumonitis or intersti-
tial lung disease was observed in 12 patients 
(10%), with 3 patients experiencing grade 3 
or 4 disease. As of the published analysis, 
8 of the cases had resolved. 

DESTINY-Gastric01 was carried out with 
patients from Japan and South Korea, and 
the follow-up phase 2 DESTINY-Gastric02 
study (NCT04014075) was prepared for 
patients from Western countries.15,16 Primary
analysis fi ndings were presented at the 
ESMO Congress 2021.16 A total of 79 patients 

from the United States and European Union 
with unresectable or metastatic gastric or 
GEJ cancer and a median of 1 prior therapy 
were treated with trastuzumab deruxtecan. 
The confi rmed ORR by independent central 
review was 38% (n = 30/79; 95% CI, 27.3%-
49.6%) and the disease control rate was 
81.0% (95% CI, 70.6%-89.0%). Median PFS was 
5.5 months (95% CI, 4.2-7.3) and the median 
duration of response was 8.1 months (95% 
CI, 4.1–not evaluable). Drug-related inter-
stitial lung disease occurred in 6 patients, 
with 5 experiencing grade 1 to 2 disease and 
1 patient experiencing grade 5 disease. 

 “We tried for many years to discover how to 
properly target HER2, attempting numerous 
drugs previously approved in HER2-positive 
breast cancer, with no real success. We now 
have trastuzumab deruxtecan providing a tar-
geted delivery system as an antibody-drug con-
jugate and the fi rst big step forward in [patients 
with] gastric and GEJ [cancer] in over a decade. 
We showed that if you received chemotherapy 
plus trastuzumab in the fi rst-line setting, then 
you should receive trastuzumab deruxtecan in 
the second-line setting, because it appears more 
effective than any chemotherapy,” Kelly said.

Pembrolizumab in HER2-Positive 
Gastric/GEJ Cancer
Accelerated approval was granted to 
pembrolizumab in combination with 
trastuzumab and fl uoropyrimidine- and 

TA B L E  2 . S U R V I VA L  AC R O S S  T H E  C H E C K M AT E  6 4 8  T R I A L 2 0

SURVIVAL BY 
SUBGROUP

NIVOLUMAB PLUS 
CHEMOTHERAPY HR VS CHEMOTHERAPY NIVOLUMAB PLUS 

IPILIMUMAB HR VS CHEMOTHERAPY CHEMOTHERAPY 

OS in overall population 13.2 months 
(95% CI, 11.1-15.7)

0.74 (99.1% CI, 0.58-0.96)
P = .002

12.7 months 
(95% CI, 11.3-15.5)

0.78 (98.2% CI, 0.62-0.98)
P = .01

10.7 months 
(95% CI, 9.4-11.9)

OS in PD-L1 ≥ 1% group 15.4 months 
(95% CI, 11.9-19.5)

0.54 (99.5% CI, 0.37-0.80)
P = .001

13.7 months 
(95% CI, 11.2-17.0)

0.64 (98.6% CI, 0.46-0.90)
P = .001

9.1 months 
(95% CI, 7.7-10.0)

OS in PD-L1 < 1% group 12.0 months 
(95% CI, 9.9-15.5) 0.98 (95% CI, 0.76-1.28) 12.0 months (95% CI, 

10.1-16.0) 0.96 (95% CI, 0.74-1.25) 12.2 months 
(95% CI, 10.7-14.0)

PFS in overall population 5.8 months 
(95% CI, 5.6-7.0)

0.81 (98.5% CI, 0.64-1.04)
P = .004

2.9 months 
(95% CI, 2.7-4.2) 1.26 (95% CI, 1.04-1.52) 5.6 months 

(95% CI, 4.3-5.9)

PFS in PD-L1 ≥ 1% group 6.9 months 
(95% CI, 5.7-8.3)

0.65 (98.5% CI, 0.46-0.92)
P = .002

4.0 months 
(95% CI, 2.4-4.9)

1.02 (98.5% CI, 0.73-1.43)
P = .90

4.4 months 
(95% CI, 2.9-5.8)

PFS in PD-L1 < 1% group 5.6 months 
(95% CI, 4.4-6.9) 0.95 (95% CI, 0.73-1.24) 2.8 months 

(95% CI, 1.7-4.2) 1.45 (95% CI, 1.13-1.88) 5.8 months 
(95% CI, 5.4-7.0)

OS, overall survival; PFS, progression-free survival.
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A treatment designed for your 
cytopenic myelofibrosis patients.1

To learn more,  
visit VONJO.com

Please see Important Safety Information and Brief Summary on the following pages and 
full Prescribing Information at VONJO.com.

Indication
VONJOTM (pacritinib) is indicated for the treatment of adults with intermediate or high-risk primary or secondary (post-polycythemia vera [PPV] or 
post-essential thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below 50 × 109/L.

This indication is approved under accelerated approval based on spleen volume reduction. Continued approval for this indication may be contingent 
upon verification and description of clinical benefit in a confirmatory trial(s).

VONJO is available as 100 mg capsules, for oral use.

Important Safety Information 
CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 inhibitors or inducers as these medications can significantly alter exposure to 
pacritinib, which may increase the risk of adverse reactions or impair efficacy.

.

VONJO™ is a trademark of CTI BioPharma Corp. ©2022 CTI BioPharma Corp. All rights reserved. US-PAC-2100040 03/2022

Reference: 1. VONJO. Prescribing information. CTI BioPharma Corp.; 2022.

Important Safety Information (cont.)
WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) hemorrhages have 
occurred in VONJO-treated patients with platelet counts <50 x 109/L. Grade ≥3 bleeding 
events (defined as requiring transfusion or invasive intervention) occurred in 15% of patients 
treated with VONJO compared to 7% of patients treated with control arm. Due to hemorrhage, 
VONJO dose reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively. Avoid use of VONJO in patients with active bleeding and 
hold VONJO 7 days prior to any planned surgical or invasive procedures.
Assess platelet counts periodically, as clinically indicated. Manage hemorrhage using 
treatment interruption and medical intervention. In the case of severe bleeding, hold VONJO 
until hemorrhage resolves. When the bleeding has resolved, restart treatment at 50% of the 
last given dose. If the bleeding recurs, discontinue treatment with VONJO. In the event of 
life-threatening bleeding, discontinue VONJO.
Diarrhea: VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-treated 
patients was 2 weeks. The incidence of reported diarrhea decreased over time with 41% of 
patients reporting diarrhea in the first 8 weeks of treatment, 15% in Weeks 8-16, and 8% in 
Weeks 16-24. Diarrhea resulted in treatment interruption in 3% of VONJO-treated patients. 
None of the VONJO-treated patients reported diarrhea that resulted in treatment 
discontinuation. Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to none in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea with 
antidiarrheal medications, fluid replacement, and dose modification. Treat diarrhea with 
antidiarrheal medications promptly at the first onset of symptoms. Interrupt or reduce VONJO 
dose in patients with significant diarrhea despite optimal supportive care. In patients with 
Grade 3 or 4 diarrhea, hold VONJO until it resolves to Grade ≤1 or baseline, and restart VONJO 
at the last given dose. Intensify antidiarrheal regimen and provide fluid replacement. For 
recurrent diarrhea, hold VONJO until the diarrhea resolves to Grade ≤1 or baseline, and restart 
VONJO at 50% of the last given dose once the toxicity has resolved. Concomitant antidiarrheal 
treatment is required for patients restarting VONJO.
Thrombocytopenia: VONJO can cause thrombocytopenia. VONJO dosing was reduced due to 
worsening thrombocytopenia in 2% of patients with preexisting moderate to severe 
thrombocytopenia (platelet count <100 x 109/L). VONJO dosing was reduced due to worsening 
thrombocytopenia in 2% of patients with preexisting severe thrombocytopenia (platelet 
count <50 x 109/L). Monitor platelet count prior to VONJO treatment and as clinically indicated 
during treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the last given 
dose once the toxicity has resolved. If toxicity recurs, hold VONJO. Restart VONJO at 50% of  
the last given dose once the toxicity has resolved.
Prolonged QT Interval: VONJO can cause prolongation of the QTc interval. QTc prolongation 
of >500 msec was higher in VONJO-treated patients than in patients in the control arm  
(1.4% vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-treated 
patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were 
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of 
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with 
significant potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to 
and during VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte 
management. In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO. 
If QTc prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same 
dose. If time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (JAK) inhibitor has 
increased the risk of MACE, including cardiovascular death, myocardial infarction, and stroke 
(compared to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be informed about the symptoms of 
serious cardiovascular events and the steps to take if they occur.
Thrombosis: Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients with symptoms of thrombosis should be promptly evaluated and 
treated appropriately.
Secondary Malignancies: Another JAK inhibitor has increased the risk of lymphoma and 
other malignancies, excluding non-melanoma skin cancer (NMSC), (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients who are current or past smokers are at additional increased risk. 

Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients with a known malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who are 
current or past smokers.
Risk of Infection: Another JAK inhibitor has increased the risk of serious infections 
(compared to best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients treated with 
VONJO. Delay starting therapy with VONJO until active serious infections have resolved. 
Observe patients receiving VONJO for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to clinical guidelines.
DRUG INTERACTIONS
Effect of Other Drugs on VONJO: VONJO is predominantly metabolized by CYP3A4. 
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers are contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors or inducers.
Effect of VONJO on Other Drugs: VONJO is an inhibitor of CYP1A2, CYP3A4, P-glycoprotein 
(P-gp), breast cancer resistance protein (BCRP), and organic cation transporter 1 (OCT1) in 
vitro. Concomitant administration of VONJO with these substrates may increase their plasma 
concentrations. Avoid coadministration of VONJO with drugs that are sensitive substrates of 
CYP1A2, CYP3A4, P-gp, BCRP, or OCT1.
ADVERSE REACTIONS
Fatal adverse reactions occurred in 8% of patients receiving VONJO 200 mg twice daily and in 
9% of patients treated with best available therapy (BAT). The fatal adverse reactions among 
patients treated with VONJO 200 mg twice daily included events of disease progression (3%), 
and multiorgan failure, cerebral hemorrhage, meningorrhagia, and acute myeloid leukemia in 
<1% of patients each, respectively. 
Serious adverse reactions occurred in 47% of patients treated with VONJO 200 mg twice daily 
and in 31% of patients treated with BAT. The most frequent serious adverse reactions 
occurring in ≥3% patients receiving VONJO 200 mg twice daily were anemia (8%), 
thrombocytopenia (6%), pneumonia (6%), cardiac failure (4%), disease progression (3%), 
pyrexia (3%), and squamous cell carcinoma of skin (3%). 
Permanent discontinuation due to an adverse reaction occurred in 15% of patients receiving 
VONJO 200 mg twice daily compared to 12% of patients treated with BAT. The most frequent 
reasons for permanent discontinuation in ≥2% of patients receiving VONJO 200 mg twice 
daily included anemia (3%) and thrombocytopenia (2%).
The most common adverse reactions in ≥20% of patients (N=106) were diarrhea, 
thrombocytopenia, nausea, anemia, and peripheral edema.
USE IN SPECIFIC POPULATIONS
Pregnancy: There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal 
outcomes. Advise pregnant women of the potential risk to a fetus. Consider the benefits and 
risks of VONJO for the mother and possible risks to the fetus when prescribing VONJO to a 
pregnant woman.
Lactation: There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not known whether 
VONJO is excreted in human milk. Because of the potential for serious adverse reactions in 
the breastfed child, advise patients that breastfeeding is not recommended during treatment 
with VONJO, and for 2 weeks after the last dose.
Infertility: Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
Pediatric Use: The safety and effectiveness of VONJO in pediatric patients have not been 
established.
Hepatic Impairment: Administration of a single dose of VONJO 400 mg to subjects with 
hepatic impairment resulted in a decrease in the geometric mean area under the 
concentration curve (AUC) of pacritinib by 8.5%, 36%, and 45% in subjects with mild 
[Child-Pugh A], moderate [Child-Pugh B], or severe hepatic impairment [Child-Pugh C], 
respectively, compared to subjects with normal hepatic function. Avoid use of VONJO in 
patients with moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
Renal Impairment: Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in maximal concentration (Cmax) and AUC 
of pacritinib in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use of VONJO in 
patients with eGFR <30 mL/min.
Please see Brief Summary on the following pages  
and full Prescribing Information at VONJO.com.
US-PAC-2100045 02/2022



Important Safety Information (cont.)
WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) hemorrhages have 
occurred in VONJO-treated patients with platelet counts <50 x 109/L. Grade ≥3 bleeding 
events (defined as requiring transfusion or invasive intervention) occurred in 15% of patients 
treated with VONJO compared to 7% of patients treated with control arm. Due to hemorrhage, 
VONJO dose reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively. Avoid use of VONJO in patients with active bleeding and 
hold VONJO 7 days prior to any planned surgical or invasive procedures.
Assess platelet counts periodically, as clinically indicated. Manage hemorrhage using 
treatment interruption and medical intervention. In the case of severe bleeding, hold VONJO 
until hemorrhage resolves. When the bleeding has resolved, restart treatment at 50% of the 
last given dose. If the bleeding recurs, discontinue treatment with VONJO. In the event of 
life-threatening bleeding, discontinue VONJO.
Diarrhea: VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-treated 
patients was 2 weeks. The incidence of reported diarrhea decreased over time with 41% of 
patients reporting diarrhea in the first 8 weeks of treatment, 15% in Weeks 8-16, and 8% in 
Weeks 16-24. Diarrhea resulted in treatment interruption in 3% of VONJO-treated patients. 
None of the VONJO-treated patients reported diarrhea that resulted in treatment 
discontinuation. Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to none in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea with 
antidiarrheal medications, fluid replacement, and dose modification. Treat diarrhea with 
antidiarrheal medications promptly at the first onset of symptoms. Interrupt or reduce VONJO 
dose in patients with significant diarrhea despite optimal supportive care. In patients with 
Grade 3 or 4 diarrhea, hold VONJO until it resolves to Grade ≤1 or baseline, and restart VONJO 
at the last given dose. Intensify antidiarrheal regimen and provide fluid replacement. For 
recurrent diarrhea, hold VONJO until the diarrhea resolves to Grade ≤1 or baseline, and restart 
VONJO at 50% of the last given dose once the toxicity has resolved. Concomitant antidiarrheal 
treatment is required for patients restarting VONJO.
Thrombocytopenia: VONJO can cause thrombocytopenia. VONJO dosing was reduced due to 
worsening thrombocytopenia in 2% of patients with preexisting moderate to severe 
thrombocytopenia (platelet count <100 x 109/L). VONJO dosing was reduced due to worsening 
thrombocytopenia in 2% of patients with preexisting severe thrombocytopenia (platelet 
count <50 x 109/L). Monitor platelet count prior to VONJO treatment and as clinically indicated 
during treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the last given 
dose once the toxicity has resolved. If toxicity recurs, hold VONJO. Restart VONJO at 50% of  
the last given dose once the toxicity has resolved.
Prolonged QT Interval: VONJO can cause prolongation of the QTc interval. QTc prolongation 
of >500 msec was higher in VONJO-treated patients than in patients in the control arm  
(1.4% vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-treated 
patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were 
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of 
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with 
significant potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to 
and during VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte 
management. In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO. 
If QTc prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same 
dose. If time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (JAK) inhibitor has 
increased the risk of MACE, including cardiovascular death, myocardial infarction, and stroke 
(compared to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be informed about the symptoms of 
serious cardiovascular events and the steps to take if they occur.
Thrombosis: Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients with symptoms of thrombosis should be promptly evaluated and 
treated appropriately.
Secondary Malignancies: Another JAK inhibitor has increased the risk of lymphoma and 
other malignancies, excluding non-melanoma skin cancer (NMSC), (compared to those 
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO 
is not indicated. Patients who are current or past smokers are at additional increased risk. 

Consider the benefits and risks for the individual patient prior to initiating or continuing 
therapy with VONJO, particularly in patients with a known malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who are 
current or past smokers.
Risk of Infection: Another JAK inhibitor has increased the risk of serious infections 
(compared to best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients treated with 
VONJO. Delay starting therapy with VONJO until active serious infections have resolved. 
Observe patients receiving VONJO for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to clinical guidelines.
DRUG INTERACTIONS
Effect of Other Drugs on VONJO: VONJO is predominantly metabolized by CYP3A4. 
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers are contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors or inducers.
Effect of VONJO on Other Drugs: VONJO is an inhibitor of CYP1A2, CYP3A4, P-glycoprotein 
(P-gp), breast cancer resistance protein (BCRP), and organic cation transporter 1 (OCT1) in 
vitro. Concomitant administration of VONJO with these substrates may increase their plasma 
concentrations. Avoid coadministration of VONJO with drugs that are sensitive substrates of 
CYP1A2, CYP3A4, P-gp, BCRP, or OCT1.
ADVERSE REACTIONS
Fatal adverse reactions occurred in 8% of patients receiving VONJO 200 mg twice daily and in 
9% of patients treated with best available therapy (BAT). The fatal adverse reactions among 
patients treated with VONJO 200 mg twice daily included events of disease progression (3%), 
and multiorgan failure, cerebral hemorrhage, meningorrhagia, and acute myeloid leukemia in 
<1% of patients each, respectively. 
Serious adverse reactions occurred in 47% of patients treated with VONJO 200 mg twice daily 
and in 31% of patients treated with BAT. The most frequent serious adverse reactions 
occurring in ≥3% patients receiving VONJO 200 mg twice daily were anemia (8%), 
thrombocytopenia (6%), pneumonia (6%), cardiac failure (4%), disease progression (3%), 
pyrexia (3%), and squamous cell carcinoma of skin (3%). 
Permanent discontinuation due to an adverse reaction occurred in 15% of patients receiving 
VONJO 200 mg twice daily compared to 12% of patients treated with BAT. The most frequent 
reasons for permanent discontinuation in ≥2% of patients receiving VONJO 200 mg twice 
daily included anemia (3%) and thrombocytopenia (2%).
The most common adverse reactions in ≥20% of patients (N=106) were diarrhea, 
thrombocytopenia, nausea, anemia, and peripheral edema.
USE IN SPECIFIC POPULATIONS
Pregnancy: There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal 
outcomes. Advise pregnant women of the potential risk to a fetus. Consider the benefits and 
risks of VONJO for the mother and possible risks to the fetus when prescribing VONJO to a 
pregnant woman.
Lactation: There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not known whether 
VONJO is excreted in human milk. Because of the potential for serious adverse reactions in 
the breastfed child, advise patients that breastfeeding is not recommended during treatment 
with VONJO, and for 2 weeks after the last dose.
Infertility: Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
Pediatric Use: The safety and effectiveness of VONJO in pediatric patients have not been 
established.
Hepatic Impairment: Administration of a single dose of VONJO 400 mg to subjects with 
hepatic impairment resulted in a decrease in the geometric mean area under the 
concentration curve (AUC) of pacritinib by 8.5%, 36%, and 45% in subjects with mild 
[Child-Pugh A], moderate [Child-Pugh B], or severe hepatic impairment [Child-Pugh C], 
respectively, compared to subjects with normal hepatic function. Avoid use of VONJO in 
patients with moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
Renal Impairment: Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in maximal concentration (Cmax) and AUC 
of pacritinib in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use of VONJO in 
patients with eGFR <30 mL/min.
Please see Brief Summary on the following pages  
and full Prescribing Information at VONJO.com.
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VONJO™ (pacritinib) capsules, for oral use
Initial U.S. Approval: 2022
BRIEF SUMMARY: Consult the package insert for complete prescribing 
information.
1 INDICATIONS AND USAGE
VONJO™ (pacritinib) is indicated for the treatment of adults with intermediate or 
high-risk primary or secondary (post-polycythemia vera [PPV] or post-essential 
thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below 
50 × 109/L.
This indication is approved under accelerated approval based on spleen 
volume reduction. Continued approval for this indication may be contingent 
upon verification and description of clinical benefit in a confirmatory trial(s).
2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage
The recommended dosage of VONJO is 200 mg orally twice daily, with or 
without food. Swallow capsules whole. Do not open, break, or chew capsules.
Patients who are on treatment with other kinase inhibitors before the initiation 
of VONJO must taper or discontinue according to the prescribing information for 
that drug.
4 CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 
inhibitors or inducers as these medications can significantly alter exposure to 
pacritinib, which may increase the risk of adverse reactions or impair efficacy.
5 WARNINGS AND PRECAUTIONS
5.1 Hemorrhage
Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated 
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) 
hemorrhages have occurred in VONJO-treated patients with platelet counts 
<50 x 109/L. Grade ≥3 bleeding events (defined as requiring transfusion or 
invasive intervention) occurred in 15% of patients treated with VONJO compared 
to 7% of patients treated with control arm. Due to hemorrhage, VONJO dose 
reductions, dose interruptions, or permanent discontinuations occurred in 3%, 
3%, and 5% of patients, respectively.
Avoid use of VONJO in patients with active bleeding and hold VONJO 7 days prior 
to any planned surgical or invasive procedures. Assess platelet counts 
periodically, as clinically indicated. Manage hemorrhage using treatment 
interruption and medical intervention.
5.2 Diarrhea
VONJO caused diarrhea in approximately 48% of patients compared to 15% of 
patients treated with the control arm. The median time to resolution in VONJO-
treated patients was 2 weeks. The incidence of reported diarrhea decreased 
over time with 41% of patients reporting diarrhea in the first 8 weeks of 
treatment, 15% in Weeks 8-16, and 8% in Weeks 16-24. Diarrhea resulted in 
treatment interruption in 3% of VONJO-treated patients. None of the VONJO-
treated patients reported diarrhea that resulted in treatment discontinuation. 
Serious diarrhea adverse reactions occurred in 2% of patients treated with 
VONJO compared to no such adverse reactions in patients in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea 
with antidiarrheal medications, fluid replacement, and dose modification. Treat 
diarrhea with antidiarrheal medications promptly at the first onset of 
symptoms. Interrupt or reduce VONJO dose in patients with significant diarrhea 
despite optimal supportive care.
5.3 Thrombocytopenia
VONJO can cause worsening thrombocytopenia. VONJO dosing was reduced 
due to worsening thrombocytopenia in 2% of patients with preexisting 
moderate to severe thrombocytopenia (platelet count <100 x 109/L). VONJO 
dosing was reduced due to worsening thrombocytopenia in 2% of patients with 
preexisting severe thrombocytopenia (platelet count <50 x 109/L). Monitor 
platelet count prior to VONJO treatment and as clinically indicated during 
treatment. Interrupt VONJO in patients with clinically significant worsening of 
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the 
last given dose once the toxicity has resolved. If toxicity recurs, hold VONJO. 
Restart VONJO at 50% of the last given dose once the toxicity has resolved.  

5.4 Prolonged QT Interval
VONJO can cause prolongation of the QTc interval. QTc prolongation of >500 msec 
was higher in VONJO-treated patients than in patients in the control arm (1.4% 
vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-
treated patients than in control arm patients (1.9% vs 1%). Adverse reactions of 
QTc prolongation were reported for 3.8% of VONJO-treated patients and 2% of 
control arm patients. No cases of torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of 
drugs with significant potential for QTc prolongation in combination with VONJO. 
Correct hypokalemia prior to and during VONJO treatment. Manage QTc 
prolongation using VONJO interruption and electrolyte management.
5.5 Major Adverse Cardiac Events (MACE)
Another Janus associated kinase (JAK) inhibitor has increased the risk of MACE, 
including cardiovascular death, myocardial infarction, and stroke (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients who are current or past 
smokers and patients with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular events and the steps to 
take if they occur.
5.6 Thrombosis
Another JAK inhibitor has increased the risk of thrombosis, including deep 
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared 
to those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients with symptoms of 
thrombosis should be promptly evaluated and treated appropriately.
5.7 Secondary Malignancies
Another JAK inhibitor has increased the risk of lymphoma and other 
malignancies, excluding non-melanoma skin cancer (NMSC), (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a 
condition for which VONJO is not indicated. Patients who are current or past 
smokers are at additional increased risk. 
Consider the benefits and risks for the individual patient prior to initiating or 
continuing therapy with VONJO, particularly in patients with a known 
malignancy (other than a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past smokers.
5.8 Risk of Infection
Another JAK inhibitor has increased the risk of serious infections (compared to 
best available therapy) in patients with myeloproliferative neoplasms. Serious 
bacterial, mycobacterial, fungal, and viral infections may occur in patients 
treated with VONJO. Delay starting therapy with VONJO until active serious 
infections have resolved. Observe patients receiving VONJO for signs and 
symptoms of infection and manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines.
5.9 Interactions With CYP3A4 Inhibitors or Inducers
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers is 
contraindicated. Avoid concomitant use of VONJO with moderate CYP3A4 
inhibitors or inducers. 
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:  

• Hemorrhage [see Warnings and Precautions (5.1)]
• Diarrhea [see Warnings and Precautions (5.2)]
• Thrombocytopenia [see Warnings and Precautions (5.3)]
• Prolonged QT Interval [see Warnings and Precautions (5.4)]
• Major Adverse Cardiac Events [see Warnings and Precautions (5.5)]
• Thrombosis [see Warnings and Precautions (5.6)]
• Secondary Malignancies [see Warnings and Precautions (5.7)]
• Risk of Infection [see Warnings and Precautions (5.8)]

6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.

6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of 
<50 x 109/L. The 400 mg once daily dose could not be established to be safe, 
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO 
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5  Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

Twice Daily) or BAT During Randomized Treatment in PERSIST-2

Adverse Reactions

VONJO (200 mg Twice Daily)
(N=106)

Best Available Therapy
(N=98)

All Gradesa

%
Grade ≥3

%
All Gradesa

%
Grade ≥3

%
Diarrhea 48 4 15 0
Thrombocytopenia 34 32 23 18
Nausea 32 1 11 1
Anemia 24 22 15 14
Peripheral edema 20 1 15 0
Vomiting 19 0 5 1
Dizziness 15 1 5 0
Pyrexia 15 1 3 0
Epistaxis 12 5 13 1
Dyspnea 10 0 9 3
Pruritus 10 2 6 0
Upper respiratory tract infection 10 0 6 0
Cough 8 2 10 0

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2%-4% and 15%-20%, respectively.
Data
Animal Data
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or 
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.

a Grade by CTCAE Version 4.03.



6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2 
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or 
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a 
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients 
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or 
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients 
treated with VONJO 200 mg twice daily had a baseline platelet count of 
<50 x 109/L. The 400 mg once daily dose could not be established to be safe, 
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily, 
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure 
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and 
18% were exposed for approximately 12 months. Accounting for dose 
reductions, the average daily dose (mean relative dose intensity) and median 
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg 
(100%), respectively, for patients receiving VONJO twice daily. 
The median age of patients who received VONJO 200 mg twice daily was 67 years 
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were 
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race, 
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO 
200 mg twice daily and in 31% of patients treated with BAT. The most frequent 
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg 
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%), 
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell 
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients 
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The 
fatal adverse reactions among patients treated with VONJO 200 mg twice daily 
included events of disease progression (3%), and multiorgan failure, cerebral 
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients 
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of 
patients receiving VONJO 200 mg twice daily compared to 12% of patients 
treated with BAT. The most frequent reasons for permanent discontinuation in 
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and 
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who 
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT. 
The most frequent reasons for drug interruption in ≥2% of patients receiving 
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea 
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who 
received VONJO 200 mg twice daily compared to 7% of patients treated with 
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who 
received VONJO 200 mg twice daily included thrombocytopenia (2%), 
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were 
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during 
randomized treatment.
Table 5  Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg 

Twice Daily) or BAT During Randomized Treatment in PERSIST-2

Adverse Reactions

VONJO (200 mg Twice Daily)
(N=106)

Best Available Therapy
(N=98)

All Gradesa

%
Grade ≥3

%
All Gradesa

%
Grade ≥3

%
Diarrhea 48 4 15 0
Thrombocytopenia 34 32 23 18
Nausea 32 1 11 1
Anemia 24 22 15 14
Peripheral edema 20 1 15 0
Vomiting 19 0 5 1
Dizziness 15 1 5 0
Pyrexia 15 1 3 0
Epistaxis 12 5 13 1
Dyspnea 10 0 9 3
Pruritus 10 2 6 0
Upper respiratory tract infection 10 0 6 0
Cough 8 2 10 0

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors 
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction 
study, a single dose of VONJO 400 mg was administered following treatment 
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered 
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4 
inhibition. Compared to VONJO administered alone, the area under the 
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib 
increased by 80% and 30%, respectively, upon coadministration with 
clarithromycin. The increase in exposure to pacritinib may be even higher when 
tested following a longer treatment with clarithromycin that results in maximal 
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the 
pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers
In a clinical drug interaction study, a single dose of VONJO 400 mg was 
administered following treatment with rifampin, a strong CYP3A4 inducer, at 
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC 
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon 
coadministration with rifampin. The impact of moderate CYP3A4 inducers on 
the pharmacokinetics of VONJO has not been investigated in clinical studies. 
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated. 
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration 
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma 
concentrations of these substrates. Avoid coadministration of VONJO with drugs 
that are sensitive substrates of CYP1A2 or CYP3A4. 
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein 
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant 
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the 
plasma concentrations of these substrates. Avoid coadministration of VONJO 
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or 
fetal outcomes. In animal reproduction studies, administration of pacritinib to 
pregnant mice or rabbits at exposures that were considerably lower than those 
observed at the recommended human dose were associated with maternal 
toxicity and embryonic and fetal loss. Advise pregnant women of the potential 
risk to a fetus. Consider the benefits and risks of VONJO for the mother and 
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the 
indicated population(s) is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2%-4% and 15%-20%, respectively.
Data
Animal Data
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or 
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also 
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from 
gestation day 7 until gestation day 20. In both species, pacritinib was 
associated with maternal toxicity, which resulted in postimplantation loss in 
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits 
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the 
recommended human dose (AUC-based). In mice, the high dose was 
associated with an increased incidence of an external malformation (cleft 
palate) in the presence of maternal toxicity.

a Grade by CTCAE Version 4.03.



8 USE IN SPECIFIC POPULATIONS (cont.)
8.1 Pregnancy (cont.)
In a pre- and post-natal development study in mice, pregnant animals were 
dosed with pacritinib from implantation through lactation at 30, 100, or 
250 mg/kg/day. Maternal toxicity was noted at 250 mg/kg and associated 
with increased gestation length and dystocia, lowered mean birth weights 
and neonatal survival, and transiently delayed startle response, learning, and 
memory development at weaning.
8.2 Lactation
Risk Summary
There are no data on the presence of pacritinib in either human or animal milk, 
the effects on the breastfed child, or the effects on milk production. It is not 
known whether VONJO is excreted in human milk. Because of the potential for 
serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with VONJO, and for 
2 weeks after the last dose.
8.3 Females and Males of Reproductive Potential
Infertility
Males
Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib 
may impair male fertility in humans.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of VONJO did not include sufficient numbers of subjects aged 65 
and over to determine whether they respond differently from younger subjects.   
8.6 Hepatic Impairment
Administration of a single dose of VONJO 400 mg to subjects with hepatic 
impairment resulted in a decrease in the geometric mean AUC of pacritinib by 
8.5%, 36%, and 45% in subjects with mild [Child-Pugh A], moderate [Child-Pugh 
B], or severe hepatic impairment [Child-Pugh C], respectively, compared to 
subjects with normal hepatic function. Avoid use of VONJO in patients with 
moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
8.7 Renal Impairment
Administration of a single dose of VONJO 400 mg to subjects with renal 
impairment resulted in approximately 30% increase in Cmax and AUC of pacritinib 
in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis 
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use 
of VONJO in patients with eGFR <30 mL/min.
17 PATIENT COUNSELING INFORMATION
See FDA approved patient labeling (Patient Information).
Discuss the following with patient prior to and during treatment with VONJO:
Current therapy with another kinase inhibitor
Advise patients who are currently taking a kinase inhibitor that they must taper 
or discontinue their current kinase inhibitor therapy according to the package 
insert for that drug prior to starting VONJO.
Hemorrhage
Advise patients that VONJO can cause hemorrhage and instruct them to consult 
their healthcare provider right away if bleeding occurs. Advise patients about 
how to recognize bleeding and of the urgent need to report any unusual 
bleeding to their physician. Patients should urgently seek emergency medical 
attention for any bleeding that cannot be stopped.
Diarrhea
Advise patients that VONJO can cause diarrhea. Advise patients to stay hydrated 
while taking VONJO and to inform their physician if they experience diarrhea. 
Instruct patients to initiate antidiarrheal medications (eg, loperamide) if 
diarrhea occurs. Advise patients to urgently seek emergency medical attention 
if diarrhea becomes severe.
Thrombocytopenia
Advise patients that VONJO is associated with thrombocytopenia, and of the 
need to monitor complete blood counts before and during treatment.
Prolonged QT Interval
Advise patients to consult their healthcare provider immediately if they feel 
faint, lose consciousness, or have signs or symptoms suggestive of arrhythmia. 
Advise patients with a history of hypokalemia of the importance of monitoring 
their electrolytes.

Major Adverse Cardiac Events (MACE) 
Advise patients that events of MACE including myocardial infarction, stroke, and 
cardiovascular death, have been reported in clinical studies with another JAK 
inhibitor used to treat rheumatoid arthritis, a condition for which VONJO is not 
indicated. Advise patients, especially current or past smokers or patients with 
other cardiovascular risk factors, to be alert for the development of signs and 
symptoms of cardiovascular events.
Thrombosis
Advise patients that events of deep vein thrombosis (DVT) and pulmonary 
embolism (PE) have been reported in clinical studies with another JAK inhibitor 
used to treat rheumatoid arthritis, a condition for which VONJO is not indicated. 
Advise patients to tell their healthcare provider if they develop any signs or 
symptoms of a DVT or PE.
Secondary Malignancies
Advise patients, especially current or past smokers and patients with a known 
secondary malignancy (other than a successfully treated NMSC), that 
lymphoma and other malignancies (excluding NMSC) have been reported in 
clinical studies with another JAK inhibitor used to treat rheumatoid arthritis, a 
condition for which VONJO is not indicated.
Infections
Advise patients that treatment with another JAK inhibitor has increased the risk 
of serious infections in patients with myeloproliferative neoplasms and that 
serious bacterial, mycobacterial, fungal, and viral infections may occur in 
patients treated with VONJO. Inform patients of the signs and symptoms of 
infection and to report any such signs and symptoms promptly.
Nausea and Vomiting 
Advise patients that nausea and vomiting may occur during treatment with 
VONJO. Instruct them on how to manage nausea and vomiting and to immediately 
inform their healthcare provider if nausea/vomiting become severe.
Drug-Drug Interactions
Advise patients to inform their healthcare providers of all medications they are 
taking, including prescription and over-the-counter medications, vitamins, 
herbal products, and dietary supplements. 
Dosing
Advise patients to take VONJO twice a day, with or without food or drink, at 
similar times each day. Instruct patients to swallow the VONJO capsules whole 
and not to open, break, or chew the capsules. Instruct patients that if they miss 
a dose of VONJO, to skip the dose and take the next dose when it is due and 
return to the normal schedule. Warn patients not to take 2 doses to make up for 
the missed dose. Instruct patients to discontinue VONJO 7 days prior to any 
surgery or invasive procedures (such as cardiac catheterization, coronary 
stenting, or varicose vein ablation) due to the risk of bleeding and to only 
restart VONJO on the instruction of their healthcare provider. Patients should 
not change or stop taking VONJO without first consulting their physician.
Lactation
Advise patients to avoid breastfeeding while taking VONJO and for 2 weeks after 
the final dose. 
Additional information can be found at VONJO.com.
Manufactured and marketed by: 
CTI BioPharma Corp.
3101 Western Ave #800
Seattle, WA 98121
VONJO™ is a trademark of CTI BioPharma Corp. 
©2022 CTI BioPharma Corp. All rights reserved.
US-PAC-2100050 02/2022
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SPECIAL REPORT

Esophageal/GEJ Cancers

platinum-containing chemotherapy for 
fi rst-line treatment of locally advanced 
unresectable or metastatic HER2-positive 
gastric or GEJ adenocarcinoma on May 5, 
2021, based on interim results from the 
double-blind, placebo-controlled phase 3 
KEYNOTE-811 trial (NCT03615326).17

Interim analysis of 264 patients with 
previously untreated, unresectable, or met-
astatic gastric or GEJ cancer revealed a con-
fi rmed ORR of 74.4% (95% CI, 66.2%-81.6%) 
for pembrolizumab plus standard-of-care 
chemotherapy vs 51.9% (95% CI, 43.0%-
60.7%) for placebo plus standard-of-care 
chemotherapy (P = .00006) and a complete 
response rate of 11.3% vs 3.1%, respec-
tively.18 The median duration of response 
was 10.6 months with pembrolizumab vs 
9.5 months without. Rates of grade 3 or 
higher AEs were similar, with 57.1% of 
patients receiving pembrolizumab and 
57.4% of patients receiving placebo affected. 

The initial data are promising for the 
use of pembrolizumab plus chemotherapy
as a potential new treatment option for 
this population, but the study is ongoing, 
with OS data still to come.18 “This study 
is encouraging for the 15% to 20% of 
patients that overexpress the HER2 gene. 
Historically, we gave chemotherapy plus 
trastuzumab, and now we can also give 
pembrolizumab. The response rates look 
very promising, but we are still waiting 
for long-term effi cacy data,” Kelly said.

Squamous Cell Carcinoma 
Nivolumab Plus Ipilimumab 
or Chemotherapy
The FDA accepted supplemental biologics 
license applications for the combination 
of nivolumab plus ipilimumab and the 
combination of nivolumab plus fl uoro-
pyrimidine- and platinum-containing 
chemotherapy as fi rst-line treatment 
options for patients with unresectable 
advanced, recurrent, or metastatic esoph-
ageal SCC in September 2021.19 The 
acceptance was based on results from the 
open-label phase 3 CheckMate 648 trial 
(NCT03143153), in which both fi rst-line 

treatment with nivolumab and chemo-
therapy and fi rst-line treatment with 
nivolumab and ipilimumab signifi cantly 
increased OS vs chemotherapy alone.19,20

A total of 970 patients with previously 
untreated, unresectable advanced, recur-
rent, or metastatic esophageal SCC were 
randomized 1:1:1 to receive nivolumab 
plus chemotherapy, nivolumab plus 
ipilimumab, or chemotherapy alone.20

OS was signifi cantly greater for patients 
with PD-L1 expression of 1% or greater, 
receiving nivolumab plus chemotherapy 
vs chemotherapy alone (median, 15.4 vs
9.1 months, respectively; HR, 0.54; 99.5% 
CI, 0.3-0.8; P < .0001) and receiving 
nivolumab plus ipilimumab vs chemother-
apy alone (median, 13.7 vs 9.1 months, 
respectively; HR, 0.64; 98.6% CI, 0.46-0.90; 
P = .002) (TABLE 220 on page 27). 

Signifi cant improvement was also 
observed in the overall patient population 
for patients receiving nivolumab plus che-
motherapy vs chemotherapy alone (median 
OS, 13.2 vs 10.7 months, respectively; HR, 
0.74; 99.1% CI, 0.58-0.96; P = .002) and for 
patients receiving nivolumab plus ipili-
mumab vs chemotherapy alone (median, 
12.7 vs 10.7 months, respectively; HR, 0.78; 
98.2% CI, 0.62-0.98; P = .01). Signifi cant 
PFS benefi t was observed with nivolumab 
plus chemotherapy vs chemotherapy alone 
in patients with PD-L1 expression of 1% or 
greater (median, 6.9 vs 4.4 months, respec-
tively; HR for disease progression or death, 
0.65; 98.5% CI, 0.46-0.92; P = .002) but not 
with nivolumab plus ipilimumab vs chemo-
therapy (median, 4.0 vs 4.4 months, respec-
tively; HR, 1.02; 98.5% CI, 0.73-1.43; P = .90). 
TRAEs of grade 3 or higher occurred in 
47% of patients receiving nivolumab plus 
chemotherapy, 32% of patients receiving 
nivolumab with ipilimumab, and 36% of 
patients with chemotherapy alone. 

The assigned target action date for the 
FDA approval of nivolumab and chemother-
apy and nivolumab and ipilimumab is May 
28, 2022.19 “We’ve seen a huge number of 
trials in squamous cell, many coming from 
Asia, where it is the predominant histology,” 
Kelly said. “Several PD-1 inhibitors have 

been evaluated, and they all show improve-
ments with administration with chemother-
apy in the fi rst-line setting for squamous 
cell carcinoma. Whether they all receive 
FDA approval remains to be seen.”

Looking Ahead
“As a result of CheckMate 648, KEY-
NOTE-590, and KEYNOTE-811, everything 
has moved from the second-line setting to 
the fi rst-line setting,” Kelly said. “We also 
have an adjuvant approval in CheckMate 
577. It’s been an amazing 18 to 24 months, 
and I’m not sure [whether] there’s been 
another tumor type to see this many approv-
als or trials in this short [of] a period.”

Although the approvals are promising 
and provide more options for patients and 
providers, Kelly admits there is still much 
more work to be done. “Median survival 
is still [approximately] 13 to 14 months 
in the metastatic setting. We need to be 
aiming for long-term survival for our 
patients. I think we do that by improving 
our understanding of the immune micro-
environment. We need to determine why 
some people respond, why others don’t, 
[and] why some stop responding. There 
are many studies ongoing, so hopefully 
we see continued improvement.”

Kelly mentioned that new targets for 
future therapeutics that are being evaluat-
ed include FGFR and claudin 18.2.21,22 Addi-
tionally, new therapeutics continue to be 
developed and studied, including the fi rst-
in-class chimeric monoclonal immunoglob-
ulin G1 antibody, zolbetuximab, that binds 
to claudin 18.2.23 The recent, signifi cant 
advances for immunotherapy in esopha-
geal/GEJ cancer are promising, and oncolo-
gists hope it is just the beginning of further 
improvements in patient outcomes. TT 

REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.

Subscribe to our 
e-newsletter for the 
latest news on targeted 
therapies.
https://bit.ly/3cjHf5X
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led to deep responses in patients with oral 
cavity carcinomas.2

The phase 2 study enrolled 68 patients who had 
advanced or metastatic nonsquamous NSCLC with 
no actionable driver mutations or brain metastases 
and an ECOG performance status of 0 to 2. These 
patients must have had prior clinical benefi t to a 
checkpoint inhibitor in terms of either a complete 
or partial response, or stable disease (SD) for at 
least 12 weeks.1

Other cohorts in the study looked at patients 
who did not have prior exposure to a checkpoint 
inhibitor but had received platinum-based chemo-
therapy or who did not respond to immunotherapy. 

Objective response rate (ORR) by investigator 
assessment per RECIST 1.1 criteria was the primary

end point. Secondary end points included safety 
and tolerability, duration of response (DOR), clin-
ical benefi t rate (CBR), progression-free survival 
(PFS), and overall survival (OS). 

Patients received 120 mg daily sitravatinib plus 
nivolumab at 240 mg every 2 weeks or 480 mg 
every 4 weeks. 

The median age of all patients was 66 years (range, 
37-87) and the majority were female (57%), Caucasian 
(85%), had an ECOG performance status of 1 (66%), and 
were prior smokers (69%). Prior treatment included
platinum-based chemotherapy in 73% of patients, 
consisting of cisplatin (7%) or carboplatin (66%), 
and prior PD-1/PD-L1 checkpoint inhibition in all 
patients, including prior nivolumab (28%), pem-
brolizumab (Keytruda; 66%), durvalumab (Imfi nzi; 
2%), or atezolizumab (4%). The best response to 
prior immune checkpoint inhibition was a complete 

CONTINUED FROM COVER
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response (CR) in 3%, partial response (PR) in 
44%, and SD in 53%. 

ORR was 18%, including CRs in 3% and PRs 
in 15%. The CBR was 78%. However, this did 
not meet the end point for the study. 

At a median follow-up of 33.6 months, the 
median DOR was 12.8 months. One patient 
with a PR is continuing treatment after more 
than 42 months. 

The median duration of treatment was 
4.8 months (range, 0-40) for sitravatinib and 
5.2 months (range, 0-41) for nivolumab. 

The median PFS was 5.7 months (95% 
CI, 4.9-7.6). At 6 months, the PFS rate was 
45% and 31% at 9 months. Median OS was 
14.9 months (95% CI, 9.3-21.1). The 
18-month OS rate was 45% and 32% at 
24 months (FIGURE).

A majority of patients (93%) experienced a 
treatment-related adverse event (TRAE) of any 
grade, and grade 3/4 events were seen in two-
thirds of patients. The most frequent TRAEs 
were diarrhea (62%), fatigue (52%), nausea 
(44%), hypertension (40%), decreased appetite 
(35%), weight decrease (31%), and vomiting 
(31%). The most common grade 3/4 TRAEs 
were hypertension (22%) and diarrhea (16%). 

No grade 5 TRAEs were reported in the 
cohort, but 1 grade 5 event of cardiac arrest 
was reported in an immunotherapy-naïve 
group of the trial. 

Common immune-related TRAEs included 
hypothyroidism, diarrhea, alanine transam-
inase increase, aspartate aminotransferase 
increase, thyroid-stimulating hormone increase, 
maculopapular rash, and pancreatitis. 

“No unexpected safety signals with the 
combination were observed and AEs were 
manageable,” Leal et al wrote. 

Treatment discontinuation occurred in 22% 
of patients because of TRAEs. Dose reductions 
were necessary in 60% and 81% required at 
least 1 dose interruption from sitravatinib.

The study authors noted that the results 
support the continued investigation of the 
combination in the phase 3 SAPPHIRE trial 
(NCT03906071) in patients with nonsqua-
mous NSCLC who previously benefi ted then 
progressed on a prior checkpoint inhibitor. TT
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RESULTS FROM 3 dosing cohorts 
in the phase 1/2a TRESR study 
(NCT04497116) evaluating RP-3500 

identifi ed a 160-mg dose on a 3 days on/
4 days off continuous cycle as most tolerable for 
patients with selected ATR-inhibitor–sensitiz-
ing DNA damage response alterations, accord-
ing to data presented during the 2022 Euro-
pean Society of Medical Oncology Targeted
Anticancer Therapies Congress in March.

“We were able to explore multiple drug 
dosing schedules. [Dosing] schedules were 
guided by drug exposure, target engagement 
analysis, and tolerability,” said lead investi-
gator Elisa Fontana, MD, PhD, a translational 
oncologist and research fellow at Sarah Can-
non Research UK in London, England.

Preclinical in vivo pharmacokinetic (PK)/
pharmacodynamic (PD) models, clinical 
PK, PD biomarkers, circulating tumor (ct) 
DNA, and safety data were used to develop 
an optimal dosing schedule and resulted in 
the recommended phase 2 dose schedule 
(3 days on/4 days off) and effi cacious dose 
level (> 100 mg) for target inhibition. The 

investigators used the decrease in ctDNA 
mean variant allele frequency as a surro-
gate for RP-3500 activity, and hematology 
data from cycle 1 were used to develop a 
nomogram to mitigate anemia, a commonly 
reported on-target toxicity. 

The 3 dosing cohorts were characterized 
by a 120 mg once daily dose on a 3 days on/
4 days off cycle (n = 25; cohort A); 160 mg 
once daily dose on a 3 days on/4 days off cycle 
(n = 34; cohort B); and 160 mg once daily dose 
on a 3 days on/4 days off, 2 weeks on/1 week 
off cycle (n = 26; cohort C).

In cohort A, the median number of cycles 
completed was 3 (range, 1-9); for cohorts B and 
C, the median number of cycles completed
was 2 each (cohort B: range, 0-12; cohort C: 
range, 0-8), respectively.

The investigators reported more than 
3 interruptions that were attributed to adverse 
events (AEs) in 3 patients (12.0%) in cohort A 
and 1 patient in cohort C (3.8%). Two interrup-
tions in dosage were reported in 3 patients 
(12.0%) in cohort A, 4 patients (11.8%) in cohort 
B, and 1 patient (3.8%) in cohort C. In cohort A, 

April 2022 | Targeted Therapies in Oncology 35

TRESR Study Identi� es 
Tolerable Dosing Schedule 
for ATR Inhibitor RP-3500 
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6 patients (24.0%) reported 1 interruption, and 
4 patients each (11.8% and 15.4%, respectively) 
reported 1 interruption in cohorts B and C.

Six patients (17.6%) in cohort B reported 
1 dose reduction. Additionally, 3 patients 
(12.0%) in cohort A, and 1 patient (3.8%) in 
cohort C reported dose reduction. Two dose 
reductions were reported in 1 patient each for 
cohort A (4.0%) and cohort C (3.8%), respectively.

“Overall, the 3 dosing schedules show 
a similar toxicity profi le by dose level,” 
Fontana said. “Blood transfusions are most 
frequently required in patients in the higher
dose schedule; however, this is easily miti-
gated by omission of the third week of treat-
ment,” she said.

Regarding safety, treatment-related AEs 
were also similar across the cohorts with 
less than 25% of patients experiencing them. 
The most common treatment-related AE was 
on-target anemia. Further, there were minimal 
gastrointestinal toxicities or fatigue observed. 

Declining ctDNA dynamics also were seen 
across the 3 cohorts. Fontana noted that 
ctDNA may represent a potential surrogate 
of activity once fi nal readouts are available 
in the upcoming months.

The investigators developed a nomogram 
that tracks anemia to predict the expected 
level of hemoglobin in cycles 2 and 3 after 
7 days of treatment. “We observed a highly 
signifi cant correlation between observed 
and predicted levels of hemoglobin using 
the phase 1 data, and we are now planning 
on prospectively testing the tool in ongoing 
studies,” Fontana said. It is hoped that this 
tool will help to identify patients at increased 
risk of anemia at the initial dose/schedule 
and reduce the need for dosage holds or 
transfusions, Fontana said. TT
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 TARGETED ONCOLOGY TM VIDEO

Limited Success of CAR T Cells 
Reported in Solid Tumors

Steven M. Albelda, MD, Perelman School 
of Medicine, University of Pennsylvania, 
discusses the use of chimeric antigen 
receptor (CAR) T-cell therapy in the solid 
tumor space, which he presented during 
the 26th Annual International Congress 
on Hematologic Malignancies®, hosted by 
Physician’s Education Resource®.
View more at targetedonc.com/
link/1713

EUROPEAN SOCIETY FOR MEDICAL ONCOLOGY TARGETED ANTICANCER THERAPIES 2022

Subscribe to our 
e-newsletter for the latest 
news on targeted therapies.
https://bit.ly/3cjHf5X

   

AND OTHER GYNECOLOGIC MALIGNANCIES TM

 INTERNATIONAL SYMPOSIUM ON

OVARIAN CANCER
THE CUTTING EDGE OF TREATMENT

VIRTUAL, INTERACTIVE CONFERENCE • SATURDAY, MAY 14, 2022
8:00 AM - 5:00 PM EST

PROGRAM CO-CHAIRS

Robert L. Coleman, MD, 
FACOG, FACS

Gynecologic Oncologist
Chief Scientifi c Offi cer
The US Oncology Network
The Woodlands, TX

Ursula A. Matulonis, MD
Chief, Division of Gynecologic 

Oncology
Brock-Wilson Family Chair
Dana-Farber Cancer Institute
Professor of Medicine
Harvard Medical School
Boston, MA

Bradley J. Monk, MD, FACOG, FACS
Director and Professor
Division of Gynecologic Oncology
Creighton University School of Medicine at 

St. Joseph’s Hospital and Medical Center
Medical Director, Gynecologic Oncology 

Research
US Oncology
Phoenix, AZ

Scan with smartphone or register now at
event .gotoper.com/iog202 2



C O N F E R E N C E  C O V E R A G E

April 2022 | Targeted Therapies in Oncology 37

©
 S

ci
eP

ro
 /

 s
to

ck
.a

do
be

.c
om

R
ET-M

U
TA

N
T M

ED
U

LLA
R

Y
 TH

Y
R

O
ID

 C
A

N
C

ER
 

SELPERCATINIB (RETEVMO) SHOWED 
durable antitumor activity in Chinese 
patients with advanced rearranged 

during transfection (RET)-mutant medullary 
thyroid cancer (MTC). These fi ndings were 
presented in a poster at the European Society 
for Medical Oncology Targeted Anticancer 
Therapies Congress 2022.1 Selpercatinib is 
a fi rst-in-class, potent inhibitor of the RET
kinase that has central nervous system 
(CNS) activity.

Patients in the primary analysis set (PAS) 
with RET-mutant MTC (n = 26) had an objec-
tive response rate (ORR) of 57.7% (95% CI, 
36.9%-76.6%) measured by an independent 
review committee (IRC). The 9-month dura-
tion of response (DOR) rate was 90.9 % (95% 
CI, 50.8%-98.7%). 

All patients with RET-mutant MTC (n = 29) 
had an IRC-assessed ORR of 58.6% (95% CI, 
38.9%-76.5%), and the 9-month DOR rate was 
92.3% (95% CI, 56.6%-98.9%). 

The LIBRETTO-321 (NCT04280081) trial 
evaluated the effi cacy and safety of selp-
ercatinib in 77 patients with solid tumors 
harboring an activating RET alteration. This 
ongoing, 3-cohort, phase 2 study enrolled 
patients who were treatment naïve or 
pretreated with locally advanced, or met-
astatic tumors. Cohort 1 (n = 30) consisted 
of patients with advanced RET-fusion solid 
tumors who progressed on or were intol-
erant to at least 1 prior standard fi rst-line 
therapy, or of patients who declined or were 
unsuitable for standard fi rst-line therapy in 
the investigator’s opinion. In cohort 1, only 
1 patient had RET-fusion TC, which was con-
fi rmed by a central laboratory. This patient 
displayed an ICR-assessed partial response 
(PR), and a rapid response by week 8. This 
patient’s treatment and response were ongo-
ing at 23.4 weeks.

Cohort 2 (n = 26) included patients with 
advanced RET-mutant MTC with or without 
prior systemic therapy. These 26 patients 
made up the PAS MTC group. Cohort 3 (n = 21) 

consisted of patients with advanced RET-
altered solid tumors without measurable dis-
ease and no known presence of cell-free DNA 
in the tumor. Within cohort 3, there were 
3 patients who had RET-mutant MTC. These 
3 patients were added to the PAS MTC group 
to create the All MTC group. 

Patients received oral selpercatinib at 
160 mg twice a day in 28-day cycles until 
progressive disease, unacceptable toxicity, 
withdrawal of consent, or death. Treatment 
beyond progression was permitted with con-
tinued benefi t. The primary end point of the 
study was ORR per RECIST v1.1 by IRC. The 
secondary end points were ORR per RECIST 
v1.1 by investigator assessment, DOR, CNS 
ORR, CNS DOR, clinical benefi t rate, time 
to response (TTR), time to best response 
(TTBR), progression-free survival, overall 
survival, pharmacokinetics, and safety. 
The exploratory end point was biochemical 
response, defi ned as normalization or 50% or 
greater decrease in calcitonin or carcinoem-
bryonic antigen (CEA) levels from baseline 
sustained for 4 or more weeks. 

In the PAS MTC group, 2 patients had a 
complete response (CR), 13 patients had PR, 
and 10 patients had stable disease (SD), with 
1 patient having SD for at least 16 weeks. In 
the All MTC group, 3 patients had CR, 14 had 
PR, and 11 had SD.

In the 15 patients who experienced a CR 
or PR in the PAS MTC group, the median 
DOR was not reached (NR). After a median 
follow-up of 8.7 months, 93.3% of responses 
are ongoing. Investigators found the median 
TTR to be 1.87 months (range, 0.89-5.52) 
and the median TTBR to be 1.94 months 
(range, 0.89-5.52) in these patients. Among 
the 17 patients who experienced a confi rmed 
response in the all MTC group, the median 
DOR was NR. At a median follow-up of 
9.0 months, 94.1% of the responses were 
ongoing. The TTR and the TTBR for patients 
in the all MTC group were 1.84 months and 
1.87 months, respectively. 

Patients in the PAS MTC group experienced 
a biochemical ORR of 92% (95% CI, 74.0%-
99.0%) for the 25 patients who had a decrease 
in calcitonin levels. The biochemical ORR 
for patients who had decreased CEA levels 
(n = 23) was 87% (95% CI, 66.4%-97.2%).  

Of the 29 patients in the All MTC group, 20.7% 
were female. The median age was 46 years 
(range, 23-70). More patients had an ECOG 
performance score of 0 (58.6%) than 1 (41.4%). 
Seven patients (24.1%) had a multikinase 
inhibitor, 17 patients (58.6%) were treatment 
naïve, and 27 patients (93.1%) had measurable 
disease by investigator assessment. 

Among all 77 patients who received 
selpercatinib, the most common any 
grade treatment emergent adverse events 
(TEAEs) included increased alanine ami-
notransferase (64.9%), increased aspartate 
aminotransferase (61.0%), increased blood 
bilirubin (39.0%), and thrombocytopenia 
(39.0%). TEAEs led to treatment discontinua-
tion in 5.2% of patients and dose reduction in 
32.5% of patients. However, 3.9% of patients 
discontinued treatment because of treat-
ment-related AEs. One patient died because 
of a TEAE, but investigators deemed it unre-
lated to selpercatinib treatment. 

The durable antitumor activity and the man-
ageable safety profi le results remained consis-
tent with previous data with selpercatinib and 
suggest selpercatinib is a promising treatment 
option for Chinese patients with RET-altered 
TC. LIBRETTO-531 (NCT04211337), a phase 
3 trial of selpercatinib vs physician’s choice 
of cabozantinib (Cabometyx) or vandetanib 
(Caprelsa) in patients with kinase inhibi-
tor-naïve, progressive advanced, or metastatic 
RET-mutant MTC, is under way. TT
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IF SHE RESPONDS
  TO CHEMOTHERAPY WITH ZEJULA1

YOU RESPOND

FOR YOUR ADULT PATIENTS WITH PLATINUM-          
RESPONSIVE ADVANCED OVARIAN CANCER1

Reduction in the risk 
of progression or death

MEDIAN PFS: 13.8 MONTHS WITH ZEJULA 
VS 8.2 MONTHS WITH PLACEBO 

(HR, 0.62; 95% CI, 0.50-0.76) P<0.0001

Reduction in the risk 
of progression or death

MEDIAN PFS: 21.9 MONTHS WITH ZEJULA 
VS 10.4 MONTHS WITH PLACEBO 

(HR, 0.43; 95% CI, 0.31-0.59) P<0.0001

PROVEN EFFICACY IN 1L MAINTENANCE
REGARDLESS OF BIOMARKER STATUS1,2

OVERALL POPULATION
(N=733)

HRd POPULATION
(n=373)

Allergic reactions to FD&C Yellow No. 5 (tartrazine): ZEJULA capsules 
contain FD&C Yellow No. 5 (tartrazine), which may cause allergic-type 
reactions (including bronchial asthma) in certain susceptible persons. 
Although the overall incidence in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.

The most common adverse reactions (Grades 1-4) in ≥10% of all 
patients who received ZEJULA in PRIMA were thrombocytopenia 
(66%), anemia (64%), nausea (57%), fatigue (51%), neutropenia 
(42%), constipation (40%), musculoskeletal pain (39%), leukopenia 
(28%), headache (26%), insomnia (25%), vomiting (22%), dyspnea 
(22%), decreased appetite (19%), dizziness (19%), cough (18%), 
hypertension (18%), AST/ALT elevation (14%), and acute kidney 
injury (12%). 

Common lab abnormalities (Grades 1-4) in ≥25% of all patients 
who received ZEJULA in PRIMA included: decreased hemoglobin 
(87%), decreased platelets (74%), decreased leukocytes (71%), 
increased glucose (66%), decreased neutrophils (66%), decreased 
lymphocytes (51%), increased alkaline phosphatase (46%), 

increased creatinine (40%), decreased magnesium (36%), increased 
AST (35%), and increased ALT (29%).

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2021. 
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer. 
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza 
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2021. 
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2020. 

1L = first-line; CI = confidence interval; CR = complete response; HR = hazard ratio; 
HRd = homologous recombination deficient; PFS = progression-free survival; 
PR = partial response.

Study Design1,2: PRIMA, a randomized, double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of ZEJULA in women 
(N=733) with newly diagnosed advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to first-line platinum-based 
chemotherapy. Patients were randomized 2:1 to receive ZEJULA or placebo once daily. The primary endpoint was PFS in patients who had tumors 
that were HRd and then in the overall population, as determined on hierarchical testing. PFS was measured from time of randomization to time of 
disease progression or death. At the time of the PFS analysis, limited overall survival data were available with 11% deaths in the overall population.

Visit ZEJULAHCP.COM to explore the PRIMA data

©2021 GSK or licensor.
NRPJRNA210001  March 2021
Produced in USA.

ZEJULA is the only once-daily oral PARP inhibitor 
maintenance monotherapy approved for all eligible 
first-line platinum responders with advanced ovarian 
cancer, regardless of biomarker status1-4

Trademarks are property of their respective owners.

Important Safety Information

Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) out of 
1,785 patients treated with ZEJULA monotherapy in clinical trials. The 
duration of therapy in patients who developed secondary MDS/cancer 
therapy-related AML varied from 0.5 months to 4.9 years. These patients 
had received prior chemotherapy with platinum agents and/or other 
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if 
MDS/AML is confirmed.  

Hematologic adverse reactions (thrombocytopenia, anemia, neutropenia, 
and/or pancytopenia) have been reported in patients receiving ZEJULA. In 
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia, and 
neutropenia were reported, respectively, in 39%, 31%, and 21% of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients. 
In patients who were administered a starting dose of ZEJULA based on 
baseline weight or platelet count, Grade ≥3 thrombocytopenia, anemia, 
and neutropenia were reported, respectively, in 22%, 23%, and 15% of 
patients receiving ZEJULA. Discontinuation due to thrombocytopenia, 
anemia, and neutropenia occurred, respectively, in 3%, 3%, and 2% 
of patients. Do not start ZEJULA until patients have recovered from 
hematological toxicity caused by prior chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the next 
11 months, and periodically thereafter. If hematological toxicities do not 
resolve within 28 days following interruption, discontinue ZEJULA, and 
refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6% 
of patients receiving ZEJULA vs 1% of patients receiving placebo, with 
no reported discontinuations. Monitor blood pressure and heart rate at 
least weekly for the first two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Manage hypertension with 
antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary.  
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has 
also been described in postmarketing reports. Monitor all patients for 
signs and symptoms of PRES, which include seizure, headache, altered 
mental status, visual disturbance, or cortical blindness, with or without 
associated hypertension. Diagnosis requires confirmation by brain 
imaging. If suspected, promptly discontinue ZEJULA and administer 
appropriate treatment. The safety of reinitiating ZEJULA is unknown.

Embryo-fetal toxicity and lactation: Based on its mechanism of action, 
ZEJULA can cause fetal harm. Advise females of reproductive potential 
of the potential risk to a fetus and to use effective contraception during 
treatment and for 6 months after receiving their final dose of ZEJULA. 
Because of the potential for serious adverse reactions from ZEJULA 
in breastfed infants, advise lactating women not to breastfeed during 
treatment with ZEJULA and for 1 month after receiving the final dose.

Important Safety Information (continued)

Indication

ZEJULA is indicated for the maintenance treatment of adult patients with 
advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer who 
are in a complete or partial response to first-line platinum-based chemotherapy.
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reactions (including bronchial asthma) in certain susceptible persons. 
Although the overall incidence in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.

The most common adverse reactions (Grades 1-4) in ≥10% of all 
patients who received ZEJULA in PRIMA were thrombocytopenia 
(66%), anemia (64%), nausea (57%), fatigue (51%), neutropenia 
(42%), constipation (40%), musculoskeletal pain (39%), leukopenia 
(28%), headache (26%), insomnia (25%), vomiting (22%), dyspnea 
(22%), decreased appetite (19%), dizziness (19%), cough (18%), 
hypertension (18%), AST/ALT elevation (14%), and acute kidney 
injury (12%). 

Common lab abnormalities (Grades 1-4) in ≥25% of all patients 
who received ZEJULA in PRIMA included: decreased hemoglobin 
(87%), decreased platelets (74%), decreased leukocytes (71%), 
increased glucose (66%), decreased neutrophils (66%), decreased 
lymphocytes (51%), increased alkaline phosphatase (46%), 

increased creatinine (40%), decreased magnesium (36%), increased 
AST (35%), and increased ALT (29%).

Please see Brief Summary on the following pages.
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1L = first-line; CI = confidence interval; CR = complete response; HR = hazard ratio; 
HRd = homologous recombination deficient; PFS = progression-free survival; 
PR = partial response.

Study Design1,2: PRIMA, a randomized, double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of ZEJULA in women 
(N=733) with newly diagnosed advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to first-line platinum-based 
chemotherapy. Patients were randomized 2:1 to receive ZEJULA or placebo once daily. The primary endpoint was PFS in patients who had tumors 
that were HRd and then in the overall population, as determined on hierarchical testing. PFS was measured from time of randomization to time of 
disease progression or death. At the time of the PFS analysis, limited overall survival data were available with 11% deaths in the overall population.
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Important Safety Information

Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) out of 
1,785 patients treated with ZEJULA monotherapy in clinical trials. The 
duration of therapy in patients who developed secondary MDS/cancer 
therapy-related AML varied from 0.5 months to 4.9 years. These patients 
had received prior chemotherapy with platinum agents and/or other 
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if 
MDS/AML is confirmed.  

Hematologic adverse reactions (thrombocytopenia, anemia, neutropenia, 
and/or pancytopenia) have been reported in patients receiving ZEJULA. In 
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia, and 
neutropenia were reported, respectively, in 39%, 31%, and 21% of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients. 
In patients who were administered a starting dose of ZEJULA based on 
baseline weight or platelet count, Grade ≥3 thrombocytopenia, anemia, 
and neutropenia were reported, respectively, in 22%, 23%, and 15% of 
patients receiving ZEJULA. Discontinuation due to thrombocytopenia, 
anemia, and neutropenia occurred, respectively, in 3%, 3%, and 2% 
of patients. Do not start ZEJULA until patients have recovered from 
hematological toxicity caused by prior chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the next 
11 months, and periodically thereafter. If hematological toxicities do not 
resolve within 28 days following interruption, discontinue ZEJULA, and 
refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6% 
of patients receiving ZEJULA vs 1% of patients receiving placebo, with 
no reported discontinuations. Monitor blood pressure and heart rate at 
least weekly for the first two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Manage hypertension with 
antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary.  
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has 
also been described in postmarketing reports. Monitor all patients for 
signs and symptoms of PRES, which include seizure, headache, altered 
mental status, visual disturbance, or cortical blindness, with or without 
associated hypertension. Diagnosis requires confirmation by brain 
imaging. If suspected, promptly discontinue ZEJULA and administer 
appropriate treatment. The safety of reinitiating ZEJULA is unknown.

Embryo-fetal toxicity and lactation: Based on its mechanism of action, 
ZEJULA can cause fetal harm. Advise females of reproductive potential 
of the potential risk to a fetus and to use effective contraception during 
treatment and for 6 months after receiving their final dose of ZEJULA. 
Because of the potential for serious adverse reactions from ZEJULA 
in breastfed infants, advise lactating women not to breastfeed during 
treatment with ZEJULA and for 1 month after receiving the final dose.

Important Safety Information (continued)

Indication

ZEJULA is indicated for the maintenance treatment of adult patients with 
advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer who 
are in a complete or partial response to first-line platinum-based chemotherapy.

Reduction in the risk 
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Reduction in the risk 
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((n=373)=373)



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

BRIEF SUMMARY OF PRESCRIBING INFORMATION

ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only; see full prescribing 
information for complete product information available at 
www.ZEJULA.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer 
ZEJULA is indicated for the maintenance treatment of adult patients 
with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-
line platinum-based chemotherapy.
1.2 Maintenance Treatment of Recurrent Ovarian Cancer
ZEJULA is indicated for the maintenance treatment of adult patients 
with recurrent epithelial ovarian, fallopian tube, or primary peritoneal 
cancer who are in a complete or partial response to platinum-based 
chemotherapy.
1.3 Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
ZEJULA is indicated for the treatment of adult patients with advanced 
ovarian, fallopian tube, or primary peritoneal cancer who have been 
treated with 3 or more prior chemotherapy regimens and whose 
cancer is associated with homologous recombination deficiency 
(HRD) positive status defined by either: 

•a deleterious or suspected deleterious BRCA mutation, or
•genomic instability and who have progressed more than 

6 months after response to the last platinum-based 
chemotherapy [see Clinical Studies (14.3) of full prescribing 
information].

Select patients for therapy based on an FDA-approved companion 
diagnostic for ZEJULA.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including cases with fatal outcome, have been reported in patients 
who received monotherapy with ZEJULA in clinical trials. In 1,785 
patients treated with ZEJULA in clinical trials, MDS/AML occurred in 
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed 
secondary MDS/cancer therapy-related AML varied from 0.5 months 
to 4.9 years. All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA-damaging agents including 
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia, 
neutropenia, and/or pancytopenia have been reported in patients 
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia, 
anemia, and neutropenia were reported in 39%, 31%, and 21%, 
respectively, of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%, 
and 2%, respectively, of patients. In patients who were administered 
a starting dose of ZEJULA based on baseline weight or platelet count, 
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported 
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, and neutropenia 
occurred in 3%, 3%, and 2%, respectively, of patients.
In NOVA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia were 
reported in 29%, 25%, and 20%, respectively, of patients receiving 
ZEJULA. Discontinuation due to thrombocytopenia, anemia, and 
neutropenia occurred in 3%, 1%, and 2%, respectively, of patients.
In QUADRA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia 
were reported in 28%, 27%, and 13%, respectively, of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred in 4%, 2%, and 1%, respectively, of 
patients.
Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically after this time. If 
hematological toxicities do not resolve within 28 days following 

interruption, discontinue ZEJULA and refer the patient to a 
hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics [see Dosage and 
Administration (2.3) of full prescribing information]. 
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. 
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients 
treated with ZEJULA compared with 1% of placebo-treated patients 
with a median time from first dose to first onset of 43 days (range: 1 
to 531 days) and with a median duration of 12 days (range: 1 to 61 
days). There were no discontinuations due to hypertension.
In NOVA, Grade 3 to 4 hypertension occurred in 9% of patients treated 
with ZEJULA compared with 2% of placebo-treated patients with a 
median time from first dose to first onset of 77 days (range: 4 to 504 
days) and with a median duration of 15 days (range: 1 to 86 days). 
Discontinuation due to hypertension occurred in <1% of patients. 
In QUADRA, Grade 3 to 4 hypertension occurred in 5% of patients 
treated with ZEJULA with a median time from first dose to first onset 
of 15 days (range: 1 to 316 days) and with a median duration of 
7 days (range: 1 to 118 days). Discontinuation due to hypertension 
occurred in <0.2% of patients.
Monitor blood pressure and heart rate at least weekly for the first 
2 months, then monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular disorders, especially coronary insufficiency, cardiac 
arrhythmias, and hypertension. Medically manage hypertension with 
antihypertensive medications and adjustment of the dose of ZEJULA, 
if necessary [see Dosage and Administration (2.3) and Nonclinical 
Toxicology (13.2) of full prescribing information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and 
has also been described in postmarketing reports [see Adverse 
Reactions (6.2)]. Signs and symptoms of PRES include seizure, 
headache, altered mental status, visual disturbance, or cortical 
blindness, with or without associated hypertension. A diagnosis of 
PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging. 
Monitor all patients treated with ZEJULA for signs and symptoms 
of PRES. If PRES is suspected, promptly discontinue ZEJULA and 
administer appropriate treatment. The safety of reinitiating ZEJULA 
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. ZEJULA has the potential to 
cause teratogenicity and/or embryo-fetal death since niraparib 
is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions (5.2) 
and Nonclinical Toxicology (13.1) of full prescribing information]. Due 
to the potential risk to a fetus based on its mechanism of action, 
animal developmental and reproductive toxicology studies were not 
conducted with niraparib. 
Apprise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment and for 6 months after the last dose of ZEJULA [see 
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No.5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may 
cause allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

•MDS/AML [see Warnings and Precautions (5.1)]
•Bone marrow suppression [see Warnings and Precautions (5.2)]
• Hypertension and cardiovascular effects [see Warnings and 

Precautions (5.3)]
• Posterior reversible encephalopathy syndrome [see Warnings 

and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
The most common adverse reactions of all grades in >10% of 
1,314 patients who received ZEJULA in the pooled PRIMA, NOVA, 
and QUADRA trials were nausea (65%), thrombocytopenia (60%), 
anemia (56%), fatigue (55%), constipation (39%), musculoskeletal 
pain (36%), abdominal pain (35%), vomiting (33%), neutropenia 

(31%), decreased appetite (24%), leukopenia (24%), insomnia 
(23%), headache (23%), dyspnea (22%), rash (21%), diarrhea (18%), 
hypertension (17%), cough (16%), dizziness (14%), acute kidney injury 
(13%), urinary tract infection (12%), and hypomagnesemia (11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced 
ovarian cancer following first-line treatment with platinum-based 
chemotherapy was studied in the PRIMA trial, a placebo-controlled, 
double-blind study in which 728 patients received niraparib or 
placebo. Among patients who received ZEJULA, the median duration 
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions 
occurred in 32% of patients receiving ZEJULA. Serious adverse 
reactions in >2% of patients were thrombocytopenia (16%), anemia 
(6%), and small intestinal obstruction (2.9%). Fatal adverse reactions 
occurred in 0.4% of patients, including intestinal perforation and 
pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in 
12% of patients who received ZEJULA. Adverse reactions resulting 
in permanent discontinuation in >1% of patients who received 
ZEJULA included thrombocytopenia (3.7%), anemia (1.9%), and 
nausea and neutropenia (1.2% each). Adverse reactions led to dose 
reduction or interruption in 80% of patients, most frequently from 
thrombocytopenia (56%), anemia (33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in all patients 
treated with ZEJULA in the PRIMA study.

Table 1: Adverse Reactions Reported in ≥10% of All Patients 
Receiving ZEJULA in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%

Blood and lymphatic system disorders

Thrombocytopenia 66 5 39 0.4

Anemia 64 18 31 2

Neutropeniac 42 8 21 1

Leukopeniad 28 9 5 0.4

Gastrointestinal disorders

Nausea 57 28 1 1

Constipation 40 20 1 0.4

Vomiting 22 12 1 1

General disorders and administration site conditions

Fatigue 51 41 3 1

Investigations

AST/ALT elevation 14 7 3 0.8

Metabolism and nutrition disorders

Decreased appetite 19 8 1 0

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 39 38 1 0

Nervous system disorders

Headache 26 15 0.4 0

Dizziness 19 13 0 0.4

Psychiatric disorders

Insomnia 25 15 1 0.4

Renal and urinary disorders

Acute kidney injurye 12 5 0.2 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 22 13 0.4 1

Cough 18 15 0 0.4

Vascular disorders

Hypertension 18 7 6 1

AST/ALT=Aspartate transaminase/alanine aminotransferase 
aAll adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
cIncludes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

dIncludes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

eIncludes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 2: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=484)

%

Placebo 
(n=244) 

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%
Decreased 
hemoglobin 87 66 29 1

Decreased 
platelets 74 13 37 0

Decreased 
leukocytes 71 36 9 0

Increased glucose 66 57 3 3

Decreased 
neutrophils 66 25 23 1

Decreased 
lymphocytes 51 29 7 3

Increased alkaline 
phosphatase 46 21 1 0

Increased creatinine 40 23 0 0

Decreased 
magnesium 36 34 1 0

Increased aspartate 
aminotransferase 35 17 1 0.4

Increased alanine 
aminotransferase 29 17 2 1

Patients Receiving ZEJULA with Dose Based on Baseline Weight 
or Platelet Count in PRIMA: Among patients who received ZEJULA 
with the dose based on weight and platelet count, the median 
duration of treatment was 11 months (range: 1 day to 16 months).
Serious adverse reactions occurred in 27% of patients receiving 
ZEJULA. Serious adverse reactions in >2% of patients were 
anemia (8%) and thrombocytopenia (7%). No fatal adverse 
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in 
14% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >2% of patients who received ZEJULA 
included thrombocytopenia and anemia (3% each) and nausea 
(2.4%). Adverse reactions led to dose reduction or interruption in 72% 
of patients, most frequently from thrombocytopenia (40%), anemia 
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal 
laboratory findings in the group of patients who received ZEJULA.

Table 3: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA Based on Baseline Weight or Platelet Count in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=169) 

%

Placebo 
(n=86) 

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86) 

%

Blood and lymphatic system disorders

Thrombocytopenia 54 5 21 1

Anemia 50 28 23 1

Neutropeniac 36 8 15 1

Leukopeniad 28 11 5 0

Gastrointestinal disorders

Nausea 53 21 1 0

Constipation 31 15 1 1

Vomiting 17 9 0 1

General disorders and administration site conditions

Fatigue 48 36 3 0

Metabolism and nutrition disorders

Decreased appetite 19 5 1 0

Nervous system disorders

Headache 22 17 1 0

Dizziness 14 13 0 0

Psychiatric disorders

Insomnia 21 14 0 0

Renal and urinary disorders

Acute kidney injurye 21 14 0 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 18 10 0 1

Vascular disorders

Hypertension 17 9 5 2

aAll adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache, and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
cIncludes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

dIncludes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

eIncludes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA Based on Baseline Weight or Platelet Count 
in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169)

 %

Placebo 
(n=86) 

%

ZEJULA 
(n=169)

%

Placebo 
(n=86) 

%

Decreased 
hemoglobin 81 70 21 0

Decreased 
leukocytes 70 36 6 0

Decreased 
platelets 63 15 18 0

Increased glucose 63 56 2 1
Decreased 
neutrophils 60 27 15 0

Decreased 
lymphocytes 52 30 5 4

Increased alkaline 
phosphatase 43 17 1 0

Decreased 
magnesium 44 30 0 0

Increased creatinine 41 22 0 0
Increased aspartate 
aminotransferase 31 19 1 0

Increased alanine 
aminotransferase 28 15 2 2

Maintenance Treatment of Recurrent Ovarian Cancer
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in 367 patients with platinum-sensitive recurrent ovarian, 
fallopian tube, and primary peritoneal cancer in the NOVA trial. 
Adverse reactions in NOVA led to dose reduction or interruption in 
69% of patients, most frequently from thrombocytopenia (41%) and 
anemia (20%). The permanent discontinuation rate due to adverse 
reactions in NOVA was 15%. The median exposure to ZEJULA in these 
patients was 250 days.

Table 5 and Table 6 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in NOVA.

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA 

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

Blood and lymphatic system disorders

Thrombocytopenia 61 5 29 0.6

Anemia 50 7 25 0

Neutropeniab 30 6 20 2

Leukopenia 17 8 5 0

Cardiac disorders

Palpitations 10 2 0 0

Gastrointestinal disorders

Nausea 74 35 3 1

Constipation 40 20 0.8 2

Vomiting 34 16 2 0.6

Mucositis/stomatitis 20 6 0.5 0

Dyspepsia 18 12 0 0

Dry mouth 10 4 0.3 0

General disorders and administration site conditions

Fatigue/asthenia 57 41 8 0.6

Metabolism and nutrition disorders

Decreased appetite 25 15 0.3 0.6

Infections and infestations
Urinary tract 
infection 13 8 0.8 1

Investigations

AST/ALT elevation 10 5 4 2

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA Cont’d

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%
Musculoskeletal and connective tissue disorders
Back pain 18 12 0.8 0
Nervous system disorders
Headache 26 11 0.3 0
Dizziness 18 8 0 0
Dysgeusia 10 4 0 0
Psychiatric disorders
Insomnia 27 8 0.3 0
Anxiety 11 7 0.3 0.6
Respiratory, thoracic, and mediastinal disorders
Nasopharyngitis 23 14 0 0
Dyspnea 20 8 1 1
Cough 16 5 0 0
Skin and subcutaneous tissue disorders
Rash 21 9 0.5 0
Vascular disorders
Hypertension 20 5 9 2

AST/ALT=Aspartate transaminase/alanine aminotransferase.
aCommon Terminology Criteria for Adverse Events version 4.02.
bIncludes preferred terms of neutropenic infection, neutropenic 
sepsis, and febrile neutropenia.

Table 6: Abnormal Laboratory Findings in ≥25% of Patients 
Receiving ZEJULA in NOVA

Grades 1-4 Grades 3-4

Abnormal Laboratory 
Finding

ZEJULA 
(n=367)

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367)

%

Placebo 
(n=179) 

%

Decrease in 
hemoglobin 85 56 25 0.5

Decrease in platelet 
count 72 21 35 0.5

Decrease in 
white blood cell count 66 37 7 0.7

Decrease in absolute 
neutrophil count 53 25 21 2

Increase in aspartate 
aminotransferase 36 23 1 0

Increase in alanine 
aminotransferase 28 15 1 2

The following adverse reactions and laboratory abnormalities 
have been identified in ≥1 to <10% of the 367 patients receiving 
ZEJULA in the NOVA trial and not included in the table: tachycardia, 
peripheral edema, hypokalemia, bronchitis, conjunctivitis, gamma-
glutamyl transferase increased, blood creatinine increased, blood 
alkaline phosphatase increased, weight decreased, depression, 
and epistaxis.
Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in QUADRA, a single-arm study in 463 patients with recurrent 
high-grade serous epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who had been treated with 3 or more prior lines of 
therapy. The median duration of overall study treatment was 3 months 
(range: 0.03 to 32 months). For the indicated QUADRA population, the 
median duration was 4 months (range: 0.1 to 30 months).
Fatal adverse reactions occurred in 2% of patients, including 
cardiac arrest.
Serious adverse reactions occurred in 43% of patients receiving 
ZEJULA. Serious adverse reactions in >3% of patients were small 
intestinal obstruction (7%), vomiting (6%), nausea (5%), and 
abdominal pain (4%).
Permanent discontinuation due to adverse reactions (Grade 1 to 4) 
occurred in 21% of patients who received ZEJULA.
Adverse reactions led to dose reduction or interruption in 73% of 
patients receiving ZEJULA. The most common adverse reactions 
(≥5%) resulting in dose reduction or interruption of ZEJULA were 
thrombocytopenia (40%), anemia (21%), neutropenia (11%), 
nausea (13%), vomiting (11%), fatigue (9%), and abdominal pain 
(5%). 
Table 7 and Table 8 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in QUADRA.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only; see full prescribing 
information for complete product information available at 
www.ZEJULA.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer 
ZEJULA is indicated for the maintenance treatment of adult patients 
with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-
line platinum-based chemotherapy.
1.2 Maintenance Treatment of Recurrent Ovarian Cancer
ZEJULA is indicated for the maintenance treatment of adult patients 
with recurrent epithelial ovarian, fallopian tube, or primary peritoneal 
cancer who are in a complete or partial response to platinum-based 
chemotherapy.
1.3 Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
ZEJULA is indicated for the treatment of adult patients with advanced 
ovarian, fallopian tube, or primary peritoneal cancer who have been 
treated with 3 or more prior chemotherapy regimens and whose 
cancer is associated with homologous recombination deficiency 
(HRD) positive status defined by either: 

•a deleterious or suspected deleterious BRCA mutation, or
•genomic instability and who have progressed more than 

6 months after response to the last platinum-based 
chemotherapy [see Clinical Studies (14.3) of full prescribing 
information].

Select patients for therapy based on an FDA-approved companion 
diagnostic for ZEJULA.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including cases with fatal outcome, have been reported in patients 
who received monotherapy with ZEJULA in clinical trials. In 1,785 
patients treated with ZEJULA in clinical trials, MDS/AML occurred in 
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed 
secondary MDS/cancer therapy-related AML varied from 0.5 months 
to 4.9 years. All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA-damaging agents including 
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia, 
neutropenia, and/or pancytopenia have been reported in patients 
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia, 
anemia, and neutropenia were reported in 39%, 31%, and 21%, 
respectively, of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%, 
and 2%, respectively, of patients. In patients who were administered 
a starting dose of ZEJULA based on baseline weight or platelet count, 
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported 
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, and neutropenia 
occurred in 3%, 3%, and 2%, respectively, of patients.
In NOVA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia were 
reported in 29%, 25%, and 20%, respectively, of patients receiving 
ZEJULA. Discontinuation due to thrombocytopenia, anemia, and 
neutropenia occurred in 3%, 1%, and 2%, respectively, of patients.
In QUADRA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia 
were reported in 28%, 27%, and 13%, respectively, of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred in 4%, 2%, and 1%, respectively, of 
patients.
Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically after this time. If 
hematological toxicities do not resolve within 28 days following 

interruption, discontinue ZEJULA and refer the patient to a 
hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics [see Dosage and 
Administration (2.3) of full prescribing information]. 
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. 
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients 
treated with ZEJULA compared with 1% of placebo-treated patients 
with a median time from first dose to first onset of 43 days (range: 1 
to 531 days) and with a median duration of 12 days (range: 1 to 61 
days). There were no discontinuations due to hypertension.
In NOVA, Grade 3 to 4 hypertension occurred in 9% of patients treated 
with ZEJULA compared with 2% of placebo-treated patients with a 
median time from first dose to first onset of 77 days (range: 4 to 504 
days) and with a median duration of 15 days (range: 1 to 86 days). 
Discontinuation due to hypertension occurred in <1% of patients. 
In QUADRA, Grade 3 to 4 hypertension occurred in 5% of patients 
treated with ZEJULA with a median time from first dose to first onset 
of 15 days (range: 1 to 316 days) and with a median duration of 
7 days (range: 1 to 118 days). Discontinuation due to hypertension 
occurred in <0.2% of patients.
Monitor blood pressure and heart rate at least weekly for the first 
2 months, then monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular disorders, especially coronary insufficiency, cardiac 
arrhythmias, and hypertension. Medically manage hypertension with 
antihypertensive medications and adjustment of the dose of ZEJULA, 
if necessary [see Dosage and Administration (2.3) and Nonclinical 
Toxicology (13.2) of full prescribing information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and 
has also been described in postmarketing reports [see Adverse 
Reactions (6.2)]. Signs and symptoms of PRES include seizure, 
headache, altered mental status, visual disturbance, or cortical 
blindness, with or without associated hypertension. A diagnosis of 
PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging. 
Monitor all patients treated with ZEJULA for signs and symptoms 
of PRES. If PRES is suspected, promptly discontinue ZEJULA and 
administer appropriate treatment. The safety of reinitiating ZEJULA 
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. ZEJULA has the potential to 
cause teratogenicity and/or embryo-fetal death since niraparib 
is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions (5.2) 
and Nonclinical Toxicology (13.1) of full prescribing information]. Due 
to the potential risk to a fetus based on its mechanism of action, 
animal developmental and reproductive toxicology studies were not 
conducted with niraparib. 
Apprise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment and for 6 months after the last dose of ZEJULA [see 
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No.5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may 
cause allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

•MDS/AML [see Warnings and Precautions (5.1)]
•Bone marrow suppression [see Warnings and Precautions (5.2)]
• Hypertension and cardiovascular effects [see Warnings and 

Precautions (5.3)]
• Posterior reversible encephalopathy syndrome [see Warnings 

and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
The most common adverse reactions of all grades in >10% of 
1,314 patients who received ZEJULA in the pooled PRIMA, NOVA, 
and QUADRA trials were nausea (65%), thrombocytopenia (60%), 
anemia (56%), fatigue (55%), constipation (39%), musculoskeletal 
pain (36%), abdominal pain (35%), vomiting (33%), neutropenia 

(31%), decreased appetite (24%), leukopenia (24%), insomnia 
(23%), headache (23%), dyspnea (22%), rash (21%), diarrhea (18%), 
hypertension (17%), cough (16%), dizziness (14%), acute kidney injury 
(13%), urinary tract infection (12%), and hypomagnesemia (11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced 
ovarian cancer following first-line treatment with platinum-based 
chemotherapy was studied in the PRIMA trial, a placebo-controlled, 
double-blind study in which 728 patients received niraparib or 
placebo. Among patients who received ZEJULA, the median duration 
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions 
occurred in 32% of patients receiving ZEJULA. Serious adverse 
reactions in >2% of patients were thrombocytopenia (16%), anemia 
(6%), and small intestinal obstruction (2.9%). Fatal adverse reactions 
occurred in 0.4% of patients, including intestinal perforation and 
pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in 
12% of patients who received ZEJULA. Adverse reactions resulting 
in permanent discontinuation in >1% of patients who received 
ZEJULA included thrombocytopenia (3.7%), anemia (1.9%), and 
nausea and neutropenia (1.2% each). Adverse reactions led to dose 
reduction or interruption in 80% of patients, most frequently from 
thrombocytopenia (56%), anemia (33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in all patients 
treated with ZEJULA in the PRIMA study.

Table 1: Adverse Reactions Reported in ≥10% of All Patients 
Receiving ZEJULA in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%

Blood and lymphatic system disorders

Thrombocytopenia 66 5 39 0.4

Anemia 64 18 31 2

Neutropeniac 42 8 21 1

Leukopeniad 28 9 5 0.4

Gastrointestinal disorders

Nausea 57 28 1 1

Constipation 40 20 1 0.4

Vomiting 22 12 1 1

General disorders and administration site conditions

Fatigue 51 41 3 1

Investigations

AST/ALT elevation 14 7 3 0.8

Metabolism and nutrition disorders

Decreased appetite 19 8 1 0

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 39 38 1 0

Nervous system disorders

Headache 26 15 0.4 0

Dizziness 19 13 0 0.4

Psychiatric disorders

Insomnia 25 15 1 0.4

Renal and urinary disorders

Acute kidney injurye 12 5 0.2 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 22 13 0.4 1

Cough 18 15 0 0.4

Vascular disorders

Hypertension 18 7 6 1

AST/ALT=Aspartate transaminase/alanine aminotransferase 
aAll adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
cIncludes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

dIncludes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

eIncludes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 2: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=484)

%

Placebo 
(n=244) 

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244) 

%
Decreased 
hemoglobin 87 66 29 1

Decreased 
platelets 74 13 37 0

Decreased 
leukocytes 71 36 9 0

Increased glucose 66 57 3 3

Decreased 
neutrophils 66 25 23 1

Decreased 
lymphocytes 51 29 7 3

Increased alkaline 
phosphatase 46 21 1 0

Increased creatinine 40 23 0 0

Decreased 
magnesium 36 34 1 0

Increased aspartate 
aminotransferase 35 17 1 0.4

Increased alanine 
aminotransferase 29 17 2 1

Patients Receiving ZEJULA with Dose Based on Baseline Weight 
or Platelet Count in PRIMA: Among patients who received ZEJULA 
with the dose based on weight and platelet count, the median 
duration of treatment was 11 months (range: 1 day to 16 months).
Serious adverse reactions occurred in 27% of patients receiving 
ZEJULA. Serious adverse reactions in >2% of patients were 
anemia (8%) and thrombocytopenia (7%). No fatal adverse 
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in 
14% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >2% of patients who received ZEJULA 
included thrombocytopenia and anemia (3% each) and nausea 
(2.4%). Adverse reactions led to dose reduction or interruption in 72% 
of patients, most frequently from thrombocytopenia (40%), anemia 
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal 
laboratory findings in the group of patients who received ZEJULA.

Table 3: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA Based on Baseline Weight or Platelet Count in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=169) 

%

Placebo 
(n=86) 

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86) 

%

Blood and lymphatic system disorders

Thrombocytopenia 54 5 21 1

Anemia 50 28 23 1

Neutropeniac 36 8 15 1

Leukopeniad 28 11 5 0

Gastrointestinal disorders

Nausea 53 21 1 0

Constipation 31 15 1 1

Vomiting 17 9 0 1

General disorders and administration site conditions

Fatigue 48 36 3 0

Metabolism and nutrition disorders

Decreased appetite 19 5 1 0

Nervous system disorders

Headache 22 17 1 0

Dizziness 14 13 0 0

Psychiatric disorders

Insomnia 21 14 0 0

Renal and urinary disorders

Acute kidney injurye 21 14 0 0

Respiratory, thoracic and mediastinal disorders

Dyspnea 18 10 0 1

Vascular disorders

Hypertension 17 9 5 2

aAll adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache, and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
cIncludes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

dIncludes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

eIncludes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA Based on Baseline Weight or Platelet Count 
in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169)

 %

Placebo 
(n=86) 

%

ZEJULA 
(n=169)

%

Placebo 
(n=86) 

%

Decreased 
hemoglobin 81 70 21 0

Decreased 
leukocytes 70 36 6 0

Decreased 
platelets 63 15 18 0

Increased glucose 63 56 2 1
Decreased 
neutrophils 60 27 15 0

Decreased 
lymphocytes 52 30 5 4

Increased alkaline 
phosphatase 43 17 1 0

Decreased 
magnesium 44 30 0 0

Increased creatinine 41 22 0 0
Increased aspartate 
aminotransferase 31 19 1 0

Increased alanine 
aminotransferase 28 15 2 2

Maintenance Treatment of Recurrent Ovarian Cancer
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in 367 patients with platinum-sensitive recurrent ovarian, 
fallopian tube, and primary peritoneal cancer in the NOVA trial. 
Adverse reactions in NOVA led to dose reduction or interruption in 
69% of patients, most frequently from thrombocytopenia (41%) and 
anemia (20%). The permanent discontinuation rate due to adverse 
reactions in NOVA was 15%. The median exposure to ZEJULA in these 
patients was 250 days.

Table 5 and Table 6 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in NOVA.

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA 

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

Blood and lymphatic system disorders

Thrombocytopenia 61 5 29 0.6

Anemia 50 7 25 0

Neutropeniab 30 6 20 2

Leukopenia 17 8 5 0

Cardiac disorders

Palpitations 10 2 0 0

Gastrointestinal disorders

Nausea 74 35 3 1

Constipation 40 20 0.8 2

Vomiting 34 16 2 0.6

Mucositis/stomatitis 20 6 0.5 0

Dyspepsia 18 12 0 0

Dry mouth 10 4 0.3 0

General disorders and administration site conditions

Fatigue/asthenia 57 41 8 0.6

Metabolism and nutrition disorders

Decreased appetite 25 15 0.3 0.6

Infections and infestations
Urinary tract 
infection 13 8 0.8 1

Investigations

AST/ALT elevation 10 5 4 2

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in NOVA Cont’d

Grades 1-4a Grades 3-4a

Adverse Reaction
ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367) 

%

Placebo 
(n=179) 

%
Musculoskeletal and connective tissue disorders
Back pain 18 12 0.8 0
Nervous system disorders
Headache 26 11 0.3 0
Dizziness 18 8 0 0
Dysgeusia 10 4 0 0
Psychiatric disorders
Insomnia 27 8 0.3 0
Anxiety 11 7 0.3 0.6
Respiratory, thoracic, and mediastinal disorders
Nasopharyngitis 23 14 0 0
Dyspnea 20 8 1 1
Cough 16 5 0 0
Skin and subcutaneous tissue disorders
Rash 21 9 0.5 0
Vascular disorders
Hypertension 20 5 9 2

AST/ALT=Aspartate transaminase/alanine aminotransferase.
aCommon Terminology Criteria for Adverse Events version 4.02.
bIncludes preferred terms of neutropenic infection, neutropenic 
sepsis, and febrile neutropenia.

Table 6: Abnormal Laboratory Findings in ≥25% of Patients 
Receiving ZEJULA in NOVA

Grades 1-4 Grades 3-4

Abnormal Laboratory 
Finding

ZEJULA 
(n=367)

%

Placebo 
(n=179) 

%

ZEJULA 
(n=367)

%

Placebo 
(n=179) 

%

Decrease in 
hemoglobin 85 56 25 0.5

Decrease in platelet 
count 72 21 35 0.5

Decrease in 
white blood cell count 66 37 7 0.7

Decrease in absolute 
neutrophil count 53 25 21 2

Increase in aspartate 
aminotransferase 36 23 1 0

Increase in alanine 
aminotransferase 28 15 1 2

The following adverse reactions and laboratory abnormalities 
have been identified in ≥1 to <10% of the 367 patients receiving 
ZEJULA in the NOVA trial and not included in the table: tachycardia, 
peripheral edema, hypokalemia, bronchitis, conjunctivitis, gamma-
glutamyl transferase increased, blood creatinine increased, blood 
alkaline phosphatase increased, weight decreased, depression, 
and epistaxis.
Treatment of Advanced Ovarian Cancer after 3 or More 
Chemotherapies
The safety of monotherapy with ZEJULA 300 mg once daily has been 
studied in QUADRA, a single-arm study in 463 patients with recurrent 
high-grade serous epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who had been treated with 3 or more prior lines of 
therapy. The median duration of overall study treatment was 3 months 
(range: 0.03 to 32 months). For the indicated QUADRA population, the 
median duration was 4 months (range: 0.1 to 30 months).
Fatal adverse reactions occurred in 2% of patients, including 
cardiac arrest.
Serious adverse reactions occurred in 43% of patients receiving 
ZEJULA. Serious adverse reactions in >3% of patients were small 
intestinal obstruction (7%), vomiting (6%), nausea (5%), and 
abdominal pain (4%).
Permanent discontinuation due to adverse reactions (Grade 1 to 4) 
occurred in 21% of patients who received ZEJULA.
Adverse reactions led to dose reduction or interruption in 73% of 
patients receiving ZEJULA. The most common adverse reactions 
(≥5%) resulting in dose reduction or interruption of ZEJULA were 
thrombocytopenia (40%), anemia (21%), neutropenia (11%), 
nausea (13%), vomiting (11%), fatigue (9%), and abdominal pain 
(5%). 
Table 7 and Table 8 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients 
treated with ZEJULA in QUADRA.



Table 7: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA in QUADRA

Adverse Reaction
Grades 1-4a

(n=463) 
%

Grades 3-4a

(n=463) 
%

Blood and lymphatic system disorders

Anemiab 51 27

Thrombocytopeniac 52 28

Neutropeniad 20 13

Gastrointestinal disorders

Nausea 67 10

Vomiting 44 8

Constipation 36 5

Abdominal pain 34 7

Diarrhea 17 0.2

General disorders and administration site conditions

Fatigue 56 7

Infections and infestations

Urinary tract infection 15 2

Investigations
Blood alkaline phosphatase 
increased 11 2

AST/ALT elevation 11 1

Metabolism and nutrition disorders

Decreased appetite 27 2

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 29 3

Nervous system disorders

Headache 19 0.4

Dizziness 11 0

Psychiatric disorders

Insomnia 21 1

Renal and urinary disorders

Acute kidney injury 17 1

Respiratory, thoracic and mediastinal disorders

Dyspnea 22 3

Cough 13 0

Vascular disorders

Hypertension 14 5

AST/ALT=Aspartate transaminase/alanine aminotransferase. 
aCommon Terminology Criteria for Adverse Events version 4.02.
bAnemia includes events with preferred terms of anemia, hemoglobin 
decreased, anemia macrocytic, aplastic anemia, and normochromic 
normocytic anemia.

cThrombocytopenia includes events with preferred terms of 
thrombocytopenia and platelet count decreased.

dNeutropenia includes events with preferred terms of neutropenia, 
neutrophil count decreased, neutropenic infection, and neutropenic 
sepsis.

Table 8: Abnormal Laboratory Findings in ≥25% of Patients Receiving 
ZEJULA in QUADRA

Abnormal Laboratory Finding
Grades 1-4

(n=463) 
%

Grades 3-4
(n=463) 

%
Decreased hemoglobin 83 26

Increased glucose 66 5

Decreased platelets 60 28

Decreased lymphocytes 57 18

Decreased leukocytes 53 9

Decreased magnesium 46 1

Increased alkaline phosphatase 40 4
Increased gamma glutamyl 
transferase 40 8

Increased creatinine 36 0.4

Decreased sodium 34 6

Decreased neutrophils 34 15

Increased aspartate aminotransferase 29 2

Decreased albumin 27 2

6.2 Postmarketing Experience
The following adverse reactions have been identified during 
postapproval use of ZEJULA. Because these reactions are reported 
voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal 
relationship to drug exposure.
Blood and Lymphatic System Disorders: Pancytopenia.
Immune System Disorders: Hypersensitivity (including anaphylaxis).
Nervous System Disorders: Posterior reversible encephalopathy 
syndrome (PRES).
Psychiatric Disorders: Confusional state/disorientation,  hallucination, 
cognitive impairment (e.g., memory impairment, concentration 
impairment).
Respiratory, Thoracic, and Mediastinal Disorders: Non-infectious 
pneumonitis.
Skin and Subcutaneous Tissue Disorders: Photosensitivity.
Vascular Disorders: Hypertensive crisis.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to pregnant women [see Clinical Pharmacology 
(12.1) of full prescribing information]. There are no data regarding 
the use of ZEJULA in pregnant women to inform the drug-associated 
risk. ZEJULA has the potential to cause teratogenicity and/or embryo-
fetal death since niraparib is genotoxic and targets actively dividing 
cells in animals and patients (e.g., bone marrow) [see Warnings 
and Precautions (5.2) and Nonclinical Toxicology (13.1) of full 
prescribing information]. Due to the potential risk to a fetus based 
on its mechanism of action, animal developmental and reproductive 
toxicology studies were not conducted with niraparib. Apprise 
pregnant women of the potential risk to a fetus. 
The background risk of major birth defects and miscarriage for the 
indicated population is unknown. In the U.S. general population, the 
estimated background risk of major birth defects and miscarriage 
in clinically recognized pregnancies is 2% to 4% and 15% to 20%, 
respectively.
8.2 Lactation
Risk Summary
No data are available regarding the presence of niraparib or its 
metabolites in human milk, or on its effects on the breastfed child 
or milk production. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to 
breastfeed during treatment with ZEJULA and for 1 month after 
receiving the final dose.
8.3 Females and Males of Reproductive Potential
ZEJULA can cause fetal harm when administered to a pregnant 
woman [see Use in Specific Populations (8.1)].
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior 
to initiating treatment with ZEJULA.
Contraception
Females: Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months following the last dose. 
Infertility 
Males: Based on animal studies, ZEJULA may impair fertility in 
males of reproductive potential [see Nonclinical Toxicology (13.1) of 
full prescribing information].
8.4 Pediatric Use 
The safety and effectiveness of ZEJULA have not been established 
in pediatric patients.
8.5 Geriatric Use
In PRIMA, 39% of patients were aged 65 years or older and 10% were 
aged 75 years or older. In NOVA, 35% of patients were aged 65 years 
or older and 8% were aged 75 years or older. No overall differences 
in safety and effectiveness of ZEJULA were observed between these 
patients and younger patients but greater sensitivity of some older 
individuals cannot be ruled out.
8.6 Renal Impairment
No dose adjustment is necessary for patients with mild (CLcr: 60 to 
89 mL/min) to moderate (CLcr: 30 to 59 mL/min) renal impairment. 
The degree of renal impairment was determined by creatinine 
clearance as estimated by the Cockcroft-Gault equation. The safety 
of ZEJULA in patients with severe renal impairment or end stage 
renal disease undergoing hemodialysis is unknown. 
8.7 Hepatic Impairment
For patients with moderate hepatic impairment, reduce the 
starting dosage of niraparib to 200 mg once daily [see Dosage 
and Administration (2.4) of full prescribing information]. Niraparib 
exposure increased in patients with moderate hepatic impairment 

[total bilirubin ≥1.5 x upper level of normal (ULN) to 3.0 x ULN and any 
aspartate transaminase (AST) level]. Monitor patients for hematologic 
toxicity and reduce the dose further, if needed [see Dosage and 
Administration (2.3) of full prescribing information].
For patients with mild hepatic impairment (total bilirubin <1.5 
x ULN and any AST level or bilirubin ≤ULN and AST>ULN), no dose 
adjustment is needed.
The recommended dose of ZEJULA has not been established for 
patients with severe hepatic impairment (total bilirubin >3.0 x 
ULN and any AST level) [see Clinical Pharmacology (12.3) of full 
prescribing information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling 
(Patient Information).
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Advise patients to contact their healthcare provider if they experience 
weakness, feeling tired, fever, weight loss, frequent infections, 
bruising, bleeding easily, breathlessness, blood in urine or stool, and/
or laboratory findings of low blood cell counts or a need for blood 
transfusions. This may be a sign of hematological toxicity or MDS or 
AML, which has been reported in patients treated with ZEJULA [see 
Warnings and Precautions (5.1)].
Bone Marrow Suppression
Advise patients that periodic monitoring of their blood counts is 
required. Advise patients to contact their healthcare provider for new 
onset of bleeding, fever, or symptoms of infection [see Warnings and 
Precautions (5.2)]. 
Hypertension and Cardiovascular Effects
Advise patients to undergo blood pressure and heart rate monitoring 
at least weekly for the first 2 months, then monthly for the first year of 
treatment and periodically thereafter. Advise patients to contact their 
healthcare provider if blood pressure is elevated [see Warnings and 
Precautions (5.3)].
Posterior Reversible Encephalopathy Syndrome
Inform patients that they are at risk of developing posterior reversible 
encephalopathy syndrome (PRES) that can present with signs and 
symptoms including seizure, headaches, altered mental status, or 
vision changes. Advise patients to contact their healthcare provider 
if they develop any of these signs or symptoms [see Warnings and 
Precautions (5.4)].
Dosing Instructions
Inform patients on how to take ZEJULA [see Dosage and Administration 
(2.2) of full prescribing information]. ZEJULA should be taken once 
daily. Instruct patients that if they miss a dose of ZEJULA not to take an 
extra dose to make up for the one that they missed. They should take 
their next dose at the regularly scheduled time. Each capsule should be 
swallowed whole. ZEJULA may be taken with or without food. Bedtime 
administration may be a potential method for managing nausea. 
Embryo-Fetal Toxicity
Advise females to inform their healthcare provider if they are pregnant 
or become pregnant. Inform female patients of the risk to a fetus and 
potential loss of the pregnancy [see Warnings and Precautions (5.5) 
and Use in Specific Populations (8.1)]. 
Contraception
Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months after receiving the last dose [see Use in Specific Populations 
(8.3)].
Lactation
Advise patients not to breastfeed while taking ZEJULA and for 1 
month after the last dose [see Use in Specific Populations (8.2)].
Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
Advise patients that ZEJULA capsules contain FD&C Yellow No. 5 
(tartrazine), which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible persons or in patients who 
also have aspirin hypersensitivity [see Warnings and Precautions 
(5.6)].
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“Patients with primary refractory or early 
relapse of LBCL have poor outcomes with the SOC 
of salvage chemotherapy and autologous [stem cell] 
transplant,” Abramson, director of the Jon and Jo 
Ann Hagler Center for Lymphoma and associate 
professor of medicine at Harvard Medical School 
in Boston, Massachusetts, said in his presentation.

Liso-cel is a CD19-targeted CAR T-cell therapy cur-
rently approved for R/R LBCL after 2 or more lines of 
systemic therapy.2 Axicabtagene ciloleucel (Yescarta), 
another CD19-targeted CAR T-cell therapy, demon-
strated effi cacy in the ZUMA-7 trial (NCT03391466), 
whereas tisagenlecleucel (Kymriah) did not show ben-
efi t over SOC in the BELINDA trial (NCT03570892).3,4

TRANSFORM evaluated liso-cel’s effi cacy as 
second-line therapy vs SOC in 184 patients aged 
18 to 75 years with primary refractory or relapsed 
disease at 12 months or less after fi rst-line ther-
apy who were eligible for hematopoietic stem 
cell transplant and had not received prior anti-
CD19–targeted therapy.1 Patients were stratifi ed 
by refractory vs relapsed disease and patients’ 
second-line age-adjusted International Prognos-
tic Index scores of 0/1 vs 2/3.  

Patients were randomized 1:1 to receive either 
lymphodepletion followed by liso-cel infusion of 

100 × 106 CAR+ T cells or SOC, which consisted of 
R-DHAP (rituximab [Rituxan], dexamethasone, 
high-dose cytarabine [Ara C], and cisplatin [plati-
num]), R-ICE (rituximab, ifosfamide, carboplatin, 
and etoposide phosphate) or R-GDP (rituximab, gem-
citabine, dexamethasone, and cisplatin [platinum]), 
followed by BEAM (carmustine [BCNU], etoposide, 
cytarabine [Ara-C], and melphalan) high-dose che-
motherapy plus autologous stem cell transplant. 

Bridging therapy with SOC chemotherapy 
was allowed for the liso-cel arm, and 58 out of 
92 patients (63%) received bridging therapy. 
Patients were allowed to cross over to the liso-cel 
arm upon confi rmation of an EFS event. Of 50 who 
applied to cross over, 46 were able to receive liso-
cel. Only 32 patients of the 91 who started SOC are 
continuing SOC, whereas 78 of 90 who originally 
received liso-cel are still receiving therapy. 

In addition to the improved median EFS, the 
EFS rate at 6 months as assessed by independent 
review committee was 63.3% (95% CI, 52.0%-
74.7%) in the liso-cel arm vs 33.4% (95% CI, 
23.0%-43.8%). At 12 months, the EFS rate was 
44.5% (95% CI, 29.4%-59.6%) for liso-cel vs 23.7% 
(95% CI, 13.4%-34.1%). EFS was consistent across 
subgroups. Key secondary end points included 
rate of complete response (CR), progression-free 
survival (PFS), and overall survival (OS). 
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The overall response rate was 86.0% 
vs 47.8%, whereas the CR rate was 66.3% 
vs 39.1% (TABLE1). The median PFS was 
also signifi cantly higher with liso-cel: 
14.8 months (95% CI, 6.6-NR) vs 5.7 months 
(95% CI, 3.9-9.4) with SOC (HR, 0.406; 0.250-
0.659; P = .0001). Although OS data were 
immature, the median OS for the liso-cel 
arm was NR (95% CI, 15.8-NR), whereas the 
median OS for SOC was 16.4 months (11.0-
NR) with a stratifi ed HR of 0.509 (95% CI, 
0.258-1.004; P = .0257).

“We did see improvement in quality of life 
[QOL] based on patient-reported outcomes 
[PRO] favoring liso-cel over SOC, specifi cally 
with improvements in fatigue and global 
health and [QOL] domains,” Abramson said. 
“We see more improvement and less dete-
rioration in these PRO measures in liso-cel 
compared [with] SOC, so this was associated
with improved QOL as well as improved 
effi cacy outcomes.”

In terms of safety, treatment-emergent 
adverse events (TEAEs) were extremely 
common in both arms, and grade 3 or higher 
TEAEs were comparable at 92% in the liso-
cel arm and 87% in the comparator arm. The 
liso-cel arm had a slightly lower rate (15%) 
of grade 3 or higher infections vs SOC (21%). 

Cytokine release syndrome (CRS) was 
reported in 49% of patients receiving liso-
cel, but only 1 had grade 3 CRS. Tocilizumab 
(Actemra) was given to 24% of patients to treat 
CRS and neurological events. Grade 3 neutro-
penia was more common in the liso-cel arm 
(80% vs 51%, respectively), as was lymphope-
nia (25% vs 9%), but no other types of cytope-
nias were signifi cantly higher in the liso-cel 
arm. However, prolonged cytopenias were 
reported in 43% of the liso-cel arm vs only 3% 
in the SOC arm. 

One death reported in the liso-cel arm was 
attributed to failure to thrive in the context of 
disease progression, whereas 2 deaths in the 
SOC arm were attributed to sepsis and acute 
respiratory distress syndrome, respectively. 

“In conclusion, liso-cel demonstrated 
superiority over the standard of care with 
signifi cant improvement in EFS, CR rate, 
and PFS as a second-line therapy in patients 
with LBCL [that] was primary refractory or 
relapsed within 1 year of fi rst-line therapy,” 
Abramson said. “These data support liso-cel 
as a new SOC for second-line treatment in 
patients with R/R LBCL.” TT
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TA B L E . E F S ,  O R R ,  P F S ,  A N D  O S  I N  T H E  P H A S E  3  T R A N S F O R M  S T U DY  ( N C T 0 3 5 7 5 3 5 1 ) 1

PARAMETER LISO-CEL ARM (ITT; n = 92) SOC ARM (ITT; n = 92)

EFS, median (95% CI), months 10.1 (6.1-NR) 2.3 (2.2-4.3)

    HR (95% CI) P value 0.349 (0.229-0.530) P < .0001

EFS rate at 6 months, % (95% CI) 63 (52.0-74.7) 33 (23.0-43.8)

ORR, n (%) [95% CI] 79 (86) [77.0-92.3] 44 (48) [27.3-58.5]

    CR rate, n (%) [95% CI] 61 (66) [55.7-75.8] 36 (39) [29.1-49.9]

    P value P < .0001

PFS, median (95% CI), months 14.8 (6.6-NR) 5.7 (3.9-9.4)

    HR (95% CI) P value 0.406 (0.250-0.659) P = .0001

OS, median (95% CI), months NR (15.8-NR) 16.4 (11.0-NR)

    HR (95% CI) P value 0.509 (0.258-1.004) P = .0257

EFS, event-free survival; ITT, intention-to-treat; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; SOC, standard 
of care.
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Frontline Itolizumab Shows Durable 
Response Against aGVHD 
B y  W i l l  P i z i i

UPDATED RESULTS FROM the EQUATE 
study (NCT03763318) revealed that front-
line itolizumab (Alzumab) had a rapid and 

durable response in patients with high-risk acute 
graft-vs-host disease (aGVHD).1 Corey S. Cutler, 
MD, MPH, FRCPC, of Dana-Farber Cancer Institute 
in Boston, Massachusetts, presented the fi ndings at 
the 48th Annual Meeting of the European Group for 
Blood and Marrow Transplantation (EBMT). 

Itolizumab showed high rates of clinical 
response. Specifi cally, at day 15, the overall 
response rate (ORR) was 71%. At day 29, the com-
plete response rate (CR) was 52% and the ORR was 
64% across all treatment doses. The highest day 
29 CR of 61% was achieved in patients receiving 
itolizumab within 72 hours of also starting sys-
temic corticosteroids (TABLE1).

EQUATE is a phase 1/2, open label, 3 + 3, dose-
escalation study. Investigators administered 
3 doses in a cohort expansion after the dose-esca-
lation stage. A total of 25 patients with grades 3 to 
4 GVHD were randomly assigned to receive itoli-
zumab in 5 biweekly intravenous (IV) doses of 
1.6 mg/kg (n = 9), 0.8 mg/kg (n = 12), or 0.4 mg/
kg (n = 4). Patients received itolizumab on days 
1, 15, 29, 43, and 57, and were monitored through 
day 337. The primary objectives of the study were 
to monitor the safety of IV itolizumab and to 
identify the optimal dose. Secondary objectives 
included characterizing the pharmacokinetics 
and pharmacodynamics of itolizumab as well as 
assessing ORR, nonrelapse mortality, chronic 
GVHD, and durability. 

Across all dose variations, 79% of day 
29 responders maintained a response through 
day 169, and 55% through day 337. “It’s important 
to note that 4 responders died while on study, 
2 of whom died more than 6 months after initi-

ating itolizumab,” said Cutler, who is medical 
director of the Adult Stem Cell Transplantation 
Program and director of clinical research for stem 
cell transplantation at Dana-Farber. 

Cutler continued, “We see that looking only at 
responders, progression-free survival was approx-
imately 50% at 1 year. Looking at overall survival, 
stratifying by response or lack thereof at day 29, 
we note an extraordinarily high overall survival 
for [patients] who did have early responses, with 
over 75% alive at 12 months.” 

Itolizumab was also associated with dose 
reduction in patients who underwent systemic 
steroid use. The median steroid dose reduction for 
responders was 73% at day 29 and 96% at day 169. 

The median age of patients was 55 years, and 
64% were male. Sixteen patients had grade 3 
aGVHD (64%), 8 had grade 2 (32%), and 1 patient 
had grade 2 (4%). Ninety-six percent of patients 
had an Ann Arbor score of 2 or 3. 

In total, 16 patients experienced severe adverse 
events (AEs), although 2 of these were considered 
related to the study intervention. Eight AEs led to 
death, and 6 patients had AEs that led to study drug 
discontinuation, including 3 that were related to 
infections. “There was 1 dose-limiting toxicity at 
the 1.6-mg/kg dose, which led to the expansion of 
the 0.8-mg/kg dose cohort,” Cutler commented. 

These results were favorable enough to initiate 
the phase 3 EQUATOR study (NCT05263999), which 
will test itolizumab in combination with cortico-
steroids for the frontline treatment of aGVHD. TT

R E F E R E N C E

Koreth J, Waller E, Nakamura R, et al. Updated interim results from the EQUATE 

study: preliminary safety and effi  cacy of itolizumab, a novel targeted anti-CD6 

therapy, in newly diagnosed acute graft-versus-host disease. Presented at: 

EBMT 48th Annual Meeting; March 19-23, 2022; Virtual.

Corey S. Cutler, MD, MPH, FRCPC
Medical Director
Adult Stem Cell Transplantation Program
Director of Clinical Research
Stem Cell Transplantation
Director
Stem Cell Transplantation Survivorship
  Program
Dana-Farber Cancer Institute
Associate Professor of Medicine
Harvard Medical School
Boston, MA

TA B L E . R E S P O N S E S  BY  DAY  1 5  A N D  M A I N TA I N E D  AT  DAY  2 9  I N  E Q UAT E  S T U DY  ( N C T 0 3 7 6 3 3 1 8 ) 1

EARLY RESPONSE: DAY 15 RESPONSE END POINT: DAY 29 TREATMENT-NAÏVE RESPONSE: DAY 29 
(TREATMENT ≤ 3 DAYS OF STEROIDS)

N CR ORR N CR ORR N CR ORR

0.4 mg/kg 4 2 (50%) 3 (75%) 4 2 (50%) 2 (50%) 4 2 (50%) 2 (50%)

0.4 mg/kg 11 6 (55%) 7 (64%) 12 7 (58%) 7 (58%) 9 6 (67%) 6 (67%)

0.4 mg/kg 9 4 (44%) 7 (78%) 9 4 (44%) 7 (78%) 5 3 (60%) 4 (80%)

Total 24 12 (50%) 17 (71%) 25 13 (52%) 16 (64%) 18 11 (61%) 12 (67%)

CR, complete response; ORR, overall response rate.
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48th Annual MEETING OF THE EUROPEAN SOCIETY FOR BONE MARROW TRANSPLANTATION

Good CAR T-Cell Expansion 
After Infusion on Day 10 May Predict 
Response in Patients With Lymphoma
B y  C o n o r  K i l l m u r r a y

DEMONSTRATION OF GOOD chi-
meric antigen receptor (CAR) T-cell 
expansion on day 10 (C10) after infu-

sion could be an early biomarker to predict 
response and survival in patients with B-cell 
lymphoma, according to a prospective in vivo 
assessment presented at the 48th Annual 
Meeting of the European Society for Blood 
and Marrow Transplantation in March.1

“No biomarker can predict [CAR T-cell ther-
apy] outcomes in vivo on an individual patient 
level,” explained Martina Pennisi, MD, attend-
ing physician at Fondazione IRCCS Istituto 
Nazionale dei Tumori in Milan, Italy, in a virtual
presentation of the study results. “Therefore 
their use in clinical practice is currently lim-
ited. So our aim was to evaluate whether CAR 
T-cell monitoring in peripheral blood could 
predict a treatment response in real life.” 

Treatment using the CAR T-cell therapies 
tisagenlecleucel (tisa-cel; Kymriah) and 
axicabtagene ciloleucel (axi-cel; Yescarta) is 
becoming a standard of care for patients with 
lymphoma, but markers for response are 
not well characterized, investigators noted. 
They added that although clinical features—
poor performance score, high systemic
infl ammatory state, tumor burden, lactate 
dehydrogenase level—may be associated with 
lower effi cacy, according to previous studies  
higher axi-cel peak concentrations have also 
been associated with better response rates 
at 30 days and have led to a longer progres-
sion-free survival (PFS).  

“However, response and survival do not 
appear to be infl uenced by patients’ charac-
teristics in other reports, and the role of CAR 
T-[cell] expansion in peripheral blood [PB] 
has never been prospectively investigated 

in a real-life setting,” investigators wrote 
in the abstract.

A single-center prospective study looked 
at 53 patients with diffuse large B-cell 
lymphoma (n = 28), transformed follicular 
lymphoma (n = 15), primary mediastinal 
large B-cell lymphoma (n = 8), or high-grade 
B-cell lymphoma (n = 9) who received either 
tisa-cel (n = 26) or axi-cel (n = 27). Investiga-
tors aimed to correlate the in vivo expansion 
kinetics with lymphoma response from both 
CAR T-cell therapies, as well as evaluate sur-
vival and adverse events (AEs). 

The majority of patients had an ECOG per-
formance status of 0 (81%) and stage III to IV 
disease (77%), and 42% of patients reporting 
having received 3 or more prior lines of therapy.

Samples of PB were collected on days 5, 7, 
10, 14, 21, and 28 after CAR T-cell infusion, 
and then monthly until disease progression 
or 1 year after infusion. Flow cytometry was 
then used to assess the sample and fi nd via-
ble cells for study to determine the peak of 
the CAR T-cell treatment. 

After 90 days, overall response rates in 
the axi-cel and tisa-cel groups were 59% 
(n = 16) and 58% (n = 15), respectively, includ-
ing complete response rates of 48% (n = 13) 
and 58% (n = 15), respectively. 

Investigators found that the kinetics of 
both therapies were similar by looking at the 
median time to peak expansion of T cells, 
which was 10 days for patients in both the 
tisa-cel and axi-cel arms. Investigators also 
calculated the median maximum concentra-
tion of CAR T cells in treated patients. At C10

this number was at 25 cells (range, 12-82), 
whereas the overall median maximum of 
CAR T cells was 54 (range, 25-104). 

Area under the curve from day 0 to day 
30 was calculated to be 123 (range, 55-248), 
and investigators found no signifi cant differ-
ence when comparing the treatment arms. 
Moreover, investigators found that the area 
under the curve and maximum T cells at 
10 days were strongly correlated (correlation 
score, 0.88; 95% CI, 0.79-0.92, P = .001), which 
showed the patients’ T-cell expansion peak-
ing at 10 days was a promising result.

“After considering other variables that 
could be associated with response, only 
C10 was associated with a signifi cant, good 
response (P = .038) at day 90,” Pennisi said. 
“We then looked at patients who were con-
sidered responders at day 90 and we looked 
at the association of all kinetic parameters of 
expansion of CAR T cells, and we found that 
responders had signifi cantly higher parame-
ters compared [with] nonresponders.” 

Safety on these therapies was still manage-
able, with immune effector cell–associated
neurotoxicity syndrome observed in only 
5 patients, all of which were grade 1. Overall, 
13 patients experienced grade 2 or higher 
cytokine release syndrome: 6 patients in the 
axi-cel arm and 7 in the tisa-cel arm.  

“We believe that C10 can represent an 
early biomarker to predict response and 
survival on an individual patient level. 
However, further studies on larger popula-
tions are warranted to validate our results,” 
Pennisi concluded. TT

R E F E R E N C E

Pennisi M, Monfrini C, Aragona V, et al. Real-life experience with com-

mercial CAR T cells for lymphoma patients: early expansion kinetic 

predicts disease response and survival. Presented at: EBMT 48th An-

nual Meeting; March 19-23, 2022; virtual. Abstract OS13-07.
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cell carcinoma (CSCC), basal cell carcinoma (BCC), 
Merkel cell carcinoma (MCC), and angiosarcoma 
achieved at least a partial response (PR) when 
receiving the combination therapy.

“For CSCC, we are most excited about the 
remarkable complete response [CR] rate—up to 
[approximately] 50% CR,” Jiaxin Niu, MD, codi-
rector of the Lung Cancer Program and associate 
director of the Head and Neck Cancer Program at 
Banner MD Anderson Cancer Center in Gilbert, 
Arizona, said in his presentation.

Niu discussed results from the NMSC portion 
of the open-label, multicenter, phase 1/2 IGNYTE 
trial, where patients received the combination  
of RP1, an enhanced potency oncolytic herpes 

simplex virus 1, and nivolumab, an anti–PD-1 
monoclonal antibody, but did not cover the other 
solid tumors evaluated or the RP1-only arm of the 
trial. “Oncolytic virus has long been studied in 
cancer immunotherapy,” Niu said. “So, the idea 
is using this bioengineered virus, [because it] 
can preferentially infect and replicate in cancer 
cells to promote immunogenic cell death.” RP1 
had previously shown potent fusogenic glycopro-
tein-enhanced antitumor activity and immuno-
genic cell death in preclinical studies.

When assessed in the IGNYTE trial, 30 patients 
with NMSC who had not received an anti–PD-1 
or anti–PD-L1 therapy were given RP1 at 1 × 106

plaque-forming unit (PFU)/mL for their fi rst dose 
in cycle 1, then 1 × 107 PFU/mL for all subsequent 

CONTINUED FROM COVER

RP1 Plus Nivolumab Demonstrates 
Antitumor Activity in Skin Cancer
B y  D y l a n n  C o h n - E m e r y

2022 MULTIDISCIPLINARY HEAD AND NECK CANCERS SYMPOSIUM
Phoenix ,  AZ

Februar y 24-26,  2022                   
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Jiaxin Niu, MD
Codirector 
Lung Cancer Program 
Associate Director 
Head and Neck Cancer Program 
Banner MD Anderson Cancer Center
Gilbert, AZ

TA B L E . E F F I C AC Y  A N D  R E S P O N S E S  TO  T H E  I G N Y T E  T R I A L  ( N C T 0 3 7 6 7 3 4 8 ) 1

CSCC BCC MCC ANGIOSARCOMA

N 15 4 4 5

BEST OVERALL RESPONSE, N (%)

   CR 7 (46.6) 0 0 0

   PR 2 (13.2) 1 (25) 3 (75) 3 (60)

   SD 1 (6.7) 2 (50) 0 1 (20)

   PD 4 (26.7) 1 (25) 1 (25) 1 (20)

   ORR 9 (60) 1 (25) 3 (75) 3 (60)

   CR + PR + SD 10 (66.7) 3 (75) 3 (75) 4 (80)

BCC, basal cell carcinoma; CR, complete response; CSCC, cutaneous squamous cell carcinoma; MCC, Merkel cell carcinoma; ORR, objective response rate; PD, 
progressive disease; PR, partial response; SD, stable disease. 

CONT IN U ED ON PAGE 54 
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OVERALL SURVIVAL AT 3-YEAR PLANNED EXPLORATORY ANALYSIS‡

(median duration of follow-up 39.4 months)
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Time from randomization (months)
Number of patients at risk
IMFINZI + EP

EP

268 244 214 177 140 109 85 70 60 54 50 46 39 25 13 3 0 0

269 243 212 156 104 82 64 51 36 24 19 17 13 10 3 0 0 0

36 months

17.6%

52.8%
12 months

24 months

22.9%

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

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

ES-SCLC

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

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

Immune-Mediated Adverse Reactions
Important immune-mediated adverse reactions listed under Warnings and Precautions may not include all possible severe and fatal 
immune-mediated reactions. Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or 
tissue. Immune-mediated adverse reactions can occur at any time after starting treatment or after discontinuation. Monitor patients 
closely for symptoms and signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 

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

Safety and tolerability
•

•

•
•
•

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

IMFINZI + EP: Sustained overall survival benefit at 3 years1

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

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

ES-SCLC=extensive-stage small cell lung cancer; EP=etoposide and either carboplatin or cisplatin; IO=immuno-oncology; 1L=first line.
*Preferred intervention=intervention that is based on superior efficacy, safety, and evidence, and, when appropriate, affordability. Category 1=based upon high-level evidence, there is uniform 
National Comprehensive Cancer Network® (NCCN®) consensus that the intervention is appropriate. NCCN makes no warranties of any kind whatsoever regarding their content, use, or application 
and disclaims any responsibility for their application or use in any way. To view the most recent and complete version of the guideline, go online to NCCN.org.

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

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

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

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

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

13-MONTH mOS
WITH IMFINZI + EP

10.3-MONTH mOS
WITH EP ALONE

VS

SUPERIOR OVERALL SURVIVAL AT INTERIM ANALYSIS3§

US-58276_US-56259 Imfinzi Targeted Therapies in Oncology.indd   1 10/15/21   9:39 AM
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Time from randomization (months)
Number of patients at risk
IMFINZI + EP

EP

268 244 214 177 140 109 85 70 60 54 50 46 39 25 13 3 0 0

269 243 212 156 104 82 64 51 36 24 19 17 13 10 3 0 0 0

5.8%

36 months

17.6%
39.3%
52.8%
12 months

13.9%

24 months

22.9%

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

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

ES-SCLC

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

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

Immune-Mediated Adverse Reactions
Important immune-mediated adverse reactions listed under Warnings and Precautions may not include all possible severe and fatal 
immune-mediated reactions. Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or 
tissue. Immune-mediated adverse reactions can occur at any time after starting treatment or after discontinuation. Monitor patients 
closely for symptoms and signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 

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

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

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

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

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

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

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

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

IMFINZI + EP: Sustained overall survival benefit at 3 years1

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

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

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

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

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

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

13-MONTH mOS
WITH IMFINZI + EP

10.3-MONTH mOS
WITH EP ALONE

VS

SUPERIOR OVERALL SURVIVAL AT INTERIM ANALYSIS3§
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Select Safety Information (continued)
Immune-Mediated Adverse Reactions (continued)
Evaluate liver enzymes, creatinine, and thyroid function at 
baseline and periodically during treatment. In cases of suspected 
immune-mediated adverse reactions, initiate appropriate workup 
to exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty consultation 
as appropriate. Withhold or permanently discontinue IMFINZI 
depending on severity. See Dosing and Administration for 
specific details. In general, if IMFINZI requires interruption or 
discontinuation, administer systemic corticosteroid therapy (1 mg 
to 2 mg/kg/day prednisone or equivalent) until improvement to 
Grade 1 or less. Upon improvement to Grade 1 or less, initiate 
corticosteroid taper and continue to taper over at least 1 month. 
Consider administration of other systemic immunosuppressants 
in patients whose immune-mediated adverse reactions are not 
controlled with corticosteroid therapy.

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

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

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

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

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

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

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

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

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

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

• Type 1 Diabetes Mellitus, which can present with 
diabetic ketoacidosis: Monitor patients for hyperglycemia or 
other signs and symptoms of diabetes. Initiate treatment with 
insulin as clinically indicated. Grade 3 immune-mediated type 
1 diabetes mellitus occurred in <0.1% (1/1889) of patients 
receiving IMFINZI.

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

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

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

• Cardiac/vascular: Myocarditis, pericarditis, vasculitis.

• Nervous system: Meningitis, encephalitis, myelitis and 
demyelination, myasthenic syndrome/myasthenia gravis 
(including exacerbation), Guillain-Barré syndrome, nerve 
paresis, autoimmune neuropathy.

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



Select Safety Information (continued)
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• Ocular: Uveitis, iritis, and other ocular inflammatory toxicities 
can occur. Some cases can be associated with retinal 
detachment. Various grades of visual impairment to include 
blindness can occur. If uveitis occurs in combination with 
other immune-mediated adverse reactions, consider a 
Vogt-Koyanagi-Harada-like syndrome, as this may require 
treatment with systemic steroids to reduce the risk of 
permanent vision loss.

• Gastrointestinal: Pancreatitis including increases in serum 
amylase and lipase levels, gastritis, duodenitis.

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

• Endocrine: Hypoparathyroidism

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

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

Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who 
receive allogeneic hematopoietic stem cell transplantation 
(HSCT) before or after being treated with a PD-1/L-1 blocking 
antibody. Transplant-related complications include hyperacute 
graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, 
hepatic veno-occlusive disease (VOD) after reduced intensity 
conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur 
despite intervening therapy between PD-1/L-1 blockade and 
allogeneic HSCT. Follow patients closely for evidence of 
transplant-related complications and intervene promptly. 
Consider the benefit versus risks of treatment with a PD-1/L-1 
blocking antibody prior to or after an allogeneic HSCT.

Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, 
IMFINZI can cause fetal harm when administered to a pregnant 
woman. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective 
contraception during treatment with IMFINZI and for at least 
3 months after the last dose of IMFINZI.

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

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

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

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

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

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

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

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

(durvalumab) [Prescribing Information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2021. 4. Paz-Ares L, Dvorkin M, Chen Y, et al. 
Durvalumab plus platinum-etoposide versus platinum-etoposide in first-line 
treatment of extensive-stage small-cell lung cancer (CASPIAN): a randomised, 
controlled, open-label, phase 3 trial. Lancet. 2019;394 (10212):1929-1939.Lancet. 2019;394 (10212):1929-1939.Lancet
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IMFINZI® (durvalumab) injection, for intravenous use
Brief Summary of Prescribing Information. For complete prescribing information consult official 
package insert.

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

Indication Recommended IMFINZI dosage Duration of 
Therapy

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

Until disease 
progression or 
unacceptable 
toxicity

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

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

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

Pneumonitis
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue

Colitis
Grade 2 or 3 Withhold2

Grade 4 Permanently discontinue

Hepatitis with no tumor 
involvement of the liver

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

Withhold2

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

Permanently discontinue

Hepatitis with tumor 
involvement of the liver3

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

Withhold2

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

Permanently discontinue

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

Nephritis with Renal
Dysfunction

Grade 2 or 3 increased blood 
creatinine Withhold2

Grade 4 increased blood creatinine Permanently discontinue

Exfoliative Dermatologic
Conditions

Suspected SJS, TEN, or DRESS Withhold2

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

Neurological Toxicities
Grade 2 Withhold2

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

Grade 1 or 2 Interrupt or slow the rate 
of infusion

Grade 3 or 4 Permanently discontinue

ALT = alanine aminotransferase, AST = aspartate aminotransferase, DRESS = Drug Rash with Eosinophilia 
and Systemic Symptoms, SJS = Stevens Johnson Syndrome, TEN = toxic epidermal necrolysis, 
ULN = upper limit normal
1 Based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
2 Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently 
discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone 10 mg per day or less (or equivalent) within 12 weeks of initiating steroids.
3 If AST and ALT are less than or equal to ULN at baseline in patients with liver involvement, withhold 
or permanently discontinue IMFINZI based on recommendations for hepatitis with no liver involvement.

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

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

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

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

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

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

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

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

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

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS 
Immune-Mediated Adverse Reactions
IMFINZI is a monoclonal antibody that belongs to a class of drugs that bind to either the 
programmed death-receptor 1 (PD-1) or the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 
pathway, thereby removing inhibition of the immune response, potentially breaking peripheral 
tolerance and inducing immune-mediated adverse reactions. Important immune-mediated 
adverse reactions listed under Warnings and Precautions may not include all possible severe 
and fatal immune-mediated reactions.
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse reactions can occur at any time after starting 
treatment with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions 
usually manifest during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated 
adverse reactions can also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential to 
ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms and 
signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during 
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate 
workup to exclude alternative etiologies, including infection. Institute medical management 
promptly, including specialty consultation as appropriate.
Withhold or permanently discontinue IMFINZI depending on severity [see Dosage and 
Administration (2.2) in the full Prescribing Information]. In general, if IMFINZI requires 
interruption or discontinuation, administer systemic corticosteroid therapy (1 mg to 
2 mg/kg/day prednisone or equivalent) until improvement to Grade 1 or less. Upon 
improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper over at least 
1 month. Consider administration of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with corticosteroid therapy.
Toxicity management guidelines for adverse reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies and dermatologic reactions) are discussed below.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The incidence of pneumonitis is higher in 
patients who have received prior thoracic radiation.
In Patients Who did Not Receive Recent Prior Radiation
In patients who received IMFINZI on clinical trials in which radiation therapy was generally not 
administered immediately prior to initiation of IMFINZI, the incidence of immune-mediated 
pneumonitis was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 (0.4%) adverse 
reactions. Events resolved in 19 of the 34 patients and resulted in permanent discontinuation 
in 5 patients. Systemic corticosteroids were required in 19 patients (19/34) with pneumonitis 
who did not receive chemoradiation prior to initiation of IMFINZI.
In Patients Who Received Recent Prior Radiation
The incidence of pneumonitis (including radiation pneumonitis) in patients with unresectable 
Stage III NSCLC following definitive chemoradiation within 42 days prior to initiation of 
IMFINZI in PACIFIC was 18.3% (87/475) in patients receiving IMFINZI and 12.8% (30/234) in 
patients receiving placebo. Of the patients who received IMFINZI (475) 1.1% were fatal and 
2.7% were Grade 3 adverse reactions. Events resolved in 50 of the 87 patients and resulted 
in permanent discontinuation in 27 patients.
Systemic corticosteroids were required in 64 patients (64/87) with pneumonitis who had 
received chemoradiation prior to initiation of IMFINZI, while 2 patients required use of 
infliximab with high-dose steroids.
The frequency and severity of immune-mediated pneumonitis in patients who did not receive 
definitive chemoradiation prior to IMFINZI were similar whether IMFINZI was given as a single 
agent in patients with various cancers in a pooled data set or in patients with ES-SCLC when 
given in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently associated with diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients with 
corticosteroid-refractory immune-mediated colitis. In cases of corticosteroid-refractory 
colitis, consider repeating infectious workup to exclude alternative etiologies.
Immune-mediated colitis occurred in 2% (37/1889) of patients receiving IMFINZI, including 
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions. Events resolved in 27 of the 37 
patients and resulted in permanent discontinuation in 8 patients. Systemic corticosteroids 
were required in all patients with immune-mediated colitis, while 2 patients (2/37) required 
other immunosuppressants (e.g. infliximab, mycophenolate).
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis.
Immune-mediated hepatitis occurred in 2.8% (52/1889) of patients receiving IMFINZI, 
including fatal (0.2%), Grade 4 (0.3%) and Grade 3 (1.4%) adverse reactions. Events resolved 
in 21 of the 52 patients and resulted in permanent discontinuation of IMFINZI in 6 patients. 
Systemic corticosteroids were required in all patients with immune-mediated hepatitis, while 
2 patients (2/52) required use of mycophenolate with high-dose steroids.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold or permanently discontinue IMFINZI based on the severity [see Dosage 
and Administration (2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the 
9 patients and did not lead to permanent discontinuation of IMFINZI in any patients. 
Systemic corticosteroids were required in all patients with adrenal insufficiency; of these, 
the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute 
symptoms associated with mass effect such as headache, photophobia, or visual field cuts. 
Hypophysitis can cause hypopituitarism. Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Withhold or permanently discontinue IMFINZI depending 
on severity [see  Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received 
IMFINZI. Treatment with systemic corticosteroids was administered in this patient. The event 
did not lead to permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or 
without endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone 
replacement therapy for hypothyroidism or institute medical management of hyperthyroidism 
as clinically indicated. Withhold or discontinue IMFINZI based on the severity [see Dosage 
and Administration (2.2) in the full Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients 
and resulted in permanent discontinuation in 1 patient. Systemic corticosteroids were 
required in 3 patients (3/9) with immune-mediated thyroiditis, while 8 patients (8/9) required 
endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients 
receiving IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent 
discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in 
9 patients (9/39) with immune-mediated hyperthyroidism, while 35 patients (35/39) 
required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of 
the 156 patients and did not lead to permanent discontinuation of IMFINZI in any patients. 
Systemic corticosteroids were required in 11 patients (11/156) and the majority of patients 
(152/156) required long-term thyroid hormone replacement.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis: Monitor patients for 
hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as 
clinically indicated. Withhold or permanently discontinue IMFINZI based on the severity [see 
Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients
receiving IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently 
discontinued. Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring 
insulin therapy that did not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and 
resulted in permanent discontinuation in 3 patients. Systemic corticosteroids were required 
in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), has occurred with PD-1/L-1 blocking 
antibodies. Topical emollients and/or topical corticosteroids may be adequate to treat mild 
to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI depending 
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients 
and resulted in permanent discontinuation in 2 patients. Systemic corticosteroids were 
required in all patients with immune-mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an 
incidence of less than 1% each in patients who received IMFINZI or were reported with the 
use of other PD-1/PD-L1 blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/
myasthenia gravis (including exacerbation), Guillain-Barré syndrome, nerve paresis, 
autoimmune neuropathy.
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities can occur. Some cases can be 
associated with retinal detachment. Various grades of visual impairment to include blindness 
can occur. If uveitis occurs in combination with other immune-mediated adverse reactions, 
consider a Vogt-Koyanagi-Harada-like syndrome, as this may require treatment with systemic 
steroids to reduce the risk of permanent vision loss.
Gastrointestinal: Pancreatitis including increases in serum amylase and lipase levels, 
gastritis, duodenitis.
Musculoskeletal and connective tissue disorders: Myositis/polymyositis, rhabdomyolysis 
and associated sequelae including renal failure, arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism
Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenia, solid organ 
transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of, 
or permanently discontinue IMFINZI based on the severity [see Dosage and Administration 
(2.2) in the full Prescribing Information]. For Grade 1 or 2 infusion-related reactions, consider 
using pre-medications with subsequent doses.

US-58276_US-56259 Imfinzi Targeted Therapies in Oncology.indd   3 10/15/21   9:39 AM

IMFINZI® (durvalumab) injection, for intravenous use 2

Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI, 
including Grade 3 (0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who receive allogeneic 
hematopoietic stem cell transplantation (HSCT) before or after being treated with a PD-1/L-1
blocking antibody. Transplant-related complications include hyperacute graft-versus-
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) 
after reduced intensity conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur despite intervening therapy
between PD-1/L-1 blockade and allogeneic HSCT.
Follow patients closely for evidence of transplant-related complications and intervene 
promptly. Consider the benefit versus risks of treatment with a PD-1/L-1 blocking antibody 
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman. In animal reproduction studies, administration 
of durvalumab to cynomolgus monkeys from the onset of organogenesis through delivery 
resulted in increased premature delivery, fetal loss and premature neonatal death. Advise 
pregnant women of the potential risk to a fetus. Advise females of reproductive potential to 
use effective contraception during treatment with IMFINZI and for at least 3 months after 
the last dose of IMFINZI [see Use in Specific Populations (8.1, 8.3) in the full Prescribing 
Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full 

Prescribing Information].
• Infusion-Related Reactions [see Warnings and Precautions (5.2) in the full Prescribing 

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

IMFINZI with etoposide 
and either carboplatin 

or cisplatin
N = 265

Etoposide and 
either carboplatin 

or cisplatin
N = 266

Adverse Reaction All Grades
(%)

Grade 3-4
(%)

All Grades
(%)

Grade 3-4
(%)

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

Hyperthyroidisma 10 0 0.4 0

Skin and subcutaneous tissue disorders
Alopecia 31 1.1 34 0.8

Rashb 11 0 6 0

IMFINZI with etoposide 
and either carboplatin 

or cisplatin
N = 265

Etoposide and 
either carboplatin 

or cisplatin
N = 266

Adverse Reaction All Grades
(%)

Grade 3-4
(%)

All Grades
(%)

Grade 3-4
(%)

General disorders and administration site conditions 

Fatigue/Asthenia 32 3.4 32 2.3

Metabolism and nutrition disorders

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

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

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

IMFINZI with Etoposide
and either Carboplatin

or Cisplatin

Etoposide and either
Carboplatin or

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

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

NA NA

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

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

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

4 LLN = lower limit of normal

Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of 
antibody formation is highly dependent on the sensitivity and specificity of the assay. 
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity 
in an assay may be influenced by several factors including assay methodology, sample 
handling, timing of sample collection, concomitant medications, and underlying disease. For 
these reasons, comparison of the incidence of antibodies to durvalumab to the incidence of 
antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as 
a single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies
(ADA) and 12 (0.5%) tested positive for neutralizing antibodies. The development of ADA 
against durvalumab appears to have no clinically relevant effect on its pharmacokinetics 
or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in 
combination with chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks 
no patients tested positive for treatment-emergent ADA.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Manufactured for: 
AstraZeneca Pharmaceuticals LP
Wilmington, DE 19850

By: AstraZeneca UK Limited
1 Francis Crick Ave., Cambridge, England CB2 0AA
US License No. 2043
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IMFINZI® (durvalumab) injection, for intravenous use
Brief Summary of Prescribing Information. For complete prescribing information consult official 
package insert.

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

Indication Recommended IMFINZI dosage Duration of 
Therapy

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

Until disease 
progression or 
unacceptable 
toxicity

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

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

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

Pneumonitis
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue

Colitis
Grade 2 or 3 Withhold2

Grade 4 Permanently discontinue

Hepatitis with no tumor 
involvement of the liver

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

Withhold2

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

Permanently discontinue

Hepatitis with tumor 
involvement of the liver3

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

Withhold2

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

Permanently discontinue

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

Nephritis with Renal
Dysfunction

Grade 2 or 3 increased blood 
creatinine Withhold2

Grade 4 increased blood creatinine Permanently discontinue

Exfoliative Dermatologic
Conditions

Suspected SJS, TEN, or DRESS Withhold2

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

Neurological Toxicities
Grade 2 Withhold2

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

Grade 1 or 2 Interrupt or slow the rate 
of infusion

Grade 3 or 4 Permanently discontinue

ALT = alanine aminotransferase, AST = aspartate aminotransferase, DRESS = Drug Rash with Eosinophilia 
and Systemic Symptoms, SJS = Stevens Johnson Syndrome, TEN = toxic epidermal necrolysis, 
ULN = upper limit normal
1 Based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
2 Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently 
discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone 10 mg per day or less (or equivalent) within 12 weeks of initiating steroids.
3 If AST and ALT are less than or equal to ULN at baseline in patients with liver involvement, withhold 
or permanently discontinue IMFINZI based on recommendations for hepatitis with no liver involvement.

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

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

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

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

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

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

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

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

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

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS 
Immune-Mediated Adverse Reactions
IMFINZI is a monoclonal antibody that belongs to a class of drugs that bind to either the 
programmed death-receptor 1 (PD-1) or the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 
pathway, thereby removing inhibition of the immune response, potentially breaking peripheral 
tolerance and inducing immune-mediated adverse reactions. Important immune-mediated 
adverse reactions listed under Warnings and Precautions may not include all possible severe 
and fatal immune-mediated reactions.
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse reactions can occur at any time after starting 
treatment with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions 
usually manifest during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated 
adverse reactions can also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential to 
ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms and 
signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during 
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate 
workup to exclude alternative etiologies, including infection. Institute medical management 
promptly, including specialty consultation as appropriate.
Withhold or permanently discontinue IMFINZI depending on severity [see Dosage and 
Administration (2.2) in the full Prescribing Information]. In general, if IMFINZI requires 
interruption or discontinuation, administer systemic corticosteroid therapy (1 mg to 
2 mg/kg/day prednisone or equivalent) until improvement to Grade 1 or less. Upon 
improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper over at least 
1 month. Consider administration of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with corticosteroid therapy.
Toxicity management guidelines for adverse reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies and dermatologic reactions) are discussed below.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The incidence of pneumonitis is higher in 
patients who have received prior thoracic radiation.
In Patients Who did Not Receive Recent Prior Radiation
In patients who received IMFINZI on clinical trials in which radiation therapy was generally not 
administered immediately prior to initiation of IMFINZI, the incidence of immune-mediated 
pneumonitis was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 (0.4%) adverse 
reactions. Events resolved in 19 of the 34 patients and resulted in permanent discontinuation 
in 5 patients. Systemic corticosteroids were required in 19 patients (19/34) with pneumonitis 
who did not receive chemoradiation prior to initiation of IMFINZI.
In Patients Who Received Recent Prior Radiation
The incidence of pneumonitis (including radiation pneumonitis) in patients with unresectable 
Stage III NSCLC following definitive chemoradiation within 42 days prior to initiation of 
IMFINZI in PACIFIC was 18.3% (87/475) in patients receiving IMFINZI and 12.8% (30/234) in 
patients receiving placebo. Of the patients who received IMFINZI (475) 1.1% were fatal and 
2.7% were Grade 3 adverse reactions. Events resolved in 50 of the 87 patients and resulted 
in permanent discontinuation in 27 patients.
Systemic corticosteroids were required in 64 patients (64/87) with pneumonitis who had 
received chemoradiation prior to initiation of IMFINZI, while 2 patients required use of 
infliximab with high-dose steroids.
The frequency and severity of immune-mediated pneumonitis in patients who did not receive 
definitive chemoradiation prior to IMFINZI were similar whether IMFINZI was given as a single 
agent in patients with various cancers in a pooled data set or in patients with ES-SCLC when 
given in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently associated with diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients with 
corticosteroid-refractory immune-mediated colitis. In cases of corticosteroid-refractory 
colitis, consider repeating infectious workup to exclude alternative etiologies.
Immune-mediated colitis occurred in 2% (37/1889) of patients receiving IMFINZI, including 
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions. Events resolved in 27 of the 37 
patients and resulted in permanent discontinuation in 8 patients. Systemic corticosteroids 
were required in all patients with immune-mediated colitis, while 2 patients (2/37) required 
other immunosuppressants (e.g. infliximab, mycophenolate).
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis.
Immune-mediated hepatitis occurred in 2.8% (52/1889) of patients receiving IMFINZI, 
including fatal (0.2%), Grade 4 (0.3%) and Grade 3 (1.4%) adverse reactions. Events resolved 
in 21 of the 52 patients and resulted in permanent discontinuation of IMFINZI in 6 patients. 
Systemic corticosteroids were required in all patients with immune-mediated hepatitis, while 
2 patients (2/52) required use of mycophenolate with high-dose steroids.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold or permanently discontinue IMFINZI based on the severity [see Dosage 
and Administration (2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the 
9 patients and did not lead to permanent discontinuation of IMFINZI in any patients. 
Systemic corticosteroids were required in all patients with adrenal insufficiency; of these, 
the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute 
symptoms associated with mass effect such as headache, photophobia, or visual field cuts. 
Hypophysitis can cause hypopituitarism. Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Withhold or permanently discontinue IMFINZI depending 
on severity [see  Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received 
IMFINZI. Treatment with systemic corticosteroids was administered in this patient. The event 
did not lead to permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or 
without endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone 
replacement therapy for hypothyroidism or institute medical management of hyperthyroidism 
as clinically indicated. Withhold or discontinue IMFINZI based on the severity [see Dosage 
and Administration (2.2) in the full Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients 
and resulted in permanent discontinuation in 1 patient. Systemic corticosteroids were 
required in 3 patients (3/9) with immune-mediated thyroiditis, while 8 patients (8/9) required 
endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients 
receiving IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent 
discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in 
9 patients (9/39) with immune-mediated hyperthyroidism, while 35 patients (35/39) 
required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of 
the 156 patients and did not lead to permanent discontinuation of IMFINZI in any patients. 
Systemic corticosteroids were required in 11 patients (11/156) and the majority of patients 
(152/156) required long-term thyroid hormone replacement.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis: Monitor patients for 
hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as 
clinically indicated. Withhold or permanently discontinue IMFINZI based on the severity [see 
Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients
receiving IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently 
discontinued. Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring 
insulin therapy that did not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and 
resulted in permanent discontinuation in 3 patients. Systemic corticosteroids were required 
in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), has occurred with PD-1/L-1 blocking 
antibodies. Topical emollients and/or topical corticosteroids may be adequate to treat mild 
to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI depending 
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients 
and resulted in permanent discontinuation in 2 patients. Systemic corticosteroids were 
required in all patients with immune-mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an 
incidence of less than 1% each in patients who received IMFINZI or were reported with the 
use of other PD-1/PD-L1 blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/
myasthenia gravis (including exacerbation), Guillain-Barré syndrome, nerve paresis, 
autoimmune neuropathy.
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities can occur. Some cases can be 
associated with retinal detachment. Various grades of visual impairment to include blindness 
can occur. If uveitis occurs in combination with other immune-mediated adverse reactions, 
consider a Vogt-Koyanagi-Harada-like syndrome, as this may require treatment with systemic 
steroids to reduce the risk of permanent vision loss.
Gastrointestinal: Pancreatitis including increases in serum amylase and lipase levels, 
gastritis, duodenitis.
Musculoskeletal and connective tissue disorders: Myositis/polymyositis, rhabdomyolysis 
and associated sequelae including renal failure, arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism
Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenia, solid organ 
transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of, 
or permanently discontinue IMFINZI based on the severity [see Dosage and Administration 
(2.2) in the full Prescribing Information]. For Grade 1 or 2 infusion-related reactions, consider 
using pre-medications with subsequent doses.
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Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI, 
including Grade 3 (0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who receive allogeneic 
hematopoietic stem cell transplantation (HSCT) before or after being treated with a PD-1/L-1
blocking antibody. Transplant-related complications include hyperacute graft-versus-
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) 
after reduced intensity conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur despite intervening therapy
between PD-1/L-1 blockade and allogeneic HSCT.
Follow patients closely for evidence of transplant-related complications and intervene 
promptly. Consider the benefit versus risks of treatment with a PD-1/L-1 blocking antibody 
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman. In animal reproduction studies, administration 
of durvalumab to cynomolgus monkeys from the onset of organogenesis through delivery 
resulted in increased premature delivery, fetal loss and premature neonatal death. Advise 
pregnant women of the potential risk to a fetus. Advise females of reproductive potential to 
use effective contraception during treatment with IMFINZI and for at least 3 months after 
the last dose of IMFINZI [see Use in Specific Populations (8.1, 8.3) in the full Prescribing 
Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full 

Prescribing Information].
• Infusion-Related Reactions [see Warnings and Precautions (5.2) in the full Prescribing 

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

IMFINZI with etoposide 
and either carboplatin 

or cisplatin
N = 265

Etoposide and 
either carboplatin 

or cisplatin
N = 266

Adverse Reaction All Grades
(%)

Grade 3-4
(%)

All Grades
(%)

Grade 3-4
(%)

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

Hyperthyroidisma 10 0 0.4 0

Skin and subcutaneous tissue disorders
Alopecia 31 1.1 34 0.8

Rashb 11 0 6 0

IMFINZI with etoposide 
and either carboplatin 

or cisplatin
N = 265

Etoposide and 
either carboplatin 

or cisplatin
N = 266

Adverse Reaction All Grades
(%)

Grade 3-4
(%)

All Grades
(%)

Grade 3-4
(%)

General disorders and administration site conditions 

Fatigue/Asthenia 32 3.4 32 2.3

Metabolism and nutrition disorders

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

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

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

IMFINZI with Etoposide
and either Carboplatin

or Cisplatin

Etoposide and either
Carboplatin or

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

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

NA NA

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

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

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

4 LLN = lower limit of normal

Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of 
antibody formation is highly dependent on the sensitivity and specificity of the assay. 
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity 
in an assay may be influenced by several factors including assay methodology, sample 
handling, timing of sample collection, concomitant medications, and underlying disease. For 
these reasons, comparison of the incidence of antibodies to durvalumab to the incidence of 
antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as 
a single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies
(ADA) and 12 (0.5%) tested positive for neutralizing antibodies. The development of ADA 
against durvalumab appears to have no clinically relevant effect on its pharmacokinetics 
or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in 
combination with chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks 
no patients tested positive for treatment-emergent ADA.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Manufactured for: 
AstraZeneca Pharmaceuticals LP
Wilmington, DE 19850

By: AstraZeneca UK Limited
1 Francis Crick Ave., Cambridge, England CB2 0AA
US License No. 2043
IMFINZI is a registered trademark of the AstraZeneca group of companies.
©AstraZeneca 2021                                            07/21   US-56259   8/21
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doses plus nivolumab at 240 mg every 
2 weeks for cycles 2 through 8, followed by 
nivolumab maintenance.

Of the 30 patients, 15 had CSCC, 4 had 
BCC, 4 had MCC, and 5 had angiosarcoma.
Objective response was observed in 
9 patients (60.0%) with CSCC, 1 (25.0%) with 
BCC, 3 (75.0%) with MCC, and 3 (60.0%) with 
angiosarcoma at the data cutoff of June 3, 
2021. Only patients with CSCC achieved CR, 
whereas none of the patients in the other 
subtype categories experienced CR. Two 
patients (13.2%) with CSCC, 1 (25.0%) with 
BCC, 3 (75.0%) with MCC, and 3 (60.0%) with 
angiosarcoma had a PR. Progressive disease 
occurred in 4 patients (26.7%) with CSCC and 
1 patient with BCC, MCC, and angiosarcoma, 
respectively (TABLE1).

“Seven patients [(46.6%) with CSCC] 
achieved CR, which is unprecedented when 
it comes to immunotherapy,” Niu said. “I was 
fortunate to be one of the investigators to 
study cemiplimab in CSCC. I can tell you from 
that phase 2 study, out of 60 patients, only 
[4] achieved complete remission, which was 
equivalent to 7%, so this is striking to us.”

A waterfall plot showed deep responses in 
most patients, and the duration of response 
was prolonged. Some patients were still in 
remission after 2 years of treatment. Further-
more, the median duration of response has 
not been reached at the time of the data cutoff.

The safety results were of the NMSC group 
and melanoma group combined (n = 69). Most 
of the adverse events (AEs) were grade 1 or 2. 
All-grade AEs were observed in 59 patients 
(89.5%). Grade 4 and 5 AEs occurred in 1 patient 
and were regarded as related to nivolumab. 
Grade 3 or more AEs were seen in 19 patients 
(27.5%) and included AEs such as fatigue, 
pyrexia, and decreased appetite/diarrhea.

“These data further support the ongoing trial, 
the phase 2 CERPASS study [NCT04050436], 
using RP1 oncolytic virus plus cemiplimab 
vs cemiplimab alone in patients with CSCC,” 
Niu said. “I believe a substantial proportion 
of patients will come from the head and neck 
population, just like the original cemiplimab 
study—in that cohort, 60% [of] tumors arose 
from the head and neck region.” TT

R E F E R E N C E 

Niu J, Milhem M, Vanderwalde AM, et al. Safety and effi  cacy of RP1 

+ nivolumab in patients with non-melanoma skin cancer of the head 

and neck: results from IGNYTE phase 1/2 multi-cohort clinical trial. 

Presented at: 2022 Multidisciplinary Head and Neck Cancers Sympo-

sium; February 24-26, 2022; Phoenix, Arizona. Accessed February 25, 

2022. https://bit.ly/3shikch
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FOR PATIENTS WITH squamous cell 
carcinoma of the head and neck (SCCHN) 
who progressed after a platinum chemo-

therapy regimen, tisotumab vedotin (Tivdak) 
demonstrated promising preliminary evi-
dence of antitumor activity, according to data 
presented at the 2022 Multidisciplinary Head 
and Neck Cancers Symposium.1

Results from the phase 2 innovaTV 207 
study (NCT03485209) showed a confi rmed 
objective response rate (ORR) of 16% and an 
overall disease control rate of 58%, along with 
a tolerable safety profi le (TABLE1). Among the 
31 patients receiving tisotumab vedotin, 5 had 
a partial response, 16 had stable disease, 8 
had progressive disease, and 2 patients were 
not evaluable. The median progression-free 

survival for patients was 4.2 months (95% CI, 
2.7-4.8), whereas the median overall survival 
was 9.4 months (95% CI, 8.1-11.8).

“You can see [from the study results] that 
79% of the evaluable patients had a reduction 
from baseline in their target lesion,” said May 
Cho, MD, associate clinical professor of med-
icine, University of California School of Med-
icine, Irvine, California, who presented the 
results of the SCCHN analysis of innovaTV 207 
during a live presentation at the symposium.

InnovaTV 207 is an ongoing open-label 
multicenter trial enrolling across the United
States and Europe looking at the use of 
2 mg/kg of tisotumab vedotin given intrave-
nously every 3 weeks. Patients with SCCHN 
on the trial had up to 3 systemic treatments 

TA B L E . S U M M A RY  O F  C O N F I R M E D  B E S T  OV E R A L L  R E S P O N S E  F O R  T H E  I N N OVAT V  2 0 7
T R I A L  ( N C T 0 3 4 8 5 2 0 9 ;  N  =  3 1 ) 1

CONFIRMED BEST OVERALL RESPONSE, n (%)

Confi rmed best overall response, n (%)

   Partial response 5 (16.1)

   Stable disease 16 (51.6)

   Progressive disease 8 (25.8)

   Not evaluable 2 (6.5)

Disease control rate, n (%) [95% CI] 18 (58.1) [39.1-75.5)

Median PFS, in months (95% CI) 4.2 (2.7-4.8)

Median OS, in months (95% CI) 9.4 (9.1-11.8)

OS, overall survival; PFS, progression-free survival.
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Tisotumab Vedotin Shows 
Promising Ef� cacy and 
Manageable Toxicity Pro� le 
in Phase 2 Study
B y  C o n o r  K i l l m u r r a y
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previously and a median duration of treatment 
of 12 weeks (range, 3-36 weeks; FIGURE1). 
Tisotumab vedotin is an investigational anti-
body-drug conjugate that has demonstrated 
preliminary evidence of activity.2

“Based on looking at the toxicity profi le 
there is a bit of stasis, and then ocular and neu-
ropathy adverse effects [AEs], so I think that 
[the patient’s tissue] has some expressions 
[for patients with head and neck cancer],” 
explained Cho when discussing the tissue 
expression factors of patients in the trial.

At least 1 or more treatment-emergent AEs 
(TEAEs) were observed in all 31 patients 
in the SCCHN cohort of innovaTV 207, but 
according to Cho these were all manageable. 
Twenty-eight patients had TEAEs related to 
the use of tisotumab vedotin. There was one 
fatal TEAE, but it was not related to tisotumab 
vedotin. The most common grade 3 AEs related
to tisotumab vedotin were anemia in 10% of 
patients and asthenia in 6%. Additionally, 
the most common AEs related to tisotumab 
vedotin were nausea, myalgia, and epistaxis 
in 29% of patients each.

The median age of patients in the treatment 
arm was 65 years. Fourteen patients had 
primary tumor surgery and 24 had primary 
tumor radiation. Prior systemic regimens 

included checkpoint inhibitors in 27 patients 
and cetuximab in 18 patients; all 31 patients 
were at least given platinum-based therapy.

These data, according to researchers, are 
enough to warrant further study with tiso-
tumab vedotin in this patient population. 
Cho said further studies will look at treat-
ment with tisotumab vedotin.

“Part D [of innovaTV 207] study is looking 
at the treatment-naïve patients in the fi rst-line 
setting with pembrolizumab and platinum 
doublet therapy with tisotumab vedotin every 
3 weeks,” Cho said when talking about the 
future of tisotumab vedotin in the SCCHN 
setting. “Part C of the study looks at patients 
in the second line and beyond on 1.7 mg/
kg of tisotumab vedotin on day 1 and 15, 
every 28 days.” TT

R E F E R E N C E S

1. Hong DS, Birnbaum A, Steuer C, et al. Effi  cacy and safety of tiso-

tumab vedotin in patients with head and neck squamous cell carci-

noma: results from a phase II cohort. Presented at: 2022 Multidisci-

plinary Head and Neck Cancers Symposium; February 24-26, 2022; 

Phoenix, AZ. Accessed February 25, 2022. https://bit.ly/3tl6Pjc

2. de Bono JS, Concin N, Hong DS, et al. Tisotumab vedotin in patients 

with advanced or metastatic solid tumours (InnovaTV 201): a fi rst-in-

human, multicentre, phase 1-2 trial. Lancet Oncol. 2019;20(3):383-

393. Published correction appears in Lancet Oncol. 2019;20(12):e663.

F I G U R E .  T R I A L  S C H E M A  F O R  PA R T  A  O F  T H E  I N N OVAT V  2 0 7  T R I A L  ( N C T 0 3 4 8 5 2 0 9 ) 1

Primary end point

•  Antitumor activity (ORR by 

investigator, RECIST v1.1)

Key secondary end points

•  Safety and tolerability, 

DCR, DOR, PFS, OS

Key eligibility criteria for 
SCCHN cohort

•  Relapsed, locally advanced 
or metastatic HNSCC

•   Prior therapy with 
platinum-based regimen 
and checkpoint inhibitor 
(if eligible)

•  Prior anti-EGFR therapy 
(if eligible)

•  Received ≤ prior treatment 
regimens in recurrent/
metastatic setting

Tisotumab vedotin 

2.0 mg/kg/ IV 

Q3W

SCCHN

Up to 3 systemic 
regimens

NSCLC (squamous) 

Up to 2 systemic 
regimens in the 

metastatic setting

Colorectal 
adenocarcinoma

Up to 3 systemic 
regimens

Exocrine pancreatic 
adenocarcinoma

Up to 1 systemic 
regimen

DCR, disease control rate; DOR, duration of response; HNSCC, head and neck 
squamous cell carcinoma; NSCLC, non–small cell lung cancer; ORR, objective 
response rate; OS, overall survival; PFS, progression-free survival; Q3W; once every 
3 weeks; SCCHN, squamous cell carcinoma of the head and neck.
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High Predictive Value Is Observed for Circulating 
Tumor Tissue in Oropharyngeal Cancer
B y  M a t t h e w  F o w l e r
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THE ABILITY TO predict disease 
recurrence is a clinically useful tool 
for any blood test. Results from a study 

evaluating circulating tumor tissue–modifi ed 
viral (TTMV)–human papillomavirus (HPV) 
DNA among patients treated for HPV-driven 
oropharyngeal squamous cell carcinoma is 
of interest, according to research presented 
at the 2022 Multidisciplinary Head and Neck 
Cancers Symposium.

The test produced a high positive predictive 
value (PPV) of 95% for patients who received 
treatment for HPV-driven oropharyngeal 
cancer and may detect recurrence earlier 
than imaging or other standard methods of 
recurrence monitoring (FIGURE).1

“While detection of tumor-specifi c DNA cir-
culating in a patient’s bloodstream has shown 
potential as a powerful yet minimally invasive 
diagnostic tool for several cancers, this is the 
fi rst study to demonstrate broad clinical utility 
and validity of the biomarker in HPV-driven 
oropharyngeal cancer,” Glenn J. Hanna, MD, 
director of the Center for Salivary and Rare 
Head and Neck Cancers at Dana-Farber Cancer 
Institute and assistant professor of medicine at 
Harvard Medical School in Boston, Massachu-
setts, said in his presentation of the data.

The primary aim of the multi-institutional 
study is to determine the PPV of circulating 
TTMV-HPV DNA to determine recurrent 
HPV-driven oropharyngeal cancer during 
the surveillance period for patients.

The population of patients consisted of those 
treated for HPV-driven oropharyngeal cancer 

without distant disease who were at least 
3 months post completion of standard defi nitive 
therapy. HPV status was provided by the clini-
cian, and patients also needed at least 1 TTMV-
HPV DNA result found during surveillance.

The investigators compared all positive 
results from the study to clinical disease sta-
tus reported by the provider for confi rmation.

A total of 1076 test results were included 
in the research across 118 clinical sites. 
Investigators reported a median of 2 cases 
per site. The median age for the population 

was 63 years, and most patients were male 
(88%), had positive p16 status (99%), and had 
at least 1 TTMV-HPV DNA test result (78%). 
Twenty-two percent of the population had 
more than 1 test result. The median follow-up 
was 9 months (range, 6-22).

A total of 996 tests (92.6%) were negative, 
and the remaining 80 (7.4%) were positive. 
When evaluating those who were positive, 
26% had known or confi rmed disease and 74% 
had clinically indeterminate/no evidence of 
disease (NED) status.

56 Targeted Therapies in Oncology | Vol. 11 No. 6

F I G U R E .  P O S I T I V E  P R E D I C T I V E  VA LU E  O F  T T M V - H P V  D N A  TO  D E T E C T  R E C U R R E N C E  ( N  =  8 0 ) 1 

55/59 (93%) PATIENTS: PROVEN RECURRENT, METASTATIC DISEASE 
ON IMAGING AND/OR BIOPSY

DISEASE NO DISEASE TOTAL

Positive 76 4 80

Negative NA 996 996

Total 76 1000 1076

55 + 21 = 76/80 = 95% PPV

NA, not available; NED, no evidence of disease; PPV, positive predictive value; TTMV-HPV, tumor tissue–
modifi ed viral human papillomavirus.

2022 MULTIDISCIPLINARY HEAD AND NECK CANCERS SYMPOSIUM
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HPV-16 disease was eventually identifi ed 
in 55 (93%) of 59 patients with a positive 
TTMV-HPV DNA test result. Of the 4 remain-
ing patients, 2 had clinically suspicious 
lesions and 2 remained clinically NED; all 
4  patients had TTMV-HPV DNA values between 
16 and 79 fragments/mL. Moreover, 48% of 
patients with positive results and 46% with 

indeterminate/NED status were tested more 
than 12 months after treatment completion.

The values between patients with active dis-
ease and those with indeterminate/NED status 
were relatively similar and not statistically sig-
nifi cant, although a trend existed toward higher 
values in patients with active disease (P = .27).

Hanna noted that establishing a cutoff 

value for determining clinically detectable 
disease is not feasible at this moment and 
that newly positive test results found during 
surveillance should prompt further examina-
tion to identify recurrence early. (See BOX2

for next steps for the use of TTMV-HPV DNA.)
“Most patients had no other evidence of 

disease or clinically indeterminate disease 
status at the time of their fi rst positive bio-
marker test,” he said. “Incorporating a test 
for TTMV-HPV DNA into routine posttreat-
ment follow-up can enable physicians to 
detect recurrent cancers earlier and allow 
us to start recommended interventions more 
quickly to improve outcomes.” TT
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•  Neoadjuvant response assessment

•  After transoral surgery

•  During or midtreatment to adaptively 
deintensify therapy (ReACT trial; 
NCT04900623)

•  Screening or early disease detection 
(IDEA-HPV trial; NCT04871490)

•  Advanced, incurable, or metastatic 
disease monitoring

•  Establishing pretreatment baseline values 
for prognostication and predictive benefi t; 
prospective surveillance values to guide 
imaging (NCT04965792)

•  Adjuvant immunotherapy or therapeutic 
vaccine trials for those with evidence of 
a detectable result or minimal residual 
disease post treatment

•  Updated surveillance guidelines that 
incorporate this biomarker  

NEXT STEPS FOR TTMV-HPV DNA TO REFINE TREATMENT OR 
THERAPEUTIC DECISION-MAKING2

2022 MULTIDISCIPLINARY HEAD AND NECK CANCERS SYMPOSIUM

TTMV-HPV, tumor tissue–modif ied viral human papil lomavirus.
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See a spectrum
of results

Let LENVIMA® change the way you view treatment

in second-line advanced RCC

•   14.6-month median PFS (95% CI: 5.9-20.1) with LENVIMA + everolimus vs 5.5 months (95% CI: 3.5-7.1) 
with everolimus alone (HR: 0.37 [95% CI: 0.22-0.62])1

 — 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm

LENVIMA + everolimus is the only TKI-mTOR inhibitor combination 
following anti-angiogenic therapy in advanced RCC1,2

INDICATION 
LENVIMA is indicated in combination with everolimus, for the treatment of 
adult patients with advanced renal cell carcinoma (RCC) following one prior 
anti-angiogenic therapy.

SELECTED SAFETY INFORMATION
Warnings and Precautions
Hypertension. In DTC (differentiated thyroid cancer), hypertension occurred in 
73% of patients on LENVIMA (44% grade 3-4). In RCC (renal cell carcinoma), 
hypertension occurred in 42% of patients on LENVIMA + everolimus (13% grade 
3). Systolic blood pressure ≥160 mmHg occurred in 29% of patients, and 21% 
had diastolic blood pressure ≥100 mmHg. In HCC (hepatocellular carcinoma), 
hypertension occurred in 45% of LENVIMA-treated patients (24% grade 3). Grade 
4 hypertension was not reported in HCC.

Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiation. Monitor blood pressure after 1 
week, then every 2 weeks for the � rst 2 months, and then at least monthly 
thereafter during treatment. Withhold and resume at reduced dose when 
hypertension is controlled or permanently discontinue based on severity.

Cardiac Dysfunction. Serious and fatal cardiac dysfunction can occur 
with LENVIMA. Across clinical trials in 799 patients with DTC, RCC, and HCC, 
grade 3 or higher cardiac dysfunction occurred in 3% of LENVIMA-treated 
patients. Monitor for clinical symptoms or signs of cardiac dysfunction. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue based on severity.

Arterial Thromboembolic Events. Among patients receiving LENVIMA 
or LENVIMA + everolimus, arterial thromboembolic events of any severity 
occurred in 2% of patients in RCC and HCC and 5% in DTC. Grade 3-5 arterial 
thromboembolic events ranged from 2% to 3% across all clinical trials. 

Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic 
events of any severity occurred in 5% of patients in CLEAR, including 
myocardial infarction (3.4%) and cerebrovascular accident (2.3%). 

Permanently discontinue following an arterial thrombotic event. The safety of 
resuming after an arterial thromboembolic event has not been established, 
and LENVIMA has not been studied in patients who have had an arterial 
thromboembolic event within the previous 6 months.

Hepatotoxicity. Across clinical studies enrolling 1327 LENVIMA-treated 
patients with malignancies other than HCC, serious hepatic adverse reactions 
occurred in 1.4% of patients. Fatal events, including hepatic failure, acute 
hepatitis and hepatorenal syndrome, occurred in 0.5% of patients. In HCC, 
hepatic encephalopathy occurred in 8% of LENVIMA-treated patients 
(5% grade 3-5). Grade 3-5 hepatic failure occurred in 3% of LENVIMA-
treated patients; 2% of patients discontinued LENVIMA due to hepatic 
encephalopathy, and 1% discontinued due to hepatic failure.

Monitor liver function prior to initiation, then every 2 weeks for the � rst 
2 months, and at least monthly thereafter during treatment. Monitor 
patients with HCC closely for signs of hepatic failure, including hepatic 
encephalopathy. Withhold and resume at reduced dose upon recovery or 
permanently discontinue based on severity.

Renal Failure or Impairment. Serious including fatal renal failure or 
impairment can occur with LENVIMA. Renal impairment was reported in 14% 
and 7% of LENVIMA-treated patients in DTC and HCC, respectively. Grade 
3-5 renal failure or impairment occurred in 3% of patients with DTC and 
2% of patients with HCC, including 1 fatal event in each study. In RCC, renal 
impairment or renal failure was reported in 18% of LENVIMA + everolimus–
treated patients (10% grade 3). 

Initiate prompt management of diarrhea or dehydration/hypovolemia. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue for renal failure or impairment based on severity. 

Proteinuria. In DTC and HCC, proteinuria was reported in 34% and 26% of 
LENVIMA-treated patients, respectively. Grade 3 proteinuria occurred in 11% 
and 6% in DTC and HCC, respectively. In RCC, proteinuria occurred in 31% of 
patients receiving LENVIMA + everolimus (8% grade 3). Monitor for proteinuria 
prior to initiation and periodically during treatment. If urine dipstick proteinuria 
≥2+ is detected, obtain a 24-hour urine protein. Withhold and resume at 
reduced dose upon recovery or permanently discontinue based on severity.

Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea 
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of 
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the 
most frequent cause of dose interruption/reduction, and diarrhea recurred 
despite dose reduction. Promptly initiate management of diarrhea. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
based on severity.
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Number of subjects at risk
LENVIMA + everolimus 
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Everolimus

Median (95% CI)
—-  LENVIMA (18 mg) +

everolimus (5 mg)
—-  Everolimus (10 mg)
HR: 0.37
(95% CI: 0.22-0.62)
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5.5
REDUCTION IN THE RISK 

OF PROGRESSION OR 
DEATH WITH LENVIMA + 

EVEROLIMUS VS 
EVEROLIMUS ALONE

63%

Please see all Selected Safety Information throughout and 
accompanying brief summary of full prescribing information. 

Visit www.LENVIMA.com/hcp to learn more

RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=con� dence interval; HR=hazard ratio.

SELECTED SAFETY INFORMATION

Warnings and Precautions (cont’d)
Fistula Formation and Gastrointestinal Perforation. Of the 799 
patients treated with LENVIMA or LENVIMA + everolimus in DTC, RCC, and 
HCC, � stula or gastrointestinal perforation occurred in 2%. Permanently 
discontinue in patients who develop gastrointestinal perforation of any 
severity or grade 3-4 � stula.

QT Interval Prolongation. In DTC, QT/QTc interval prolongation occurred 
in 9% of LENVIMA-treated patients and QT interval prolongation of >500 
ms occurred in 2%. In RCC, QTc interval increases of >60 ms occurred in 
11% of patients receiving LENVIMA + everolimus and QTc interval >500 ms 
occurred in 6%. In HCC, QTc interval increases of >60 ms occurred in 8% of 
LENVIMA-treated patients and QTc interval >500 ms occurred in 2%.

Monitor and correct electrolyte abnormalities at baseline and periodically 
during treatment. Monitor electrocardiograms in patients with congenital long 
QT syndrome, congestive heart failure, bradyarrhythmias, or those who are 
taking drugs known to prolong the QT interval, including Class Ia and III 
antiarrhythmics. Withhold and resume at reduced dose upon recovery based 
on severity.

Hypocalcemia. In DTC, grade 3-4 hypocalcemia occurred in 9% of 
LENVIMA-treated patients. In 65% of cases, hypocalcemia improved

or resolved following calcium supplementation with or without dose 
interruption or dose reduction. In RCC, grade 3-4 hypocalcemia occurred in 
6% of LENVIMA + everolimus–treated patients. In HCC, grade 3 hypocalcemia 
occurred in 0.8% of LENVIMA-treated patients. Monitor blood calcium levels 
at least monthly and replace calcium as necessary during treatment. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
depending on severity.

Reversible Posterior Leukoencephalopathy Syndrome (RPLS). Across 
clinical studies of 1823 patients who received LENVIMA as a single agent, RPLS 
occurred in 0.3%. Con� rm diagnosis of RPLS with MRI. Withhold and resume at 
reduced dose upon recovery or permanently discontinue depending on severity and 
persistence of neurologic symptoms.

•   26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm1

 —  21 patients (41%) who received LENVIMA + everolimus progressed vs 35 patients (70%) who received everolimus
 —  Death occurred in 5 patients (10%) who received LENVIMA + everolimus vs 2 patients (4%) who received 

everolimus

•   The treatment e� ect of LENVIMA + everolimus on PFS was supported by a retrospective, independent review 
of radiographs with an observed HR of 0.43 (95% CI: 0.24-0.75) compared with the everolimus arm1

•   Study 205 randomized 153 patients with advanced or metastatic renal cell carcinoma who had previously 
received anti-angiogenic therapy 1:1:1 to LENVIMA 18 mg + everolimus 5 mg, LENVIMA 24 mg monotherapy, or 
everolimus 10 mg monotherapy. All medications were administered orally once daily. Patients were required to 
have histological confi rmation of clear cell RCC and Eastern Cooperative Oncology Group performance status 
of 0 or 1. Patients were stratifi ed by hemoglobin level (≤13 g/dL vs >13 g/dL for males and ≤11.5 g/dL vs >11.5 g/
dL for females) and corrected serum calcium (≥10 mg/dL vs <10 mg/dL). The major e¢  cacy outcome measure 
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1. Other e¢  cacy outcome measures included overall survival and objective response rate1

14.6-month median PFS: with LENVIMA + everolimus vs everolimus alone1
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LENVIMA® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
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SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d) 
Hemorrhagic Events. Serious including fatal hemorrhagic events can occur with 
LENVIMA. In DTC, RCC, and HCC clinical trials, hemorrhagic events, of any grade, 
occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in 
combination with everolimus. The most frequently reported hemorrhagic events (all 
grades and occurring in at least 5% of patients) were epistaxis and hematuria. In 
DTC, grade 3-5 hemorrhage occurred in 2% of LENVIMA-treated patients, including 
1 fatal intracranial hemorrhage among 16 patients who received LENVIMA and had 
CNS metastases at baseline. In RCC, grade 3-5 hemorrhage occurred in 8% of 
LENVIMA + everolimus–treated patients, including 1 fatal cerebral hemorrhage. In 
HCC, grade 3-5 hemorrhage occurred in 5% of LENVIMA-treated patients, 
including 7 fatal hemorrhagic events. Serious tumor-related bleeds, including fatal 
hemorrhagic events, occurred in LENVIMA-treated patients in clinical trials and in 
the postmarketing setting. In postmarketing surveillance, serious and fatal carotid 
artery hemorrhages were seen more frequently in patients with anaplastic thyroid 
carcinoma (ATC) than other tumors. Safety and effectiveness of LENVIMA in 
patients with ATC have not been demonstrated in clinical trials. 

Consider the risk of severe or fatal hemorrhage associated with tumor invasion or 
in�ltration of major blood vessels (eg, carotid artery). Withhold and resume at 
reduced dose upon recovery or permanently discontinue based on severity.

Impairment of Thyroid Stimulating Hormone Suppression/Thyroid 
Dysfunction. LENVIMA impairs exogenous thyroid suppression. In DTC, 88% of 
patients had baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In 
patients with normal TSH at baseline, elevation of TSH level >0.5 mU/L was 
observed post baseline in 57% of LENVIMA-treated patients. In RCC and HCC, 
grade 1 or 2 hypothyroidism occurred in 24% of LENVIMA + everolimus–treated 
patients and 21% of LENVIMA-treated patients, respectively. In patients with normal 
or low TSH at baseline, elevation of TSH was observed post baseline in 70% of 
LENVIMA-treated patients in HCC and 60% of LENVIMA + everolimus–treated 
patients in RCC. 

Monitor thyroid function prior to initiation and at least monthly during treatment. 
Treat hypothyroidism according to standard medical practice.

Impaired Wound Healing. Impaired wound healing has been reported in 
patients who received LENVIMA. Withhold LENVIMA for at least 1 week prior to 
elective surgery. Do not administer for at least 2 weeks following major surgery and 
until adequate wound healing. The safety of resumption of LENVIMA after resolution 
of wound healing complications has not been established.

Osteonecrosis of the Jaw (ONJ). ONJ has been reported in patients receiving 
LENVIMA. Concomitant exposure to other risk factors, such as bisphosphonates, 
denosumab, dental disease, or invasive dental procedures, may increase the risk of ONJ.

Perform an oral examination prior to treatment with LENVIMA and periodically 
during LENVIMA treatment. Advise patients regarding good oral hygiene practices 
and to consider having preventive dentistry performed prior to treatment with 
LENVIMA and throughout treatment with LENVIMA.

Avoid invasive dental procedures, if possible, while on LENVIMA treatment, 
particularly in patients at higher risk. Withhold LENVIMA for at least 1 week prior to 
scheduled dental surgery or invasive dental procedures, if possible. For patients 
requiring invasive dental procedures, discontinuation of bisphosphonate treatment 
may reduce the risk of ONJ.

Withhold LENVIMA if ONJ develops and restart based on clinical judgement of 
adequate resolution.

Embryo-Fetal Toxicity. Based on its mechanism of action and data from animal 
reproduction studies, LENVIMA can cause fetal harm when administered to 
pregnant women. In animal reproduction studies, oral administration of lenvatinib 
during organogenesis at doses below the recommended clinical doses resulted in 
embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. Advise pregnant 
women of the potential risk to a fetus and advise females of reproductive potential 
to use effective contraception during treatment with LENVIMA and for at least 30 
days after the last dose.

Adverse Reactions 
In RCC, the most common adverse reactions (≥30%) observed in LENVIMA + 
everolimus–treated patients were diarrhea (81%), fatigue (73%), arthralgia/myalgia 
(55%), decreased appetite (53%), vomiting (48%), nausea (45%), stomatitis (44%), 
hypertension (42%), peripheral edema (42%), cough (37%), abdominal pain (37%), 
dyspnea (35%), rash (35%), decreased weight (34%), hemorrhagic events (32%), 
and proteinuria (31%). The most common serious adverse reactions (≥5%) were 
renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), 
diarrhea (5%), vomiting (5%), and dyspnea (5%). Adverse reactions led to dose 
reductions or interruption in 89% of patients. The most common adverse reactions 
(≥5%) resulting in dose reductions were diarrhea (21%), fatigue (8%), 
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%). 
Treatment discontinuation due to an adverse reaction occurred in 29% of patients.

Use in Speci�c Populations
Because of the potential for serious adverse reactions in breastfed infants, advise 
women to discontinue breastfeeding during treatment and for at least 1 week after the 
last dose. LENVIMA may impair fertility in males and females of reproductive potential.

No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or 
moderate (CLcr 30-59 mL/min) renal impairment. LENVIMA concentrations may 
increase in patients with DTC, RCC, or EC (endometrial carcinoma) and severe (CLcr 
15-29 mL/min) renal impairment. Reduce the dose for patients with DTC, RCC, or EC 
and severe renal impairment. There is no recommended dose for patients with HCC 
and severe renal impairment. LENVIMA has not been studied in patients with 
end-stage renal disease.

No dose adjustment is recommended for patients with HCC and mild 
hepatic impairment (Child-Pugh A). There is no recommended dose for patients 
with HCC with moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic 
impairment. No dose adjustment is recommended for patients with DTC, RCC, or 
EC and mild or moderate hepatic impairment. LENVIMA concentrations may 
increase in patients with DTC, RCC, or EC and severe hepatic impairment. Reduce 
the dose for patients with DTC, RCC, or EC and severe hepatic impairment.
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LENVIMA® (lenvatinib) capsules BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
LENVIMA is a kinase inhibitor that is indicated:
Differentiated Thyroid Cancer (DTC) 
• For the treatment of patients with locally recurrent or metastatic, progressive, radioactive iodine-refractory differentiated thyroid cancer (DTC). 
Renal Cell Carcinoma (RCC) 
• In combination with pembrolizumab, for the �rst line treatment of adult patients with advanced renal cell carcinoma (RCC).
• In combination with everolimus, for the treatment of adult patients with advanced renal cell carcinoma (RCC) following one prior 

anti-angiogenic therapy. 
Hepatocellular Carcinoma (HCC) 
• For the �rst-line treatment of patients with unresectable hepatocellular carcinoma (HCC). 
Endometrial Carcinoma (EC) 
• In combination with pembrolizumab, for the treatment of patients with advanced endometrial carcinoma (EC) that is not microsatellite 

instability-high (MSI-H) or mismatch repair de�cient (dMMR) who have disease progression following prior systemic therapy in any setting 
and are not candidates for curative surgery or radiation.

DOSAGE AND ADMINISTRATION
Important Dosage Information
• Reduce the dose for certain patients with renal or hepatic impairment
• Take LENVIMA once daily, with or without food, at the same time each day. If a dose is missed and cannot be taken within 12 hours, skip 

that dose and take the next dose at the usual time of administration
Single Agent Therapy:
• DTC: The recommended dosage is 24 mg orally once daily. 
•  HCC: The recommended dosage is based on actual body weight: 12 mg orally once daily for patients greater than or equal to 60 kg or 8 mg 

orally once daily for patients less than 60 kg.
Combination Therapy:
•  EC: The recommended dosage is 20 mg orally once daily in combination with pembrolizumab 200 mg administered as an intravenous 

infusion over 30 minutes every 3 weeks.
• RCC: The recommended dosage is:

o 20 mg orally once daily with pembrolizumab 200 mg administered as an intravenous infusion over 30 minutes every 3 weeks. 
o 18 mg orally once daily with everolimus 5 mg orally once daily.

Dosage Modi�cations for Adverse Reactions Recommendations for LENVIMA dose interruption, reduction and discontinuation for 
adverse reactions are listed in Table 1. Table 2 lists the recommended dosage reductions of LENVIMA for adverse reactions.

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

Adverse Reaction Severitya Dosage Modi�cations 
for LENVIMA

Hypertension
Grade 3

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

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

Grade 4 •     Permanently discontinue.

Cardiac Dysfunction
Grade 3

• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at a reduced dose or discontinue depending 

on the severity and persistence of adverse reaction.

Grade 4 •     Permanently discontinue.

Arterial Thromboembolic Event Any Grade •     Permanently discontinue.

Hepatotoxicity Grade 3 or 4

•    Withhold until improves to Grade 0 to 1 or baseline.
•    Either resume at a reduced dose or discontinue 

depending on severity and persistence of hepatotoxicity.
•    Permanently discontinue for hepatic failure.

Renal Failure or Impairment Grade 3 or 4
•    Withhold until improves to Grade 0 to 1 or baseline.
•    Resume at a reduced dose or discontinue depending 

on severity and persistence of renal impairment.

Proteinuria 2 g or greater proteinuria 
in 24 hours

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

•    Resume at a reduced dose.
•    Discontinue for nephrotic syndrome.

Gastrointestinal Perforation Any Grade •     Permanently discontinue.

Fistula Formation Grade 3 or 4 •     Permanently discontinue.

QT Prolongation Greater than 500 ms or greater than 
60 ms increase from baseline

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

•    Resume at a reduced dose.

Reversible Posterior 
Leukoencephalopathy Syndrome Any Grade

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

on severity and persistence of neurologic symptoms.

Other Adverse Reactions

Persistent or intolerable
Grade 2 or 3 adverse reaction

Grade 4 laboratory abnormality

•    Withhold until improves to Grade 0 to 1 or baseline.
•    Resume at reduced dose.

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

Table 2:  Recommended Dosage Reductions of LENVIMA for Adverse Reactions

Indication First Dosage 
Reduction To

Second Dosage 
Reduction To

Third Dosage 
Reduction To

DTC 20 mg once daily 14 mg once daily 10 mg once daily

RCC 14 mg once daily 10 mg once daily 8 mg once daily

Endometrial Carcinoma 14 mg once daily 10 mg once daily 8 mg once daily

HCC

• Actual weight 60 kg or greater 8 mg once daily 4 mg once daily 4 mg every other day

• Actual weight less than 60 kg 4 mg once daily 4 mg every other day Discontinue

Recommended Dose Modi�cations for Adverse Reactions for LENVIMA in Combination with Pembrolizumab
When administering LENVIMA in combination with pembrolizumab, modify the dosage of one or both drugs as appropriate. Withhold, dose 
reduce, or discontinue LENVIMA as shown in Table 1. Refer to pembrolizumab prescribing information for additional dose modi�cation information. 
Recommended Dose Modi�cations for Adverse Reactions for LENVIMA in Combination with Everolimus
When administering LENVIMA in combination with everolimus, withhold or reduce the LENVIMA dose �rst and then the everolimus dose for 
adverse reactions of both LENVIMA and everolimus. Refer to the everolimus prescribing information for additional dose modi�cation information.

Dosage Modi�cations for Severe Renal Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial 
carcinoma and severe renal impairment (creatinine clearance less than 30 mL/min calculated by Cockcroft-Gault equation using actual body weight) is:
• Differentiated thyroid cancer: 14 mg orally once daily
• Renal cell carcinoma: 10 mg orally once daily
• Endometrial carcinoma: 10 mg orally once daily

Dosage Modi�cations for Severe Hepatic Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial 
carcinoma and severe hepatic impairment (Child-Pugh C) is:
• Differentiated thyroid cancer: 14 mg taken orally once daily
• Renal cell carcinoma: 10 mg taken orally once daily
• Endometrial carcinoma: 10 mg orally once daily

Preparation and Administration LENVIMA capsules can be swallowed whole or dissolved in a small glass of liquid. To dissolve in liquid, 
put capsules into 1 tablespoon of water or apple juice without breaking or crushing the capsules. Leave the capsules in the water or apple 
juice for at least 10 minutes. Stir for at least 3 minutes. After drinking the mixture, add 1 tablespoon of water or apple juice to the glass, swirl 
the contents a few times and swallow the water or apple juice.

DOSAGE FORMS AND STRENGTHS
Capsules:
 •   4 mg: yellowish-red body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 4 mg” on body.
 •   10 mg: yellow body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 10 mg” on body.

CONTRAINDICATIONS None.

WARNINGS AND PRECAUTIONS
Hypertension Hypertension occurred in 73% of patients in SELECT (DTC) receiving LENVIMA 24 mg orally once daily and in 45% of patients 
in REFLECT (HCC) receiving LENVIMA 8 mg or 12 mg orally once daily. The median time to onset of new or worsening hypertension was 
16 days in SELECT and 26 days in REFLECT. Grade 3 hypertension occurred in 44% of patients in SELECT and in 24% in REFLECT. Grade 4 
hypertension occurred <1% in SELECT and Grade 4 hypertension was not reported in REFLECT.

In patients receiving LENVIMA 18 mg orally once daily with everolimus in Study 205 (RCC), hypertension was reported in 42% of patients and 
the median time to onset of new or worsening hypertension was 35 days. Grade 3 hypertension occurred in 13% of patients. Systolic blood 
pressure ≥160 mmHg occurred in 29% of patients and diastolic blood pressure ≥100 mmHg occurred in 21%.
Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiating LENVIMA. Monitor blood pressure after 1 week, then every 2 weeks for the �rst 2 months, and 
then at least monthly thereafter during treatment. Withhold and resume at a reduced dose when hypertension is controlled or permanently 
discontinue LENVIMA based on severity.
Cardiac Dysfunction Serious and fatal cardiac dysfunction can occur with LENVIMA. Across clinical trials in 799 patients with DTC, RCC or 
HCC, Grade 3 or higher cardiac dysfunction (including cardiomyopathy, left or right ventricular dysfunction, congestive heart failure, cardiac 
failure, ventricular hypokinesia, or decrease in left or right ventricular ejection fraction of more than 20% from baseline) occurred in 3% of 
LENVIMA-treated patients.
Monitor patients for clinical symptoms or signs of cardiac dysfunction. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA based on severity.
Arterial Thromboembolic Events Among patients receiving LENVIMA or LENVIMA with everolimus, arterial thromboembolic events of any 
severity occurred in 2% of patients in Study 205 (RCC), 2% of patients in REFLECT (HCC) and 5% of patients in SELECT (DTC). Grade 3 to 5 
arterial thromboembolic events ranged from 2% to 3% across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic events of any severity occurred in 5% of patients in CLEAR, 
including myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue LENVIMA following an arterial thrombotic event. The safety of resuming LENVIMA after an arterial thromboembolic 
event has not been established and LENVIMA has not been studied in patients who have had an arterial thromboembolic event within the 
previous 6 months.
Hepatotoxicity Across clinical studies enrolling 1327 LENVIMA-treated patients with malignancies other than HCC, serious hepatic adverse 
reactions occurred in 1.4% of patients. Fatal events, including hepatic failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of patients.
In REFLECT (HCC), hepatic encephalopathy (including hepatic encephalopathy, encephalopathy, metabolic encephalopathy, and hepatic coma) 
occurred in 8% of LENVIMA-treated patients and 3% of sorafenib-treated patients. Grade 3 to 5 hepatic encephalopathy occurred in 5% of 
LENVIMA-treated patients and 2% of sorafenib-treated patients. Grade 3 to 5 hepatic failure occurred in 3% of LENVIMA-treated patients 
and 3% of sorafenib-treated patients. Two percent of patients discontinued LENVIMA and 0.2% discontinued sorafenib due to hepatic 
encephalopathy and 1% of patients discontinued lenvatinib or sorafenib due to hepatic failure.
Monitor liver function prior to initiating LENVIMA, then every 2 weeks for the �rst 2 months, and at least monthly thereafter during treatment. 
Monitor patients with HCC closely for signs of hepatic failure, including hepatic encephalopathy. Withhold and resume at a reduced dose upon 
recovery or permanently discontinue LENVIMA based on severity.
Renal Failure or Impairment Serious including fatal renal failure or impairment can occur with LENVIMA. Renal impairment occurred in 
14% of patients receiving LENVIMA in SELECT (DTC) and in 7% of patients receiving LENVIMA in REFLECT (HCC). Grade 3 to 5 renal failure or 
impairment occurred in 3% (DTC) and 2% (HCC) of patients, including 1 fatality in each study.
In Study 205 (RCC), renal impairment or renal failure occurred in 18% of patients receiving LENVIMA with everolimus, including Grade 3 in 
10% of patients.
Initiate prompt management of diarrhea or dehydration/hypovolemia. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA for renal failure or impairment based on severity. 
Proteinuria Proteinuria occurred in 34% of LENVIMA-treated patients in SELECT (DTC) and in 26% of LENVIMA-treated patients in REFLECT 
(HCC). Grade 3 proteinuria occurred in 11% and 6% in SELECT and REFLECT, respectively. In Study 205 (RCC), proteinuria occurred in 31% 
of patients receiving LENVIMA with everolimus and 14% of patients receiving everolimus. Grade 3 proteinuria occurred in 8% of patients 
receiving LENVIMA with everolimus compared to 2% of patients receiving everolimus.
Monitor for proteinuria prior to initiating LENVIMA and periodically during treatment. If urine dipstick proteinuria greater than or equal to 2+ is detected, 
obtain a 24-hour urine protein. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based on severity.
Diarrhea Of the 737 patients treated with LENVIMA in SELECT (DTC) and REFLECT (HCC), diarrhea occurred in 49% of patients, including 
Grade 3 diarrhea in 6%.
In Study 205 (RCC), diarrhea occurred in 81% of patients receiving LENVIMA with everolimus, including Grade 3 in 19%. Diarrhea was the 
most frequent cause of dose interruption/reduction and diarrhea recurred despite dose reduction. 
Promptly initiate management of diarrhea. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based 
on severity.
Fistula Formation and Gastrointestinal Perforation Of 799 patients treated with LENVIMA or LENVIMA with everolimus in SELECT (DTC), 
Study 205 (RCC) and REFLECT (HCC), �stula or gastrointestinal perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or Grade 3 or 4 �stula.
QT Interval Prolongation In SELECT (DTC), QT/QTc interval prolongation occurred in 9% of LENVIMA-treated patients and QT interval 
prolongation of >500 ms occurred in 2%. In Study 205 (RCC), QTc interval increases of >60 ms occurred in 11% of patients receiving LENVIMA 
with everolimus and QTc interval >500 ms occurred in 6%. In REFLECT (HCC), QTc interval increases of >60 ms occurred in 8% of LENVIMA-
treated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically during treatment. Monitor electrocardiograms in patients with 
congenital long QT syndrome, congestive heart failure, bradyarrhythmias, or those who are taking drugs known to prolong the QT interval, 
including Class Ia and III antiarrhythmics. Withhold and resume at reduced dose of LENVIMA upon recovery based on severity.
Hypocalcemia In SELECT (DTC), Grade 3 to 4 hypocalcemia occurred in 9% of patients receiving LENVIMA. In 65% of cases, hypocalcemia 
improved or resolved following calcium supplementation, with or without dose interruption or dose reduction.
In Study 205 (RCC), Grade 3 to 4 hypocalcemia occurred in 6% of patients treated with LENVIMA with everolimus. In REFLECT (HCC), Grade 3 
hypocalcemia occurred in 0.8% of LENVIMA-treated patients.
Monitor blood calcium levels at least monthly and replace calcium as necessary during treatment. Withhold and resume at reduced dose upon 
recovery or permanently discontinue LENVIMA depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome Across clinical studies of 1823 patients who received LENVIMA as a single agent, 
reversible posterior leukoencephalopathy syndrome (RPLS) occurred in 0.3%.
Con�rm the diagnosis of RPLS with magnetic resonance imaging. Withhold and resume at a reduced dose upon recovery or permanently 
discontinue LENVIMA depending on severity and persistence of neurologic symptoms.
Hemorrhagic Events Serious including fatal hemorrhagic events can occur with LENVIMA. Across SELECT (DTC), Study 205 (RCC) and 
REFLECT (HCC), hemorrhagic events of any grade occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in 
combination with everolimus. The most frequently reported hemorrhagic events (all grades and occurring in at least 5% of patients) were 
epistaxis and hematuria.
In SELECT, Grade 3 to 5 hemorrhage occurred in 2% of patients receiving LENVIMA, including 1 fatal intracranial hemorrhage among 16 
patients who received LENVIMA and had CNS metastases at baseline. In Study 205, Grade 3 to 5 hemorrhage occurred in 8% of patients 
receiving LENVIMA with everolimus, including 1 fatal cerebral hemorrhage. In REFLECT, Grade 3 to 5 hemorrhage occurred in 5% of patients 
receiving LENVIMA, including 7 fatal hemorrhagic events.
Serious tumor related bleeds, including fatal hemorrhagic events, occurred in patients treated with LENVIMA in clinical trials and in the post-
marketing setting. In post-marketing surveillance, serious and fatal carotid artery hemorrhages were seen more frequently in patients with 
anaplastic thyroid carcinoma (ATC) than in other tumor types. The safety and effectiveness of LENVIMA in patients with ATC have not been 
demonstrated in clinical trials.
Consider the risk of severe or fatal hemorrhage associated with tumor invasion or in�ltration of major blood vessels (e.g. carotid artery). 
Withhold and resume at reduced dose upon recovery or permanently discontinue LENVIMA based on the severity.
Impairment of Thyroid Stimulating Hormone Suppression/Thyroid Dysfunction LENVIMA impairs exogenous thyroid suppression. In 
SELECT (DTC), 88% of all patients had a baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In those patients with a normal TSH at 
baseline, elevation of TSH level >0.5 mU/L was observed post baseline in 57% of LENVIMA-treated patients.
Grade 1 or 2 hypothyroidism occurred in 24% of patients receiving LENVIMA with everolimus in Study 205 (RCC) and in 21% of patients 
receiving LENVIMA in REFLECT (HCC). In those patients with a normal or low TSH at baseline, an elevation of TSH was observed post baseline 
in 70% of patients receiving LENVIMA in REFLECT and 60% of patients receiving LENVIMA with everolimus in Study 205.
Monitor thyroid function prior to initiating LENVIMA and at least monthly during treatment. Treat hypothyroidism according to standard 
medical practice.
Impaired Wound Healing Impaired wound healing has been reported in patients who received LENVIMA.
Withhold LENVIMA for at least 1 week prior to elective surgery. Do not administer for at least 2 weeks following major surgery and until 
adequate wound healing. The safety of resumption of LENVIMA after resolution of wound healing complications has not been established.  
Osteonecrosis of the Jaw Osteonecrosis of the Jaw (ONJ) has been reported in patients receiving LENVIMA. Concomitant exposure to 
other risk factors, such as bisphosphonates, denosumab, dental disease or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically during LENVIMA treatment. Advise patients regarding good 
oral hygiene practices. Avoid invasive dental procedures, if possible, while on LENVIMA treatment, particularly in patients at higher risk. 
Withhold LENVIMA for at least 1 week prior to scheduled dental surgery or invasive dental procedures, if possible. For patients requiring 
invasive dental procedures, discontinuation of bisphosphonate treatment may reduce the risk of ONJ. Withhold LENVIMA if ONJ develops and 
restart based on clinical judgement of adequate resolution.
Embryo-Fetal Toxicity Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the 
recommended clinical doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with LENVIMA and for at least 30 days after the last dose.
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• Hypertension
• Cardiac Dysfunction
• Arterial Thromboembolic Events
• Hepatotoxicity
• Renal Failure and Impairment 
• Proteinuria
• Diarrhea
• Fistula Formation and Gastrointestinal Perforation

• QT Interval Prolongation
• Hypocalcemia
• Reversible Posterior Leukoencephalopathy Syndrome
• Hemorrhagic Events
• Impairment of Thyroid Stimulating Hormone 

Suppression/Thyroid Dysfunction
• Impaired Wound Healing
• Osteonecrosis of the Jaw (ONJ)
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Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not re�ect the rates observed 
in practice.
The data in the Warnings and Precautions re�ect exposure to LENVIMA as a single agent in 261 patients with DTC (SELECT) and 476 patients 
with HCC (REFLECT), LENVIMA with pembrolizumab in 406 patients with endometrial carcinoma (Study 309), LENVIMA with everolimus in 62 
patients with RCC (Study 205), and LENVIMA with pembrolizumab in 352 patients with RCC (CLEAR). Safety data obtained in 1823 patients 
with advanced solid tumors who received LENVIMA as a single agent across multiple clinical studies was used to further characterize the 
risks of serious adverse reactions. Among the 1823 patients who received LENVIMA as a single agent, the median age was 61 years (20 to 89 
years), the dose range was 0.2 mg to 32 mg daily, and the median duration of exposure was 5.6 months.
The data below re�ect exposure to LENVIMA in 1557 patients enrolled in randomized, active-controlled trials (REFLECT; Study 205; CLEAR; 
Study 309), or a randomized, placebo-controlled trial (SELECT). The median duration of exposure to LENVIMA across these �ve studies ranged 
from 6 to 16 months. The demographic and exposure data for each clinical trial population are described in the subsections below.
Differentiated Thyroid Cancer
The safety of LENVIMA was evaluated in SELECT, in which patients with radioactive iodine-refractory differentiated thyroid cancer were 
randomized (2:1) to LENVIMA (n=261) or placebo (n=131). The median treatment duration was 16.1 months for LENVIMA. Among 261 patients 
who received LENVIMA, median age was 64 years, 52% were females, 80% were White, 18% were Asian, and 2% were Black; and 4% were 
Hispanic/Latino. 
The most common adverse reactions observed in LENVIMA-treated patients (≥30%) were, in order of decreasing frequency, hypertension, 
fatigue, diarrhea, arthralgia/myalgia, decreased appetite, decreased weight, nausea, stomatitis, headache, vomiting, proteinuria, palmar-
plantar erythrodysesthesia (PPE) syndrome, abdominal pain, and dysphonia. The most common serious adverse reactions (at least 2%) were 
pneumonia (4%), hypertension (3%), and dehydration (3%). 
Adverse reactions led to dose reductions in 68% of patients receiving LENVIMA; 18% of patients discontinued LENVIMA for adverse 
reactions. The most common adverse reactions (at least 10%) resulting in dose reductions of LENVIMA were hypertension (13%), proteinuria 
(11%), decreased appetite (10%), and diarrhea (10%); the most common adverse reactions (at least 1%) resulting in discontinuation of 
LENVIMA were hypertension (1%) and asthenia (1%).
Table 3 presents adverse reactions occurring at a higher rate in LENVIMA-treated patients than patients receiving placebo in the double-blind 
phase of the study.

Table 3:  Adverse Reactions Occurring in Patients with a Between-Group Difference of ≥5% in All Grades or ≥2% in Grades 3 
and 4 in SELECT (DTC)

Adverse Reaction

LENVIMA 24 mg
N=261

Placebo
N=131

All Grades 
(%)

Grades 3-4
(%)

All Grades
(%)

Grades 3-4
(%)

Vascular
Hypertensiona 73 44 16 4
Hypotension 9 2 2 0

Gastrointestinal
Diarrhea 67 9 17 0
Nausea 47 2 25 1
Stomatitisb 41 5 8 0
Vomiting 36 2 15 0
Abdominal painc 31 2 11 1
Constipation 29 0.4 15 1
Oral paind 25 1 2 0
Dry mouth 17 0.4 8 0
Dyspepsia 13 0.4 4 0

General
Fatiguee 67 11 35 4
Edema peripheral 21 0.4 8 0

Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf 62 5 28 3

Metabolism and Nutrition
Decreased appetite 54 7 18 1
Decreased weight 51 13 15 1
Dehydration 9 2 2 1

Nervous System
Headache 38 3 11 1
Dysgeusia 18 0 3 0
Dizziness 15 0.4 9 0

Renal and Urinary
Proteinuria 34 11 3 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 32 3 1 0
Rashg 21 0.4 3 0
Alopecia 12 0 5 0
Hyperkeratosis 7 0 2 0

Respiratory, Thoracic and Mediastinal
Dysphonia 31 1 5 0
Cough 24 0 18 0
Epistaxis 12 0 1 0

Psychiatric
Insomnia 12 0 3 0

Infections
Urinary tract infection 11 1 5 0
Dental and oral infectionsh 10 1 1 0

Cardiac
Electrocardiogram QT prolonged 9 2 2 0

a Includes hypertension, hypertensive crisis, increased blood pressure diastolic, and increased blood pressure 
b Includes aphthous stomatitis, stomatitis, glossitis, mouth ulceration, and mucosal in�ammation
c Includes abdominal discomfort, abdominal pain, lower abdominal pain, upper abdominal pain, abdominal tenderness, epigastric discomfort, and 
gastrointestinal pain

d Includes oral pain, glossodynia, and oropharyngeal pain
e Includes asthenia, fatigue, and malaise
f Includes musculoskeletal pain, back pain, pain in extremity, arthralgia, and myalgia
g Includes macular rash, maculo-papular rash, generalized rash, and rash 
h Includes gingivitis, oral infection, parotitis, pericoronitis, periodontitis, sialoadenitis, tooth abscess, and tooth infection

Clinically important adverse reactions occurring more frequently in LENVIMA-treated patients than patients receiving placebo, but with 
an incidence of <5% were pulmonary embolism (3%, including fatal reports vs 2%, respectively) and osteonecrosis of the jaw (0.4% vs 
0%, respectively). 
Laboratory abnormalities with a difference of ≥2% in Grade 3-4 events and at a higher incidence in the LENVIMA arm are presented in Table 4.
Table 4: Laboratory Abnormalities with a Difference of ≥2% in Grade 3-4 Events and at a Higher Incidence in the LENVIMA 

Arma,b in SELECT (DTC)

Laboratory Abnormality
LENVIMA 24 mg Placebo

Grades 3-4 (%) Grades 3-4 (%)

Chemistry

Hypocalcemia 9 2

Hypokalemia 6 1

Increased aspartate aminotransferase (AST) 5 0

Increased alanine aminotransferase (ALT) 4 0

Increased lipase 4 1

Increased creatinine 3 0

Hematology

Thrombocytopenia 2 0
a With at least 1 grade increase from baseline 
b Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory 

measurement for each parameter. LENVIMA (n=253 to 258), Placebo (n=129 to 131)

The following laboratory abnormalities (all Grades) occurred in >5% of LENVIMA-treated patients and at a rate that was two-fold or 
higher than in patients who received placebo: hypoalbuminemia, increased alkaline phosphatase, hypomagnesemia, hypoglycemia, 
hyperbilirubinemia, hypercalcemia, hypercholesterolemia, increased serum amylase, and hyperkalemia.

First-Line Treatment of Renal Cell Carcinoma in Combination with Pembrolizumab (CLEAR)
The safety of LENVIMA in combination with pembrolizumab was investigated in CLEAR [see Clinical Studies (14.2)]. Patients received LENVIMA 
20 mg orally once daily in combination with pembrolizumab 200 mg intravenously every 3 weeks (n=352), or LENVIMA 18 mg orally once daily 
in combination with everolimus 5 mg orally once daily (n=355), or sunitinib 50 mg orally once daily for 4 weeks then off treatment for 2 weeks 
(n=340). The median duration of exposure to the combination therapy of LENVIMA and pembrolizumab was 17 months (range: 0.1 to 39). 
Fatal adverse reactions occurred in 4.3% of patients receiving LENVIMA in combination with pembrolizumab, including cardio-respiratory 
arrest (0.9%), sepsis (0.9%), and one case (0.3%) each of arrhythmia, autoimmune hepatitis, dyspnea, hypertensive crisis, increased 
blood creatinine, multiple organ dysfunction syndrome, myasthenic syndrome, myocarditis, nephritis, pneumonitis, ruptured aneurysm and 
subarachnoid hemorrhage.
Serious adverse reactions occurred in 51% of patients receiving LENVIMA and pembrolizumab. Serious adverse reactions in ≥2% of patients 
were hemorrhagic events (5%), diarrhea (4%), hypertension (3%), myocardial infarction (3%), pneumonitis (3%), vomiting (3%), acute kidney 
injury (2%), adrenal insuf�ciency (2%), dyspnea (2%), and pneumonia (2%).
Permanent discontinuation of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 37% of patients; 26% LENVIMA only, 
29% pembrolizumab only, and 13% both drugs. The most common adverse reactions (≥2%) leading to permanent discontinuation of LENVIMA, 
pembrolizumab, or both were pneumonitis (3%), myocardial infarction (3%), hepatotoxicity (3%), acute kidney injury (3%), rash (3%), and diarrhea (2%).
Dose interruptions of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 78% of patients receiving LENVIMA in 
combination with pembrolizumab. LENVIMA was interrupted in 73% of patients and both drugs were interrupted in 39% of patients. LENVIMA 
was dose reduced in 69% of patients. The most common adverse reactions (≥5%) resulting in dose reduction or interruption of LENVIMA were 
diarrhea (26%), fatigue (18%), hypertension (17%), proteinuria (13%), decreased appetite (12%), palmar-plantar erythrodysesthesia (11%), 
nausea (9%), stomatitis (9%), musculoskeletal pain (8%), rash (8%), increased lipase (7%), abdominal pain (6%), and vomiting (6%), increased 
ALT (5%), and increased amylase (5%).
Tables 5 and 6 summarize the adverse reactions and laboratory abnormalities, respectively, that occurred in ≥20% of patients treated with 
LENVIMA and pembrolizumab in CLEAR.
Table 5: Adverse Reactions in ≥20% of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in combination 
with Pembrolizumab 200 mg 

N=352

Sunitinib 50 mg 
N=340

Adverse Reactions
All Grades

(%)
Grades 3-4 (%) All Grades

(%)
Grades 3-4 (%)

General
Fatiguea 63 9 56 8

Gastrointestinal
Diarrheab 62 10 50 6
Stomatitisc 43 2 43 2
Nausea 36 3 33 1
Abdominal paind 27 2 18 1
Vomiting 26 3 20 1
Constipation 25 1 19 0

Musculoskeletal and connective tissue
Musculoskeletal paine 58 4 41 3

Endocrine
Hypothyroidismf 57 1 32 0

Vascular
Hypertensiong 56 29 43 20
Hemorrhagic eventsh 27 5 26 4

Metabolism
Decreased appetitei 41 4 31 1

Skin and subcutaneous tissue
Rashj 37 5 17 1
Palmar-plantar erythrodysaesthesia syndromek 29 4 38 4

Respiratory, thoracic, and mediastinal
Dysphonia 30 0 4 0

Renal and urinary
Proteinurial 30 8 13 3
Acute kidney injurym 21 5 16 2

Investigations
Weight decreased 30 8 9 0

Hepatobiliary 
Hepatotoxicityn 25 9 21 5

Nervous system
Headache 23 1 16 1

a Includes asthenia, fatigue, lethargy and malaise 
b Includes diarrhea and gastroenteritis
c Includes aphthous ulcer, gingival pain, glossitis, glossodynia, mouth ulceration, mucosal in�ammation, oral discomfort, oral mucosal blistering, oral 
pain, oropharyngeal pain, pharyngeal in�ammation, and stomatitis

d Includes abdominal discomfort, abdominal pain, abdominal rigidity, abdominal tenderness, epigastric discomfort, lower abdominal pain, and 
upper abdominal pain

e Includes arthralgia, arthritis, back pain, bone pain, breast pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain, 
musculoskeletal stiffness, myalgia, neck pain, non-cardiac chest pain, pain in extremity, and pain in jaw

f Includes hypothyroidism, increased blood thyroid stimulating hormone and secondary hypothyroidism
g Includes essential hypertension, increased blood pressure, increased diastolic blood pressure, hypertension, hypertensive crisis, hypertensive 

retinopathy, and labile blood pressure
h Includes all hemorrhage terms. Hemorrhage terms that occurred in 1 or more subjects in either treatment group include: Anal hemorrhage, 
aneurysm ruptured, blood blister, blood loss anemia, blood urine present, catheter site hematoma, cerebral microhemorrhage, conjunctival 
hemorrhage, contusion, diarrhea hemorrhagic, disseminated intravascular coagulation, ecchymosis, epistaxis, eye hemorrhage, gastric 
hemorrhage, gastritis hemorrhagic, gingival bleeding, hemorrhage urinary tract, hemothorax,  hematemesis , hematoma , hematochezia, 
hematuria, hemoptysis, hemorrhoidal hemorrhage , increased tendency to bruise, injection site hematoma, injection site hemorrhage, intra-
abdominal hemorrhage, lower gastrointestinal hemorrhage, Mallory-Weiss syndrome, melaena, petechiae, rectal hemorrhage, renal hemorrhage, 
retroperitoneal hemorrhage, small intestinal hemorrhage, splinter hemorrhages, subcutaneous hematoma, subdural hematoma, subarachnoid 
hemorrhage, thrombotic thrombocytopenic purpura, tumor hemorrhage, traumatic hematoma, and upper gastrointestinal hemorrhage

i Includes decreased appetite and early satiety
j Includes genital rash, infusion site rash, penile rash, perineal rash, rash, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pruritic, and rash pustular
k Includes palmar erythema, palmar-plantar erythrodysesthesia syndrome and plantar erythema 
l Includes hemoglobinuria, nephrotic syndrome, and proteinuria
mIncludes acute kidney injury, azotaemia, blood creatinine increased, creatinine renal clearance decreased, hypercreatininaemia, renal failure, 

renal impairment, oliguria, glomerular �ltration rate decreased, and nephropathy toxic
n Includes alanine aminotransferase increased, aspartate aminotransferase increased, blood bilirubin increased, drug-induced liver injury, hepatic 

enzyme increased, hepatic failure, hepatic function abnormal, hepatocellular injury, hepatotoxicity, hyperbilirubinemia, hypertransaminasemia, 
immune-mediated hepatitis, liver function test increased, liver injury, transaminases increased, and gamma-glutamyltransferase increased

Clinically relevant adverse reactions (<20%) that occurred in patients receiving LENVIMA/pembrolizumab were myocardial infarction (3%) 
and angina pectoris (1%).
Table 6: Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in combination 
with Pembrolizumab 200 mg

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

Chemistry
Hypertriglyceridemia 80 15 71 15
Hypercholesterolemia 64 5 43 1
Increased lipase 61 34 59 28
Increased creatinine 61 5 61 2
Increased amylase 59 17 41 9
Increased aspartate aminotransferase (AST) 58 7 57 3
Hyperglycemia 55 7 48 3
Increased alanine aminotransferase (ALT) 52 7 49 4
Hyperkalemia 44 9 28 6
Hypoglycemia 44 2 27 1
Hyponatremia 41 12 28 9
Decreased albumin 34 0.3 22 0
Increased alkaline phosphatase 32 4 32 1
Hypocalcemia 30 2 22 1
Hypophosphatemia 29 7 50 8
Hypomagnesemia 25 2 15 3
Increased creatine phosphokinase 24 6 36 5
Hypermagnesemia 23 2 22 3
Hypercalcemia 21 1 11 1
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Table 6: Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

LENVIMA 20 mg in combination 
with Pembrolizumab 200 mg

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

Hematology
Lymphopenia 54 9 66 15
Thrombocytopenia 39 2 73 13
Anemia 38 3 66 8
Leukopenia 34 1 77 8
Neutropenia 31 4 72 16

a With at least 1 grade increase from baseline 
b Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory 

measurement for each parameter. LENVIMA/pembrolizumab (n=343 to 349) and sunitinib (n=329 to 335).

Grade 3 and 4 increased ALT or AST was seen in 9% of patients. Grade ≥2 increased ALT or AST was reported in 64 (18%) patients, of whom 
20 (31%) received ≥40 mg daily oral prednisone equivalent. Recurrence of Grade ≥2 increased ALT or AST was observed in 3 patients on 
rechallenge in patients receiving LENVIMA and 10 patients receiving both LENVIMA and pembrolizumab. 
Previously Treated Renal Cell Carcinoma in Combination with Everolimus (Study 205)
The safety of LENVIMA was evaluated in Study 205, in which patients with unresectable advanced or metastatic renal cell carcinoma (RCC) 
were randomized (1:1:1) to LENVIMA 18 mg orally once daily with everolimus 5 mg orally once daily (n=51), LENVIMA 24 mg orally once daily 
(n=52), or everolimus 10 mg orally once daily (n=50). This data also includes patients on the dose escalation portion of the study who received 
LENVIMA with everolimus (n=11). The median treatment duration was 8.1 months for LENVIMA with everolimus. Among 62 patients who 
received LENVIMA with everolimus, the median age was 61 years, 71% were men, and 98% were White. 
The most common adverse reactions observed in the LENVIMA with everolimus-treated group (≥30%) were, in order of decreasing frequency, 
diarrhea, fatigue, arthralgia/myalgia, decreased appetite, vomiting, nausea, stomatitis/oral in�ammation, hypertension, peripheral edema, 
cough, abdominal pain, dyspnea, rash, decreased weight, hemorrhagic events, and proteinuria. The most common serious adverse reactions 
(≥5%) were renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), diarrhea (5%), vomiting (5%), and dyspnea (5%). 
Adverse reactions led to dose reductions or interruption in 89% of patients receiving LENVIMA with everolimus. The most common 
adverse reactions (≥5%) resulting in dose reductions in the LENVIMA with everolimus-treated group were diarrhea (21%), fatigue (8%), 
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients in the LENVIMA with everolimus-treated group. 
Table 7 presents the adverse reactions in >15% of patients in the LENVIMA with everolimus arm. Study 205 was not designed to demonstrate 
a statistically signi�cant difference in adverse reaction rates for LENVIMA in combination with everolimus, as compared to everolimus for any 
speci�c adverse reaction listed in Table 7. 

Table 7: Adverse Reactions Occurring in >15% of Patients in the LENVIMA with Everolimus Arm in Study 205 (RCC)

Adverse Reactions

LENVIMA 18 mg with Everolimus 
5 mg 
N=62

Everolimus 10 mg 
N=50

Grade 1-4 
(%)

Grade 3-4
(%)

Grade 1-4
(%)

Grade 3-4
(%)

Endocrine
Hypothyroidism 24 0 2 0

Gastrointestinal
Diarrhea 81 19 34 2
Vomiting 48 7 12 0
Nausea 45 5 16 0
Stomatitis/Oral in�ammationa 44 2 50 4
Abdominal painb 37 3 8 0
Oral painc 23 2 4 0
Dyspepsia/Gastro-esophageal re�ux 21 0 12 0
Constipation 16 0 18 0

General
Fatigued 73 18 40 2
Peripheral edema 42 2 20 0
Pyrexia/Increased body temperature 21 2 10 2

Metabolism and Nutrition
Decreased appetite 53 5 18 0
Decreased weight 34 3 8 0

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiae 55 5 32 0
Musculoskeletal chest pain 18 2 4 0

Nervous System
Headache 19 2 10 2

Psychiatric
Insomnia 16 2 2 0

Renal and Urinary
Proteinuria/Urine protein present 31 8 14 2
Renal failure eventf 18 10 12 2

Respiratory, Thoracic and Mediastinal
Cough 37 0 30 0
Dyspnea/Exertional dyspnea 35 5 28 8
Dysphonia 18 0 4 0

Skin and Subcutaneous Tissue
Rashg 35 0 40 0

Vascular
Hypertension/Increased blood pressure 42 13 10 2
Hemorrhagic eventsh 32 6 26 2

a Includes aphthous stomatitis, gingival in�ammation, glossitis, and mouth ulceration 
b Includes abdominal discomfort, gastrointestinal pain, lower abdominal pain, and upper abdominal pain
 c Includes gingival pain, glossodynia, and oropharyngeal pain
d Includes asthenia, fatigue, lethargy and malaise
e Includes arthralgia, back pain, extremity pain, musculoskeletal pain, and myalgia
 f Includes blood creatinine increased, blood urea increased, creatinine renal clearance decreased, nephropathy toxic, renal failure, renal failure 

acute, and renal impairment
g Includes erythema, erythematous rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash, and septic rash
h Includes hemorrhagic diarrhea, epistaxis, gastric hemorrhage, hemarthrosis, hematoma, hematuria, hemoptysis, lip hemorrhage, renal 

hematoma, and scrotal hematocele

In Table 8, Grade 3-4 laboratory abnormalities occurring in ≥3% of patients in the LENVIMA with everolimus arm are presented. 
Table 8:  Grade 3-4 Laboratory Abnormalities Occurring in ≥3% of Patients in the LENVIMA with Everolimus Arma,b in 

Study 205 (RCC)

Laboratory Abnormality
LENVIMA 18 mg with Everolimus 

5 mg
Everolimus 10 mg

Grades 3-4 (%) Grades 3-4 (%)
Chemistry

Hypertriglyceridemia 18 18
Increased lipase 13 12
Hypercholesterolemia 11 0
Hyponatremia 11 6
Hypophosphatemia 11 6
Hyperkalemia 6 2
Hypocalcemia 6 2
Hypokalemia 6 2
Increased aspartate aminotransferase (AST) 3 0
Increased alanine aminotransferase (ALT) 3 2
Increased alkaline phosphatase 3 0
Hyperglycemia 3 16
Increased creatine kinase 3 4

Hematology
Lymphopenia 10 20
Anemia 8 16
Thrombocytopenia 5 0

a With at least 1 grade increase from baseline 
b Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory 
measurement for each parameter. LENVIMA with Everolimus (n=62), Everolimus (n=50)

Hepatocellular Carcinoma
The safety of LENVIMA was evaluated in REFLECT, which randomized (1:1) patients with unresectable hepatocellular carcinoma (HCC) to 
LENVIMA (n=476) or sorafenib (n=475). The dose of LENVIMA was 12 mg orally once daily for patients with a baseline body weight of ≥60 kg 
and 8 mg orally once daily for patients with a baseline body weight of <60 kg. The dose of sorafenib was 400 mg orally twice daily. Duration 
of treatment was ≥6 months in 49% and 32% of patients in the LENVIMA and sorafenib groups, respectively. Among the 476 patients who 
received LENVIMA in REFLECT, the median age was 63 years, 85% were men, 28% were White and 70% were Asian.
The most common adverse reactions observed in the LENVIMA-treated patients (≥20%) were, in order of decreasing frequency, hypertension, 
fatigue, diarrhea, decreased appetite, arthralgia/myalgia, decreased weight, abdominal pain, palmar-plantar erythrodysesthesia syndrome, 
proteinuria, dysphonia, hemorrhagic events, hypothyroidism, and nausea. 
The most common serious adverse reactions (≥2%) in LENVIMA-treated patients were hepatic encephalopathy (5%), hepatic failure (3%), 
ascites (3%), and decreased appetite (2%).
Adverse reactions led to dose reduction or interruption in 62% of patients receiving LENVIMA. The most common adverse reactions 
(≥5%) resulting in dose reduction or interruption of LENVIMA were fatigue (9%), decreased appetite (8%), diarrhea (8%), proteinuria (7%), 
hypertension (6%), and palmar-plantar erythrodysesthesia syndrome (5%).
Treatment discontinuation due to adverse reactions occurred in 20% of patients in the LENVIMA-treated group. The most common adverse 
reactions (≥1%) resulting in discontinuation of LENVIMA were fatigue (1%), hepatic encephalopathy (2%), hyperbilirubinemia (1%), and 
hepatic failure (1%).
Table 9 summarizes the adverse reactions that occurred in ≥10% of patients receiving LENVIMA in REFLECT. REFLECT was not designed to 
demonstrate a statistically signi�cant reduction in adverse reaction rates for LENVIMA, as compared to sorafenib, for any speci�ed adverse 
reaction listed in Table 9.

Table 9: Adverse Reactions Occurring in ≥10% of Patients in the LENVIMA Arm in REFLECT (HCC)

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4 
(%)

Grade 3-4
(%)

Grade 1-4
(%)

Grade 3-4
(%)

Endocrine
Hypothyroidisma 21 0 3 0

Gastrointestinal
Diarrhea 39 4 46 4
Abdominal painb 30 3 28 4
Nausea 20 1 14 1
Vomiting 16 1 8 1
Constipation 16 1 11 0
Ascitesc 15 4 11 3
Stomatitisd 11 0.4 14 1

General
Fatiguee 44 7 36 6
Pyrexiaf 15 0 14 0.2
Peripheral edema 14 1 7 0.2

Metabolism and Nutrition
Decreased appetite 34 5 27 1
Decreased weight 31 8 22 3

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag 31 1 20 2

Nervous System
Headache 10 1 8 0

Renal and Urinary
Proteinuriah 26 6 12 2

Respiratory, Thoracic and Mediastinal
Dysphonia 24 0.2 12 0

Skin and Subcutaneous Tissue

Palmar-plantar erythrodysesthesia syndrome 27 3 52 11

Rashi 14 0 24 2
Vascular

Hypertensionj 45 24 31 15
Hemorrhagic eventsk 23 4 15 4

a Includes hypothyroidism, blood thyroid stimulating hormone increased 
b Includes abdominal discomfort, abdominal pain, abdominal tenderness, epigastric discomfort, gastrointestinal pain, lower abdominal pain, and upper 

abdominal pain 
c Includes ascites and malignant ascites
d Includes aphthous ulcer, gingival erosion, gingival ulceration, glossitis, mouth ulceration, oral mucosal blistering, and stomatitis
e Includes asthenia, fatigue, lethargy and malaise
f Includes increased body temperature, pyrexia 
g Includes arthralgia, back pain, extremity pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain, and myalgia
h Includes proteinuria, increased urine protein, protein urine present
 i Includes erythema, erythematous rash, exfoliative rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash and rash
j Includes increased diastolic blood pressure, increased blood pressure, hypertension and orthostatic hypertension
k Includes all hemorrhage terms. Hemorrhage terms that occurred in 5 or more subjects in either treatment group include: epistaxis, hematuria, gingival 
bleeding, hemoptysis, esophageal varices hemorrhage, hemorrhoidal hemorrhage, mouth hemorrhage, rectal hemorrhage and upper gastrointestinal 
hemorrhage

In Table 10, Grade 3-4 laboratory abnormalities occurring in ≥2% of patients in the LENVIMA arm in REFLECT (HCC) are presented.
Table 10: Grade 3-4 Laboratory Abnormalities Occurring in ≥2% of Patients in the LENVIMA Arma,b in REFLECT (HCC)

Laboratory Abnormality Lenvatinib (%) Sorafenib (%)

Chemistry
Increased GGT 17 20
Hyponatremia 15 9
Hyperbilirubinemia 13 10
Increased aspartate aminotransferase (AST) 12 18
Increased alanine aminotransferase (ALT) 8 9
Increased alkaline phosphatase 7 5
Increased lipase 6 17
Hypokalemia 3 4
Hyperkalemia 3 2
Decreased albumin 3 1
Increased creatinine 2 2

Hematology
Thrombocytopenia 10 8
Lymphopenia 8 9
Neutropenia 7 3
Anemia 4 5

a With at least 1 grade increase from baseline 
b Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory measurement 

for each parameter. LENVIMA (n=278 to 470) and sorafenib (n=260 to 473)

Endometrial Carcinoma
The safety of LENVIMA in combination with pembrolizumab was investigated in Study 309, a multicenter, open-label, randomized (1:1), active-
controlled trial in patients with advanced endometrial carcinoma previously treated with at least one prior platinum-based chemotherapy 
regimen in any setting, including in the neoadjuvant and adjuvant settings [see Clinical Studies (14.4)]. Patients with endometrial carcinoma 
that are not MSI-H or dMMR received LENVIMA 20 mg orally once daily with pembrolizumab 200 mg intravenously every 3 weeks (n=342); or 
received doxorubicin or paclitaxel (n= 325).
For patients with not MSI-H or dMMR status, the median duration of study treatment was 7.2 months (range 1 day to 26.8 months) and the 
median duration of exposure to LENVIMA was 6.7 months (range: 1 day to 26.8 months).
Fatal adverse reactions among these patients occurred in 4.7% of those treated with LENVIMA and pembrolizumab, including 2 cases of 
pneumonia, and 1 case of the following: acute kidney injury, acute myocardial infarction, colitis, decreased appetite, intestinal perforation, 
lower gastrointestinal hemorrhage, malignant gastrointestinal obstruction, multiple organ dysfunction syndrome, myelodysplastic syndrome, 
pulmonary embolism, and right ventricular dysfunction.
Serious adverse reactions occurred in 50% of these patients receiving LENVIMA and pembrolizumab. Serious adverse reactions with 
frequency ≥3% were hypertension (4.4%), and urinary tract infection (3.2%).
Discontinuation of LENVIMA due to an adverse reaction occurred in 26% of these patients. The most common (≥1 %) adverse reactions 
leading to discontinuation of LENVIMA were hypertension (2%), asthenia (1.8%), diarrhea (1.2%), decreased appetite (1.2%), proteinuria 
(1.2%), and vomiting (1.2%).
Dose reductions of LENVIMA due to adverse reactions occurred in 67% of patients. The most common (≥5%) adverse reactions resulting in 
dose reduction of LENVIMA were hypertension (18%), diarrhea (11%), palmar-plantar erythrodysesthesia syndrome (9%), proteinuria (7%), 
fatigue (7%), decreased appetite (6%), asthenia (5%), and weight decreased (5%).
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Dose interruptions of LENVIMA due to an adverse reaction occurred in 58% of these patients. The most common (≥2%) adverse reactions 
leading to interruption of LENVIMA were hypertension (11%), diarrhea (11%), proteinuria (6%), decreased appetite (5%), vomiting (5%), 
increased alanine aminotransferase (3.5%), fatigue (3.5%), nausea (3.5%), abdominal pain (2.9%), weight decreased (2.6%), urinary tract 
infection (2.6%), increased aspartate aminotransferase (2.3%), asthenia (2.3%), and palmar-plantar erythrodysesthesia (2%).
Tables 11 and 12 summarize adverse reactions and laboratory abnormalities, respectively, in patients receiving LENVIMA in Study 309.

Table 11: Adverse Reactions in ≥20% of Patients Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)

Endometrial Carcinoma (not MSI-H or dMMR)

LENVIMA 
20 mg in combination with 

Pembrolizumab 200 mg N=342

Doxorubicin or 
Paclitaxel N=325

Adverse Reaction All Gradesa (%) Grades 3-4 (%) All Gradesa (%) Grades 3-4 (%)

Endocrine
Hypothyroidismb 67 0.9 0.9 0

Vascular
Hypertensionc 67 39 6 2.5
Hemorrhagic eventsd 25 2.6 15 0.9

General
Fatiguee 58 11 54 6

Gastrointestinal
Diarrheaf 55 8 20 2.8
Nausea 49 2.9 47 1.5
Vomiting 37 2.3 21 2.2
Stomatitisg 35 2.6 26 1.2
Abdominal painh 34 2.6 21 1.2
Constipation 27 0 25 0.6

Musculoskeletal and Connective Tissue
Musculoskeletal disordersi 53 5 27 0.6

Metabolism
Decreased appetitej 44 7 21 0

Investigations
Decreased weight 34 10 6 0.3

Renal and Urinary
Proteinuriak 29 6 3.4 0.3

Infections
Urinary tract infectionl 31 5 13 1.2

Nervous System
Headache 26 0.6 9 0.3

Respiratory, Thoracic and Mediastinal
Dysphonia 22 0 0.6 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesiam 23 2.9 0.9 0
Rashn 20 2.3 4.9 0

a Graded per NCI CTCAE v4.03 
b Includes hypothyroidism, blood thyroid stimulating hormone increased, thyroiditis, primary hypothyroidism, and secondary hypothyroidism
c Includes hypertension, blood pressure increased, hypertensive crisis, secondary hypertension, blood pressure abnormal, hypertensive 
encephalopathy, and blood pressure �uctuation

d Includes epistaxis, vaginal hemorrhage, hematuria, gingival bleeding, metrorrhagia, rectal hemorrhage, contusion, hematochezia, cerebral 
hemorrhage, conjunctival hemorrhage, gastrointestinal hemorrhage, hemoptysis, hemorrhage urinary tract, lower gastrointestinal 
hemorrhage, mouth hemorrhage, petechiae, uterine hemorrhage, anal hemorrhage, blood blister, eye hemorrhage, hematoma, hemorrhage 
intracranial, hemorrhagic stroke, injection site hemorrhage, melena, purpura, stoma site hemorrhage, upper gastrointestinal hemorrhage, 
wound hemorrhage, blood urine present, coital bleeding, ecchymosis, hematemesis, hemorrhage subcutaneous, hepatic hematoma, injection 
site bruising, intestinal hemorrhage, laryngeal hemorrhage, pulmonary hemorrhage, subdural hematoma, umbilical hemorrhage, and vessel 
puncture site bruise

e Includes fatigue, asthenia, malaise, and lethargy
 f Includes diarrhea and gastroenteritis
g Includes stomatitis, mucosal in�ammation, oropharyngeal pain, aphthous ulcer, mouth ulceration, cheilitis, oral mucosal erythema, and tongue 

ulceration
h Includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal discomfort, gastrointestinal pain, abdominal tenderness, and 

epigastric discomfort
i Includes arthralgia, myalgia, back pain, pain in extremity, bone pain, neck pain, musculoskeletal pain, arthritis, musculoskeletal chest pain, 

musculoskeletal stiffness, non-cardiac chest pain, pain in jaw 
j Includes decreased appetite and early satiety 
k Includes proteinuria, protein urine present, hemoglobinuria 
l  Includes urinary tract infection, cystitis, and pyelonephritis 
m Includes palmar-plantar erythrodysesthesia syndrome, palmar erythema, plantar erythema, and skin reaction 
n Includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash macular, rash pustular, rash papular, rash vesicular, and application 

site rash

Table 12: Laboratory Abnormalities Worsened from Baselinea Occurring in ≥20% (All Grades) or ≥3% (Grades 3-4) of Patients 
Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)

Endometrial Carcinoma (not MSI-H or dMMR)

LENVIMA 
20 mg in combination with 

Pembrolizumab 200 mg N=342

Doxorubicin or 
Paclitaxel N=325

Laboratory Testb All Gradesc (%) Grades 3-4 (%) All Gradesc (%) Grades 3-4 (%)

Chemistry
Hypertriglyceridemia 70 6 45 1.7
Hypoalbuminemia 60 2.7 42 1.6
Increased aspartate aminotransferase 58 9 23 1.6
Hyperglycemia 58 8 45 4.4
Hypomagnesemia 53 6 32 3.8
Increased alanine aminotransferase 55 9 21 1.2
Hypercholesteremia 53 3.2 23 0.7
Hyponatremia 46 15 28 7
Increased alkaline phosphatase 43 4.7 18 0.9
Hypocalcemia 40 4.7 21 1.7
Increased lipase 36 14 13 3.9
Increased creatinine 35 4.7 18 1.9
Hypokalemia 34 10 24 5
Hypophosphatemia 26 8 17 3.2
Increased amylase 25 7 8 1
Hyperkalemia 23 2.4 12 1.2
Increased creatine kinase 19 3.7 7 0
Increased bilirubin 18 3.6 6 1.6

Hematology
Lymphopenia 50 16 65 20
Thrombocytopenia 50 8 30 4.7
Anemia 49 8 84 14
Leukopenia 43 3.5 83 43
Neutropenia 31 6 76 58

a With at least 1 grade increase from baseline
b Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post-baseline laboratory 
measurement for each parameter: LENVIMA/pembrolizumab (range: 312 to 404 patients) and doxorubicin or paclitaxel (280 to 380).

c Graded per NCI CTCAE v4.03

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

DRUG INTERACTIONS
Drugs That Prolong the QT Interval LENVIMA has been reported to prolong the QT/QTc interval. Avoid coadministration of LENVIMA with 
medicinal products with a known potential to prolong the QT/QTc interval.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the recommended 
human doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. There are no available human data informing the 
drug-associated risk. Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2% 
to 4% and 15% to 20%, respectively.
Data
Animal Data
In an embryofetal development study, daily oral administration of lenvatinib mesylate at doses ≥0.3 mg/kg [approximately 0.14 times the 
recommended clinical dose of 24 mg based on body surface area (BSA)] to pregnant rats during organogenesis resulted in dose-related 
decreases in mean fetal body weight, delayed fetal ossi�cations, and dose-related increases in fetal external (parietal edema and tail 
abnormalities), visceral, and skeletal anomalies. Greater than 80% postimplantation loss was observed at 1.0 mg/kg/day (approximately 
0.5 times the recommended clinical dose of 24 mg based on BSA).
Daily oral administration of lenvatinib mesylate to pregnant rabbits during organogenesis resulted in fetal external (short tail), visceral 
(retroesophageal subclavian artery), and skeletal anomalies at doses greater than or equal to 0.03 mg/kg (approximately 0.03 times the 
recommended clinical dose of 24 mg based on BSA). At the 0.03 mg/kg dose, increased post-implantation loss, including 1 fetal death, was 
also observed. Lenvatinib was abortifacient in rabbits, resulting in late abortions in approximately one-third of the rabbits treated at a dose 
level of 0.5 mg/kg/day (approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Lactation
Risk Summary
It is not known whether LENVIMA is present in human milk; however, lenvatinib and its metabolites are excreted in rat milk at concentrations 
higher than those in maternal plasma. Because of the potential for serious adverse reactions in breastfed infants, advise women to 
discontinue breastfeeding during treatment with LENVIMA and for at least 1 week after the last dose.
Data
Animal Data
Following administration of radiolabeled lenvatinib to lactating Sprague Dawley rats, lenvatinib-related radioactivity was approximately 
2 times higher [based on area under the curve (AUC)] in milk compared to maternal plasma.
Females and Males of Reproductive Potential
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating LENVIMA.
Contraception
Based on its mechanism of action, LENVIMA can cause fetal harm when administered to a pregnant woman. 
Females
Advise females of reproductive potential to use effective contraception during treatment with LENVIMA and for at least 30 days after the 
last dose.
Infertility
LENVIMA may impair fertility in males and females of reproductive potential.

Pediatric Use The safety and effectiveness of LENVIMA in pediatric patients have not been established.
Juvenile Animal Data
Daily oral administration of lenvatinib mesylate to juvenile rats for 8 weeks starting on postnatal day 21 (approximately equal to a human 
pediatric age of 2 years) resulted in growth retardation (decreased body weight gain, decreased food consumption, and decreases in the width 
and/or length of the femur and tibia) and secondary delays in physical development and reproductive organ immaturity at doses greater than 
or equal to 2 mg/kg (approximately 1.2 to 5 times the human exposure based on AUC at the recommended clinical dose of 24 mg). Decreased 
length of the femur and tibia persisted following 4 weeks of recovery. In general, the toxicologic pro�le of lenvatinib was similar between 
juvenile and adult rats, though toxicities including broken teeth at all dose levels and mortality at the 10 mg/kg/day dose level (attributed to 
primary duodenal lesions) occurred at earlier treatment time-points in juvenile rats.
Geriatric Use Of the 261 patients with differentiated thyroid cancer (DTC) who received LENVIMA in SELECT, 45% were ≥65 years of age and 
11% were ≥75 years of age. No overall differences in safety or effectiveness were observed between these subjects and younger subjects.
Of the 352 patients with renal cell carcinoma (RCC) who received LENVIMA with pembrolizumab in CLEAR, 45% were ≥65 years of age and 13% 
were ≥75 years of age. No overall differences in safety or effectiveness were observed between these elderly patients and younger patients.
Of the 62 patients with RCC who received LENVIMA with everolimus in Study 205, 36% were ≥65 years of age. Conclusions are limited due to 
the small sample size, but there appeared to be no overall differences in safety or effectiveness between these subjects and younger subjects.
Of the 476 patients with hepatocellular carcinoma (HCC) who received LENVIMA in REFLECT, 44% were ≥65 years of age and 12% were 
≥75 years of age. No overall differences in safety or effectiveness were observed between patients ≥65 and younger subjects. Patients 
≥75 years of age showed reduced tolerability to LENVIMA.
Renal Impairment No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or moderate (CLcr 30-59 mL/min) renal 
impairment. Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe (CLcr 15-29 mL/
min) renal impairment. Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe renal impairment. There is no 
recommended dose of LENVIMA for patients with HCC and severe renal impairment. LENVIMA has not been studied in patients with end 
stage renal disease. 
Hepatic Impairment No dose adjustment is recommended for patients with HCC and mild hepatic impairment (Child-Pugh A). There is no 
recommended dose for patients with HCC with moderate or severe hepatic impairment. 
No dose adjustment is recommended for patients with DTC, RCC, and endometrial carcinoma and mild or moderate hepatic impairment (Child-
Pugh A or B). Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment 
(Child-Pugh C). Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment.

OVERDOSAGE
Due to the high plasma protein binding, lenvatinib is not expected to be dialyzable. Death due to multiorgan dysfunction occurred in a patient 
who received a single dose of LENVIMA 120 mg orally.

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.  All rights reserved.  Printed in USA/September 2021  LENV-US6520 
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C O N F E R E N C E  C O V E R A G EPER® SPOTLIGHT: 6th Annual INTERNATIONAL CONGRESS ON ONCOLOGY & PATHOLOGY 

April 2022 | Targeted Therapies in Oncology 65

Boston, Massachusetts. The feedback provided from 
physician colleagues such as medical oncologists, 
surgeons, and other specialists is very satisfying.

“We help treating physicians tailor the way they 
practice,” Sholl said during an interview with 
Targeted Therapies in Oncology™ ahead of the 6th 
Annual International Congress on Oncology & 
Pathology™: Towards Harmonization of Pathology 
and Oncology Standards, sponsored by Physicians’ 
Education Resource®, LLC (PER®), held virtually 
on June 25, 2022 (BOX). Given the complexity of 
cancer diagnoses, Sholl, cochair of the conference 
said, “the biggest need in the oncology community
[from a pathology perspective] is for improved 
curriculum that addresses genetic literacy. It’s 
become obvious that basic genetic literacy is essen-
tial throughout medicine, and I’m not sure if the 
curriculum in medical school has caught up yet.” 

Blood vs Tissue Samples
Beyond medical school curriculum, Sholl addressed 
some of the challenges practicing oncologists face 
with the collection of tissue vs blood samples and 
the type of data gleaned from those samples. 

Although the emergence of circulating tumor DNA 
(ctDNA) has improved oncologists’ ability to assess 
malignancies, she noted that it has been diffi cult to 
quantify. “We probably have had some decrease in 
the kind of primary molecular diagnostic requests 
for tissue samples,” Sholl said. Her reasoning is that 
if a patient has a suffi cient burden of ctDNA in a 
blood sample, it should contain the relevant predic-
tive biomarker information from the plasma sample. 

“The oncologist wouldn’t necessarily need to collect 
that information from a tissue sample.” 

In an academic setting such as hers, she empha-
sized there is a signifi cant amount of academic 
curiosity, so investigators will send orders for both 
a plasma ctDNA test and a tissue-based test. That 
curiosity is fueled by the tremendous amount of 
heterogeneity present in the tumor biology. 

Samples taken from blood provide data from 
multiple sites of disease, and interesting muta-
tions can be identifi ed and infl uence response to 
therapy at different sites. In contrast, a certain 
level of certainty is associated with tissue sam-
ples. “Sequencing a sample of the tissue can result 
in an 80% level of certainty about the tumor,” Sholl 
said. Results from both types of tests allow you to 
capture the intersection—the totality of the vari-
ants that you get from these 2 methodologies. “It’s 
probably more valuable than what you would get 
from ordering one test or the other,” she added.

With liquid biopsy, Sholl cautioned that not 
every patient’s plasma assay is going to be infor-
mative. “One thing everyone should be aware of 
is that if a patient has a tumor that doesn’t shed 
much, such as in lung cancer that is nonmetastatic 
and confi ned to the thorax, it often doesn’t shed 
into the plasma,” Sholl said. “One of the challenges 
oncologists face is knowing when they do or do not 
have an informative ctDNA test.”

Another challenge occurs when a patient has 
an insuffi cient plasma assay, and a tissue test is 
unavailable. This can occur in 10% to 15% of cases, but 
Sholl notes that over time, clinicians have become 
more determined to make sure that all possible 
resources to generate genotyping are explored. 

CONTINUED FROM COVER

Conference Aims to Improve Oncologists’ 
Genetic Literacy
B y  T o n y  B e r b e r a b e ,  M P H

PER ® SPOTLIGHT:  6th Annual  INTERNATIONAL CONGRESS ON ONCOLOGY & PATHOLOGY 
Vir tual

June 25,  2022

Lynette M. Sholl, MD
Associate Professor, Pathology
Harvard Medical School
Associate Pathologist, Pathology
Brigham and Women’s Hospital
Boston, MA

O
N

C
O

LO
G

Y
 &

 PA
TH

O
LO

G
Y



66 Targeted Therapies in Oncology | Vol. 11 No. 6

Focus on Lung Cancer
Sholl and cochair Balazs Halmos, MD, MS, 
professor in the Department of Medicine 
at Albert Einstein College of Medicine and 
director of the Multidisciplinary Thoracic 
Oncology Program and of the Section of Tho-
racic Medical Oncology for Montefi ore Health 
Systems in the Bronx, New York, will moder-
ate the lung cancer section of the conference.

Sholl will present the “Lung Cancer Pathol-
ogy Update,” with a focus on pathology and 
biomarker testing in lung cancer. She will 
provide an overview of the current immuno-
therapy biomarkers in lung cancer. Currently, 
PD-L1 assessment and tumor mutational bur-
den (TMB) are 2 biomarkers that are receiving 
widespread attention in the community.

Regarding PD-L1, Sholl will address the opti-
mal way to determine PD-L1 status. Respon-
siveness to anti–PD-1/PD-L1 inhibitors may be 
predicted by the expression of PD-L1 on tumor 
cells and/or tumor-infi ltrating immune cells. 
PD-L1 expression testing is recommended as 
part of the diagnostic evaluation of patients 
with advanced non–small cell lung cancer 
(NSCLC) to select the optimal treatment.

Sholl noted that over time with the emergence 
of numerous companion diagnostic assays, 
“we’ve seen a movement [toward] accepting 
that many of the PD-L1 immunohistochemis-
try assays are relatively interchangeable.” 

TMB is an interesting biomarker because 
of recent fi ndings presented at the European
Society for Medical Oncology Immuno-
Oncology Congress 2021.1 Findings from 
a post hoc analysis demonstrated that in 
patients with advanced cancer and high 
TMB, mutations in certain genes were asso-
ciated with short overall survival, whereas 
others were protective, providing interesting 
insights on outcome beyond TMB alone.1

Investigators analyzed clinical data from 
patients with advanced cancer who were 
treated with immune checkpoint inhibitors 
(ICIs) using the Memorial Sloan Kettering–
Integrated Mutation Profi ling of Actionable 
Cancer Targets test, known as MSK-IMPACT. 

Overall survival (OS) was calculated for all 
patients with TMB equal to or greater than 
20, equal to or greater than 10, or less than 
10 mut/Mb cutoffs using the Kaplan-Meier 
method, multivariate log-rank P values, and 
Cox regression HRs. 

A total of 1662 patients were evaluated. 
With a maximum follow-up of 80 months, 
median OS was 42 months for both TMB 
equal to or greater than 20 and equal to or 
greater than 10 mut/Mb and 15 months for 
TMB less than 10 mut/Mb (multivariate log-
rank P < .005). The investigators noted that 
the HR for death was 0.44 (95% CI, 0.34-0.56; 
P < .005) and 0.57 (95% CI, 0.49-0.67; P < .005) 

for TMB equal to or greater than 20 and equal 
to or greater than 10 mut/Mb, respectively.1

These fi ndings led investigators to con-
clude that the 10 mut/Mb TMB cutoff was 
a potential predictive biomarker for ICI 
treatment. For TMB equal to or greater than 
10 mut/Mb, the investigators determined 
that the mutational profi le can contribute to 
defi ne outcomes to ICIs.1

Investigators noted that 4 genes negatively
impact survival when mutated: CCND3, 
TIMM8B, CDKN2B, and STK11 (median OS 
of 1, 1, 1, and 7 months, respectively). A Cox 
multivariate analysis stratifi ed by median 
TMB revealed that mutations in STK11 (HR, 
2.95; P < .0007) and TP53 (HR, 1.89; P < .0032) 
were associated with a higher risk of death. 
Investigators noted that mutations in TERT

(HR, 0.54; P < .0044) and NOTCH3 (HR, 0.23; 
P < .0355) were protective.

Sholl also plans to address neoadjuvant 
and adjuvant trials, the role of pathologic 
response, and the approval of atezolizumab 
(Tecentriq) as an adjuvant therapy for cer-
tain patients with NSCLC.2 TT
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USING CIRCULATING TUMOR DNA 
(ctDNA) in plasma for noninvasive geno-
typing has shown promise in identifying 

mutations in lymphoma and other hematologic 
malignancies that can potentially change how dis-
ease is diagnosed and managed. Herein we review 
the clinical utility of several developing techniques 
of ctDNA detection and speak with an expert work-
ing to implement them in clinical practice.

Emerging methods to detect tumor-derived DNA 
from the plasma of patients with lymphoma and 
hematologic malignancies have many potential 
applications. Among these, ctDNA can be used for 
mutation genotyping which can lead to identifying 
molecular subtypes of disease that may respond 
to specifi c therapies.1 Additionally, ctDNA poten-
tially has prognostic value by helping to determine 
response to treatment after an initial course of ther-
apy with the detection of minimal residual disease 
(MRD), which can aid oncologists in selecting appro-
priate therapy going forward.2 Lastly, ctDNA detec-
tion of MRD can determine outcomes after curative 
therapies in the adjuvant setting, as well as identify 
relapsing disease earlier than other methods.3

Thus, oncologists have an additional diagnostic 
aid to monitor disease and identify tumor muta-
tions in response to therapy more accurately. 
Ultimately, ctDNA provides more information 
to help an oncologist better select therapies for 
patients in sequence.

Ash A. Alizadeh, MD, PhD, director of the Can-
cer and Genomics Group at Stanford Cancer Insti-
tute and professor of medicine-oncology at Stanford 
University School of Medicine, is vice chair of the 
Committee on Epigenetics and Genomics of the 
American Society of Hematology. He provided his 
insights in an interview with Targeted Therapies 
in Oncology™. Over the past decade, Alizadeh 
has focused his work on applying cancer genome 

technologies, such as liquid biopsy, to assist in the 
diagnosis, prognosis, classifi cation, and risk strat-
ifi cation of patients in the context of MRD monitor-
ing after curative intent therapy.

“Ten years ago, there was not an established role 
for liquid biopsies for cancer, and there is clearly an 
established role now,” said Alizadeh. “I see liquid 
biopsy as being used for early detection, for risk 
stratifi cation, and for residual disease monitoring 
as a complementary armament of other diagnostic 
tools like imaging, and see it eventually replacing 
biopsies for genetic and other characterization of 
tumors,” he added. “I think in 10 years, we will 
see how much advances in molecular biology 
and bioinformatics [have] enabled oncologists to 
manage disease.”

Droplet Digital PCR 
It is important for oncologists to understand the dif-
ferent methods of ctDNA detection. These include 
digital polymerase chain reaction (PCR), sequenc-
ing of immunoglobulin receptors, and targeted 
next-generation sequencing (NGS). Before delving 
into the utility of DNA amplifi cation and sequenc-
ing techniques, we should fi rst establish a bird’s 
eye view of the challenges of ctDNA detection. 

“All of us have cell-free DNA in blood plasma,” 
Alizadeh said. “The problem is, the concentration of 
that DNA is quite low—a few thousand cells’ worth 
of cell-free DNA per milliliter from all organs as 
they turn over exists in our blood plasma.” Thus, 
the challenge involves a limit in sensitivity to 
detect ctDNA, he added.

A number of technologies to identify and interro-
gate molecules are being developed. Droplet digital 
PCR (dPCR) involves dividing DNA molecules into 
individual partitions prior to amplifi cation, a more 
sensitive technique than traditional quantitative 
PCR.4 The individual droplets can be counted for 

Exploring Prognostic Testing 
in Hematologic Malignancies
B y  A b d u l l a h  H a s h m i ,  M D
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the presence of specifi c ”hotspot” mutations 
such as KRAS G12D in colon cancer.1 One 
of the main benefi ts is cost and simplicity; 
however, there are challenges to using dPCR 
in lymphoid neoplasms. 

According to Alizadeh, clinically, you 
would need to know what you are looking 
for. “There are few hotspot mutations to 
detect. The test can only be applied to a lim-
ited number of lesions. Let’s say we want to 
know about EGFR to genotype a lesion; the 
analytical limit of detection is roughly 1 in 
1000 to 1 in 10,000, so it can only be used for 
genotyping purposes.”

“There is a need to identify more alterations 
in hematologic cancers,” he said. “Detecting 
multiple mutations in a given cancer enables 
better monitoring of cancer with the aid 
of ctDNA technology, and by monitoring a 
patient with dozens of mutations, you can 
achieve a better lower limit of detection.” 

Sequencing
Using ctDNA to assess multiple genomic 
alterations does not require seeing every 
mutation, only some tumor-defi ning muta-
tions.1 As such, using ctDNA enables disease 
detection and monitoring at times of low 
disease burden, for instance after initial 
treatment and to predict relapse. Therefore, 
the applicability of ctDNA in determining 
response to therapy and predicting relapses 
depends on a technique’s ability to reliably 
detect multiple mutations in low concentra-
tions from the blood.3

One sequencing technology to analyze 
multiple mutations is high-throughput ampl-
icon sequencing of immunoglobulin loci 
(IgHTS).5 In most B-cell lymphomas, immu-
noglobulin loci are clonally rearranged.5

IgHTS, available commercially as clonoSEQ,6

is a technique involving the use of primers 
to amplify only rearranged VDJ sequences.1

Thus, IgHTS allows sensitive detection of 
lymphoma-specifi c clonotypes of cellular 
DNA. In fact, in patients with diffuse large 
B-cell lymphoma (DLBCL), clonoSEQ was 
superior in disease detection from ctDNA 
compared with peripheral blood monocyte 
DNA.7 However, like dPCR, IgHTS is limited 
by reliance on a single genetic locus.8 Its 
sensitivity is limited to 1 part in 10,000 from 
a typical 5-mL plasma sample.1 

“clonoSEQ can track as many as 8 muta-
tions. But the average patient is monitored 
by 2 mutations. These are limitations of 
immunoglobulin genes,” explained Aliza-
deh about the practical limitations of clo-
noSEQ. “The method shines when you have 
lots of DNA from a cellular source, like a 

bone marrow biopsy or a leukemic blood 
sample, to detect MRD.” 

The limit of assessable mutations can be 
enhanced by increasing the amount of genetic
material analyzed in addition to the number 
of mutations.1 For example, NGS has the 
potential to capture somatic alterations in a 
larger fraction of patients due to its ability to 
assess multiple genetic regions.8 

“Most cancer MRD questions are not a 
one-in-a-few-thousand problem, given that 
there are a thousand million cells in the 
body,” Alizadeh said. “The appropriate the-
oretical limit of detection would be 1 in 10.9

You need to put many mutations together; 
then, even if you have 1 or 2 or 3 or 4 muta-
tions, you increase the limit of detection in a 
linear fashion.”

Therefore, ultradeep NGS platforms have 
been developed, such as off-the-shelf cancer 
personalized profi ling by deep sequencing 
(CAPP-Seq) or customized sequencing strat-
egies for personalized mutation panels to 
monitor disease.10 Similarly, Lymphopanel 
is an amplicon-based approach of ultradeep 
NGS investigation.11 These methods involve 
the use of ultrahigh-depth sequencing for 
alterations in genetic material and focus on a 
relatively smaller portion of the genome than 
genome-wide sequencing.12 These techniques 
sequence thousands of unique molecules at 
each position. Therefore, insights into tumor 
biology can be made as they assess multiple 
recurrently mutated regions of the genome. 
Targets include single nucleotide variants, 
insertions and deletions, genetic rearrange-
ments, and copy number variations.3

Compared with clonoSEQ, Capp-Seq is 
able to identify more than 100 mutations to 
enable tumor monitoring, and in patients 
with DLBCL, this method improved disease 
detection from 74% to 100% from pretreat-
ment ctDNA samples.13 However, its limita-
tion is that it will miss alterations from the 
remainder of the genome.11

Phased variant enrichment and detection 
sequencing (PhasED-Seq) is another recent 
technique developed to fi nd more than 

one mutation on a given DNA molecule to 
improve sensitivity. It is still in development 
for hematologic malignancies.14

Lastly, whole genome sequencing is used to 
detect copy number abnormalities and mostly 
structural chromosomal abnormalities such as 
aneuploidy.9 This method results in a shallow 
depth of sequencing. However, if copy number 
alterations can be monitored, the sensitivity 
improves because a more limited space is 
being interrogated. The main challenge is cost. 

Clinical Utility of ctDNA: 
Predictive Value
In summary, detection of ctDNA allows for 
the sequencing of tumor-specifi c alterations 
to determine response to therapy. Newer 
techniques allow deep sequencing for mul-
tiple alterations for a given amount of DNA, 
which increases the sensitivity of detection. 
As a result, an increasing number of clinical 
applications are becoming available, includ-
ing monitoring response to initial treatment 
and predicting relapse. Total metabolic vol-
ume measured by PET/CT has prognostic 
value in lymphoma, and levels of ctDNA in 
pretreated plasma are concordant with total 
metabolic volume in determining progres-
sion-free survival.15 Additionally, ctDNA is 
noninvasively isolated from a blood draw. 
Therefore heterogeneity is less of an issue 
when compared with analysis of core and 
fi ne needle biopsies, in which certain alter-
ations may be missed.16

Furthermore, patients with an early molec-
ular response, or more than a 2-log reduction 
in ctDNA compared to pretreatment levels 
after a single cycle of anthracycline-based 
therapy, had superior progression-free 
survival, giving predictive value to ctDNA 
in patients with DLBCL.17 Another clinical 
utility of ctDNA is its ability to detect clin-
ical relapse. clonoSEQ has demonstrated 
that in DLBCL, ctDNA was detectable with a 
lead time of 3 to 3.5 months prior to clinical 
evidence of disease. In 9 patients, the use of 
CAPP-Seq showed a lead time of a 6-month 
earlier detection of relapse.1

“I see liquid biopsy as being used for early detection, 
for risk stratifi cation, and for residual disease monitoring 
as a complementary armament of other 
diagnostic tools like imaging, and see it eventually 
replacing biopsies for genetic and other 
characterization of tumors.” 

— A S H  A .  A L I Z A D E H ,  M D ,  P H D 
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Challenges With ctDNA Detection
Challenges exist with the use of ctDNA 
for MRD. Therapies for hematologic 
malignancies do not always induce MRD 
negativity.3 “We still need to learn how to 
use MRD in the context of the therapies 
we use,” Alizadeh explained. “The main 
challenge when looking for MRD after a 
given treatment is that most patients who 
relapse are negative for circulating DNA 
at the end of treatment. You can trust a 
positive result, but negative predictive 
value is not great, limiting its use in 
adjuvant therapy.” 

Additionally, there is a need to synchro-
nize, harmonize, and standardize ways of 
applying these tools. Industry and regula-
tory institutions will require a coordinated 
effort to facilitate the process. 

According to Alizadeh, it is important 
for oncologists to look for evidence as 
opposed to hype with these methods. 
“Diagnostic evidence needs the same 
standard of scrutiny as treatment. 
[Thus], we will build tools that are truly 
transformative for the patient and 
make the oncologist and patient experi-
ence smoother.” TT
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52.9%
(64/121)

25.7%
(29/113)

Skin

51.5%
(50/97)

29.1%
(30/103)

Mouth

45.4%
(44/97)

26.1%
(24/92)

Eyes

40.5%
(30/74)

25.4%
(17/67)

Lungs
0

20

40

60

100

80

43.8%
(21/48)

16.7%
(7/42)

Joints and Fascia

47.6%
(20/42)

27.5%
(11/40)

Liver

51.3%
(20/39)

25.0%
(9/36)

GI Tract

42.9%
(6/14)

17.6%
(3/17)

Genital Tract

Pa
ti

en
ts

, %

Jaka� 
BAT

OR = 3.24
(95% CI: 1.86, 5.67)

OR = 2.71
(95% CI: 1.49, 4.92) OR = 2.43

(95% CI: 1.30, 4.54) OR = 2.12
(95% CI: 1.01, 4.45)

OR = 4.15
(95% CI: 1.51, 11.43)

OR = 2.56
(95% CI: 0.99, 6.67)

OR = 3.18
(95% CI: 1.19, 8.51) OR = 3.52

(95% CI: 0.68, 18.10)

REACH3 
A randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with 
steroid-refractory cGVHD (N = 329).2,3,h-j The starting dose for Jaka�  was 10 mg BID.
Crossover from BAT to Jaka�  was permitted on or after week 24 if patients progressed, had 
a mixed or unchanged response, developed toxicity to BAT, or experienced a cGVHD � are.2 Visit hcp.Jaka� .com to learn more

Jaka�® (ruxolitinib) is indicated for treatment of chronic graft-versus-host disease (cGVHD) after failure 
of one or two lines of systemic therapy in adult and pediatric patients 12 years and older.

REACH3 Primary Endpoint: ORR at Week 242,d
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 In the Jaka� Prescribing Information, ef�cacy was based on ORR through week 24 (cycle 7 day 1)3 

IMPORTANT SAFETY INFORMATION
 Treatment with Jaka�® (ruxolitinib) can cause thrombocytopenia, anemia and 

neutropenia, which are each dose-related effects. Perform a pre-treatment complete 
blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are stabilized, and 
then as clinically indicated

 Manage thrombocytopenia by reducing the dose or temporarily interrupting Jaka�. 
Platelet transfusions may be necessary

 Patients developing anemia may require blood transfusions and/or dose modi�cations 
of Jaka�

 Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by withholding Jaka� 
until recovery

 Serious bacterial, mycobacterial, fungal and viral infections have occurred. Delay 
starting Jaka� until active serious infections have resolved. Observe patients receiving 
Jaka� for signs and symptoms of infection and manage promptly. Use active surveillance 
and prophylactic antibiotics according to clinical guidelines

 Tuberculosis (TB) infection has been reported. Observe patients taking Jaka� for signs 
and symptoms of active TB and manage promptly. Prior to initiating Jaka�, evaluate 
patients for TB risk factors and test those at higher risk for latent infection. Consult a 
physician with expertise in the treatment of TB before starting Jaka� in patients with 
evidence of active or latent TB. Continuation of Jaka� during treatment of active TB 
should be based on the overall risk-bene�t determination

 Another JAK-inhibitor has increased the risk of major adverse cardiovascular events 
(MACE), including cardiovascular death, myocardial infarction, and stroke (compared to 
those treated with tumor TNF blockers) in patients with rheumatoid arthritis, a condition 
for which Jaka� is not indicated. Consider the bene�ts and risks for the individual 
patient prior to initiating or continuing therapy with Jaka� particularly in patients who 
are current or past smokers and patients with other cardiovascular risk factors. Patients 
should be informed about the symptoms of serious cardiovascular events and the steps 
to take if they occur

 Another JAK-inhibitor has increased the risk of thrombosis, including deep venous 
thrombosis (DVT), pulmonary embolism (PE), and arterial thrombosis (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a condition for 
which Jaka� is not indicated. In patients with myelo�brosis (MF) and polycythemia 
vera (PV) treated with Jaka� in clinical trials, the rates of thromboembolic events were 
similar in Jaka� and control treated patients. Patients with symptoms of thrombosis 
should be promptly evaluated and treated appropriately

 Another JAK-inhibitor has increased the risk of lymphoma and other malignancies 
excluding NMSC (compared to those treated with TNF blockers) in patients with 
rheumatoid arthritis, a condition for which Jaka� is not indicated. Patients who 
are current or past smokers are at additional increased risk. Consider the bene�ts 
and risks for the individual patient prior to initiating or continuing therapy with 
Jaka�, particularly in patients with a known secondary malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who 
are current or past smokers

 Progressive multifocal leukoencephalopathy (PML) has occurred with Jaka�
treatment. If PML is suspected, stop Jaka� and evaluate

 Advise patients about early signs and symptoms of herpes zoster and to seek 
early treatment

 Increases in hepatitis B viral load with or without associated elevations in alanine 
aminotransferase and aspartate aminotransferase have been reported in patients
with chronic hepatitis B virus (HBV) infections. Monitor and treat patients with
chronic HBV infection according to clinical guidelines

 When discontinuing Jaka�, myeloproliferative neoplasm-related symptoms may
return within one week. After discontinuation, some patients with myelo�brosis
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ failure.
If any of these occur after discontinuation or while tapering Jaka�, evaluate and
treat any intercurrent illness and consider restarting or increasing the dose of Jaka�.
Instruct patients not to interrupt or discontinue Jaka� without consulting their physician. 
When discontinuing or interrupting Jaka� for reasons other than thrombocytopenia or 
neutropenia, consider gradual tapering rather than abrupt discontinuation

 Non-melanoma skin cancers (NMSC) including basal cell, squamous cell, and Merkel 
cell carcinoma have occurred. Perform periodic skin examinations

 Treatment with Jaka� has been associated with increases in total cholesterol, 
low-density lipoprotein cholesterol, and triglycerides. Assess lipid parameters 
8-12 weeks after initiating Jaka�. Monitor and treat according to clinical guidelines 
for the management of hyperlipidemia

 In myelo�brosis and polycythemia vera, the most common nonhematologic adverse 
reactions (incidence ≥15%) were bruising, dizziness, headache, and diarrhea. In acute 
graft-versus-host disease, the most common nonhematologic adverse reactions 
(incidence >50%) were infections (pathogen not speci�ed) and edema. In chronic 
graft-versus-host disease, the most common nonhematologic adverse reactions 
(incidence ≥20%) were infections (pathogen not speci�ed) and viral infections

 Avoid concomitant use with �uconazole doses greater than 200 mg. Dose modi�cations 
may be required when administering Jaka� with �uconazole doses of 200 mg or less, or 
with strong CYP3A4 inhibitors, or in patients with renal or hepatic impairment. Patients 
should be closely monitored and the dose titrated based on safety and ef�cacy

 Use of Jaka� during pregnancy is not recommended and should only be used if the 
potential bene�t justi�es the potential risk to the fetus. Women taking Jaka� should not 
breastfeed during treatment and for 2 weeks after the �nal dose

Please see Brief Summary of Full Prescribing Information for Jaka� on the 
following pages.
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BAT, best available therapy; BID, twice daily; cGVHD, chronic graft-versus-host disease; GI, gastrointestinal; 
GVHD, graft-versus-host disease; HSCT, hematopoietic stem cell transplant; NCCN, National Comprehensive 
Cancer Network; NIH, National Institutes of Health; OR, odds ratio; ORR, overall response rate; REACH, 
Ruxolitinib in PatiEnts with RefrACtory Graft-Versus-Host Disease After Allogeneic Stem Cell Transplantation. 

References: 1. Lee SJ, Flowers MED. Hematology Am Soc Hematol Educ Program. 2008;2008(1):134-141.
2. Zeiser R, et al. N Engl J Med. 2021;385(3):228-238. 3. Jaka� Prescribing Information. Wilmington, DE: Incyte 
Corporation. 4. Zeiser R, et al. [Supplementary appendix]. N Engl J Med. 2021;385(3):228-238.

a  Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
b  The NCCN does not recommend one systemic agent as preferred over another in steroid-refractory GVHD.
c  Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Hematopoietic Cell Transplantation V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed October 6, 2021. 

To view the most recent and complete version of the guideline, go online to NCCN.org. 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. 
d  Overall response rate was de�ned as the proportion of patients with complete response or partial response, according to 2014 NIH consensus criteria, at week 24.2

e  One-sided P value, OR, and 95% CI were calculated using strati�ed Cochran-Mantel-Haenszel test, stratifying for moderate and severe cGVHD.2

f  De�ned as proportion of patients who achieved complete or partial response, according to 2014 NIH response criteria, through week 24 (cycle 7 day 1).3

Timely Diagnosis and Early Intervention Is Critical to Prevent 
Potentially Irreversible Organ Damage in Patients With cGVHD1

Intervene With Jaka�® (ruxolitinib) at the
First Sign of Initial Systemic Treatment Failure
in cGVHD Regardless of Organs Involved

NCCN Clinical Practice 
Guidelines in Oncology
(NCCN Guidelines®)

Recommend ruxolitinib (Jaka� ) as the ONLY Category 1 
treatment for steroid-refractory cGVHDa-c



g  Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was defined as organ score ≥1 based on the cGVHD staging criteria.4 

h  Patients included in the study were 12 years and older, had undergone allogeneic HSCT from any donor source/type, and had evident myeloid and platelet engraftment.4
i  Best available therapy was chosen by the investigator prior to randomization. Options included: ibrutinib, extracorporeal photopheresis, low-dose methotrexate, mycophenolate mofetil, rituximab, everolimus, sirolimus, imatinib, infliximab, 
or pentostatin.2,3

j   Steroid-refractory disease was defined as lack of response or disease progression after ≥1 week of prednisone 1 mg/kg/d, disease persistence without improvement after ≥4 weeks of prednisone >0.5 mg/kg/d or 1 mg/kg every other day, 
or increase in prednisone dose to >0.25 mg/kg/d after 2 unsuccessful attempts to taper the dose.4

REACH3 Subgroup Analysis: ORR at Week 24 by Baseline Organ Involvement4,g

Overall Response Rates Were Higher With Jaka� 
at Week 24 Regardless of Organs Involved at Baseline vs BAT4
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REACH3 
A randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with 
steroid-refractory cGVHD (N = 329).2,3,h-j The starting dose for Jaka�  was 10 mg BID.
Crossover from BAT to Jaka�  was permitted on or after week 24 if patients progressed, had 
a mixed or unchanged response, developed toxicity to BAT, or experienced a cGVHD � are.2 Visit hcp.Jaka� .com to learn more

Jaka�® (ruxolitinib) is indicated for treatment of chronic graft-versus-host disease (cGVHD) after failure 
of one or two lines of systemic therapy in adult and pediatric patients 12 years and older.
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 In the Jaka� Prescribing Information, ef�cacy was based on ORR through week 24 (cycle 7 day 1)3 

IMPORTANT SAFETY INFORMATION
 Treatment with Jaka�® (ruxolitinib) can cause thrombocytopenia, anemia and 

neutropenia, which are each dose-related effects. Perform a pre-treatment complete 
blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are stabilized, and 
then as clinically indicated

 Manage thrombocytopenia by reducing the dose or temporarily interrupting Jaka�. 
Platelet transfusions may be necessary

 Patients developing anemia may require blood transfusions and/or dose modi�cations 
of Jaka�

 Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by withholding Jaka� 
until recovery

 Serious bacterial, mycobacterial, fungal and viral infections have occurred. Delay 
starting Jaka� until active serious infections have resolved. Observe patients receiving 
Jaka� for signs and symptoms of infection and manage promptly. Use active surveillance 
and prophylactic antibiotics according to clinical guidelines

 Tuberculosis (TB) infection has been reported. Observe patients taking Jaka� for signs 
and symptoms of active TB and manage promptly. Prior to initiating Jaka�, evaluate 
patients for TB risk factors and test those at higher risk for latent infection. Consult a 
physician with expertise in the treatment of TB before starting Jaka� in patients with 
evidence of active or latent TB. Continuation of Jaka� during treatment of active TB 
should be based on the overall risk-bene�t determination

 Another JAK-inhibitor has increased the risk of major adverse cardiovascular events 
(MACE), including cardiovascular death, myocardial infarction, and stroke (compared to 
those treated with tumor TNF blockers) in patients with rheumatoid arthritis, a condition 
for which Jaka� is not indicated. Consider the bene�ts and risks for the individual 
patient prior to initiating or continuing therapy with Jaka� particularly in patients who 
are current or past smokers and patients with other cardiovascular risk factors. Patients 
should be informed about the symptoms of serious cardiovascular events and the steps 
to take if they occur

 Another JAK-inhibitor has increased the risk of thrombosis, including deep venous 
thrombosis (DVT), pulmonary embolism (PE), and arterial thrombosis (compared to 
those treated with TNF blockers) in patients with rheumatoid arthritis, a condition for 
which Jaka� is not indicated. In patients with myelo�brosis (MF) and polycythemia 
vera (PV) treated with Jaka� in clinical trials, the rates of thromboembolic events were 
similar in Jaka� and control treated patients. Patients with symptoms of thrombosis 
should be promptly evaluated and treated appropriately

 Another JAK-inhibitor has increased the risk of lymphoma and other malignancies 
excluding NMSC (compared to those treated with TNF blockers) in patients with 
rheumatoid arthritis, a condition for which Jaka� is not indicated. Patients who 
are current or past smokers are at additional increased risk. Consider the bene�ts 
and risks for the individual patient prior to initiating or continuing therapy with 
Jaka�, particularly in patients with a known secondary malignancy (other than a 
successfully treated NMSC), patients who develop a malignancy, and patients who 
are current or past smokers

 Progressive multifocal leukoencephalopathy (PML) has occurred with Jaka�
treatment. If PML is suspected, stop Jaka� and evaluate

 Advise patients about early signs and symptoms of herpes zoster and to seek 
early treatment

 Increases in hepatitis B viral load with or without associated elevations in alanine 
aminotransferase and aspartate aminotransferase have been reported in patients
with chronic hepatitis B virus (HBV) infections. Monitor and treat patients with
chronic HBV infection according to clinical guidelines

 When discontinuing Jaka�, myeloproliferative neoplasm-related symptoms may
return within one week. After discontinuation, some patients with myelo�brosis
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ failure.
If any of these occur after discontinuation or while tapering Jaka�, evaluate and
treat any intercurrent illness and consider restarting or increasing the dose of Jaka�.
Instruct patients not to interrupt or discontinue Jaka� without consulting their physician. 
When discontinuing or interrupting Jaka� for reasons other than thrombocytopenia or 
neutropenia, consider gradual tapering rather than abrupt discontinuation

 Non-melanoma skin cancers (NMSC) including basal cell, squamous cell, and Merkel 
cell carcinoma have occurred. Perform periodic skin examinations

 Treatment with Jaka� has been associated with increases in total cholesterol, 
low-density lipoprotein cholesterol, and triglycerides. Assess lipid parameters 
8-12 weeks after initiating Jaka�. Monitor and treat according to clinical guidelines 
for the management of hyperlipidemia

 In myelo�brosis and polycythemia vera, the most common nonhematologic adverse 
reactions (incidence ≥15%) were bruising, dizziness, headache, and diarrhea. In acute 
graft-versus-host disease, the most common nonhematologic adverse reactions 
(incidence >50%) were infections (pathogen not speci�ed) and edema. In chronic 
graft-versus-host disease, the most common nonhematologic adverse reactions 
(incidence ≥20%) were infections (pathogen not speci�ed) and viral infections

 Avoid concomitant use with �uconazole doses greater than 200 mg. Dose modi�cations 
may be required when administering Jaka� with �uconazole doses of 200 mg or less, or 
with strong CYP3A4 inhibitors, or in patients with renal or hepatic impairment. Patients 
should be closely monitored and the dose titrated based on safety and ef�cacy

 Use of Jaka� during pregnancy is not recommended and should only be used if the 
potential bene�t justi�es the potential risk to the fetus. Women taking Jaka� should not 
breastfeed during treatment and for 2 weeks after the �nal dose

Please see Brief Summary of Full Prescribing Information for Jaka� on the 
following pages.
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BAT, best available therapy; BID, twice daily; cGVHD, chronic graft-versus-host disease; GI, gastrointestinal; 
GVHD, graft-versus-host disease; HSCT, hematopoietic stem cell transplant; NCCN, National Comprehensive 
Cancer Network; NIH, National Institutes of Health; OR, odds ratio; ORR, overall response rate; REACH, 
Ruxolitinib in PatiEnts with RefrACtory Graft-Versus-Host Disease After Allogeneic Stem Cell Transplantation. 

References: 1. Lee SJ, Flowers MED. Hematology Am Soc Hematol Educ Program. 2008;2008(1):134-141.
2. Zeiser R, et al. N Engl J Med. 2021;385(3):228-238. 3. Jaka� Prescribing Information. Wilmington, DE: Incyte 
Corporation. 4. Zeiser R, et al. [Supplementary appendix]. N Engl J Med. 2021;385(3):228-238.

a  Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
b  The NCCN does not recommend one systemic agent as preferred over another in steroid-refractory GVHD.
c  Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Hematopoietic Cell Transplantation V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed October 6, 2021. 

To view the most recent and complete version of the guideline, go online to NCCN.org. 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. 
d  Overall response rate was de�ned as the proportion of patients with complete response or partial response, according to 2014 NIH consensus criteria, at week 24.2

e  One-sided P value, OR, and 95% CI were calculated using strati�ed Cochran-Mantel-Haenszel test, stratifying for moderate and severe cGVHD.2

f  De�ned as proportion of patients who achieved complete or partial response, according to 2014 NIH response criteria, through week 24 (cycle 7 day 1).3
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BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 

BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 

BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 

BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 



BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 

BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 

BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 

BRIEF SUMMARY: For Full Prescribing Information, 
see package insert.
INDICATIONS AND USAGE Myelo�brosis Jaka� is 
indicated for treatment of intermediate or high-risk 
myelo�brosis (MF), including primary MF, 
post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jaka� 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jaka� is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jaka� is indicated for treatment of 
chronic graft-versus-host disease (cGVHD) after failure of 
one or two lines of systemic therapy in adult and pediatric 
patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jaka� can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jaka�. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modi�cations of 
Jaka�. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jaka� until 
recovery. Perform a pre-treatment complete blood count 
(CBC) and monitor CBCs every 2 to 4 weeks until doses 
are stabilized, and then as clinically indicated [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with Jaka� until 
active serious infections have resolved. Observe patients 
receiving Jaka� for signs and symptoms of infection and 
manage promptly. Use active surveillance and 
prophylactic antibiotics according to clinical guidelines. 
Tuberculosis Tuberculosis infection has been reported in 
patients receiving Jaka�. Observe patients receiving 
Jaka� for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jaka�, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
con�rmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jaka�. The 
decision to continue Jaka� during treatment of active 
tuberculosis should be based on the overall risk-bene�t 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jaka� 
treatment. If PML is suspected, stop Jaka� and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jaka�. The effect of Jaka� 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jaka� Following 
discontinuation of Jaka�, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jaka�: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jaka�, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jaka�. Instruct patients not to 
interrupt or discontinue Jaka� therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jaka� for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jaka� gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jaka�. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jaka� has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jaka�. Assess lipid parameters approximately 8-12 
weeks following initiation of Jaka� therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
TNF blockers) in patients with rheumatoid arthritis, a 
condition for which Jaka� is not indicated. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka� particularly in 
patients who are current or past smokers and patients 
with other cardiovascular risk factors. Patients should be 
informed about the symptoms of serious cardiovascular 
events and the steps to take if they occur. Thrombosis
Another JAK-inhibitor has increased the risk of 
thrombosis, including deep venous thrombosis (DVT), 
pulmonary embolism (PE), and arterial thrombosis 
(compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jaka� is 
not indicated. In patients with MF and PV treated with 
Jaka� in clinical trials, the rates of thromboembolic 
events were similar in Jaka� and control treated patients. 
Patients with symptoms of thrombosis should be 
promptly evaluated and treated appropriately. Secondary 
Malignancies Another JAK-inhibitor has increased the 
risk of lymphoma and other malignancies excluding 
NMSC (compared to those treated with TNF blockers) in 
patients with rheumatoid arthritis, a condition for which 
Jaka� is not indicated. Patients who are current or past 
smokers are at additional increased risk. Consider the 
bene�ts and risks for the individual patient prior to 
initiating or continuing therapy with Jaka�, particularly in 
patients with a known secondary malignancy (other than 
a successfully treated NMSC), patients who develop a 
malignancy, and patients who are current or past 
smokers. ADVERSE REACTIONS The following clinically 
signi�cant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection 
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jaka� 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]
• Lipid Elevations [see Warnings and Precautions (5.5) 
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in Full Prescribing Information]. Clinical 
Trials Experience Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug 
and may not re�ect the rates observed in practice. 

of treatment because of thrombocytopenia occurred in 
< 1% of patients receiving Jaka� and < 1% of patients 
receiving control regimens. Patients with a platelet count 
of 100 × 109/L to 200 × 109/L before starting Jaka� had 
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jaka� because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jaka� or 
placebo in the placebo-controlled study.

Table 2: Myelo�brosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jaka�
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study 
• 25% of patients treated with Jaka� and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jaka� with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jaka� and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jaka� with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jaka� and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was 
< 1% for Jaka� with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jaka� 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information]. 
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jaka�. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3: Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jaka� in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Adverse Reactions

All 
Gradesa

(%)

Grade 
3-4 
(%)

All 
Grades 

(%)

Grade 
3-4 
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown 
in Table 4.

Table 4: Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jaka�
(N=110)

Best Available 
Therapy (N=111)

Laboratory 
Parameter

All 
Gradesb

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jaka� for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jaka� was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jaka�. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5: Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jaka� (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen 
not speci�ed) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jaka� are shown in Table 6.

Table 6: Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jaka� (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jaka� and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-�ve patients crossed over from best 
available therapy to treatment with Jaka�, for a total of 
230 patients treated with Jaka�. The median duration of 
exposure to Jaka� for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jaka� arm. One hundred and nine 
(47%) patients were on Jaka� for at least 1 year. There were 
�ve fatal adverse reactions to Jaka�, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jaka�. An adverse reaction resulting in dose modi�cation 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not speci�ed) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7: Chronic Graft-Versus-Host Disease: All-Grade 
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jaka�
(N = 165)

Best Available 
Therapy (N = 158)

Adverse Reactionsb

All 
Gradesa

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Infections and infestations
  Infections (pathogen 

not speci�ed) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8: Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jaka�
(N=165)

Best Available 
Therapy (N=158)

Laboratory Test

All 
Gradesb

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a Presented values are worst Grade values regardless of baseline
b National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelo�brosis The safety of Jaka� was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jaka� of 
9.5 months (range 0.5 to 17 months), with 89% 
of patients treated for more than 6 months and 25% treated 
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the �rst 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jaka�, among the 155 patients 
treated with Jaka�, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see 
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jaka� 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jaka� in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1: Myelo�brosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jaka� in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jaka�
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All 
Gradesa

(%)

Grade 
3 

(%)

Grade 
4 

(%)

All 
Grades 

(%)

Grade 
3 

(%)

Grade 
4 

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identi�ed, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia
In the two Phase 3 clinical studies, median time to 
onset of �rst CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jaka�, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jaka� and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2 
in patients treated with Jaka� and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption. 
The median time to recovery of platelet counts above 
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jaka� and to 4% 
of patients receiving control regimens. Discontinuation 
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DRUG INTERACTIONS Fluconazole Concomitant use 
of Jaka� with �uconazole increases ruxolitinib exposure 
[see Clinical Pharmacology (12.3) in Full Prescribing 
Information], which may increase the risk of exposure-
related adverse reactions. Avoid concomitant use of 
Jaka� with �uconazole doses of greater than 200 mg 
daily. Reduce the Jaka� dosage when used concomitantly 
with �uconazole doses of less than or equal to 200 mg 
[see Dosage and Administration (2.5) in Full Prescribing 
Information]. Strong CYP3A4 Inhibitors Concomitant 
use of Jaka� with strong CYP3A4 inhibitors increases 
ruxolitinib exposure [see Clinical Pharmacology (12.3) in 
Full Prescribing Information], which may increase the risk 
of exposure-related adverse reactions. Reduce the Jaka� 
dosage when used concomitantly with strong CYP3A4 
inhibitors except in patients with aGVHD or cGVHD 
[see Dosage and Administration (2.5) in Full Prescribing 
Information]. Strong CYP3A4 Inducers Concomitant use 
of Jaka� with strong CYP3A4 inducers may decrease 
ruxolitinib exposure [see Clinical Pharmacology (12.3) in 
Full Prescribing Information], which may reduce ef�cacy 
of Jaka�. Monitor patients frequently and adjust the 
Jaka� dose based on safety and ef�cacy [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 
USE IN SPECIFIC POPULATIONS Pregnancy: Risk 
Summary When pregnant rats and rabbits were 
administered ruxolitinib during the period of 
organogenesis adverse developmental outcomes 
occurred at doses associated with maternal toxicity 
(see Data). There are no studies with the use of Jaka� 
in pregnant women to inform drug-associated risks. The 
background risk of major birth defects and miscarriage 
for the indicated populations is unknown. Adverse 
outcomes in pregnancy occur regardless of the health 
of the mother or the use of medications. The background 
risk in the U.S. general population of major birth defects 
is 2% to 4% and miscarriage is 15% to 20% of clinically 
recognized pregnancies. Data: Animal Data Ruxolitinib 
was administered orally to pregnant rats or rabbits during 
the period of organogenesis, at doses of 15, 30 or 
60 mg/kg/day in rats and 10, 30 or 60 mg/kg/day in 
rabbits. There were no treatment-related malformations. 
Adverse developmental outcomes, such as decreases of 
approximately 9% in fetal weights were noted in rats at 
the highest and maternally toxic dose of 60 mg/kg/day. 
This dose results in an exposure (AUC) that is 
approximately 2 times the clinical exposure at the 
maximum recommended dose of 25 mg twice daily. 
In rabbits, lower fetal weights of approximately 8% 
and increased late resorptions were noted at the highest 
and maternally toxic dose of 60 mg/kg/day. This dose 
is approximately 7% the clinical exposure at the 
maximum recommended dose. In a pre- and post-natal 
development study in rats, pregnant animals were dosed 
with ruxolitinib from implantation through lactation at 
doses up to 30 mg/kg/day. There were no drug-related 
adverse �ndings in pups for fertility indices or for 
maternal or embryofetal survival, growth and 
development parameters at the highest dose evaluated 
(34% the clinical exposure at the maximum 
recommended dose of 25 mg twice daily). Lactation: 
Risk Summary No data are available regarding the 
presence of ruxolitinib in human milk, the effects on 
the breast fed child, or the effects on milk production. 
Ruxolitinib and/or its metabolites were present in the milk 
of lactating rats (see Data). Because many drugs are 
present in human milk and because of the potential for 
thrombocytopenia and anemia shown for Jaka� in human 
studies, discontinue breastfeeding during treatment with 
Jaka� and for two weeks after the �nal dose. Data:
Animal Data Lactating rats were administered a single 
dose of [14C]-labeled ruxolitinib (30 mg/kg) on postnatal 
Day 10, after which plasma and milk samples were 
collected for up to 24 hours. The AUC for total 
radioactivity in milk was approximately 13-fold the 
maternal plasma AUC. Additional analysis showed the 
presence of ruxolitinib and several of its metabolites in 
milk, all at levels higher than those in maternal plasma. 
Pediatric Use The safety and effectiveness of Jaka� for 
treatment of myelo�brosis or polycythemia vera in 
pediatric patients have not been established. The safety 
and effectiveness of Jaka� for treatment of 

steroid-refractory aGVHD has been established for 
treatment of children 12 years and older. Use of Jaka� 
in pediatric patients with steroid-refractory aGVHD 
is supported by evidence from adequate and 
well-controlled trials of Jaka� in adults [see Clinical 
Studies (14.3) in Full Prescribing Information] and 
additional pharmacokinetic and safety data in pediatric 
patients. The safety and effectiveness of Jaka� for 
treatment of steroid-refractory aGVHD has not been 
established in pediatric patients younger than 12 years 
old. The safety and effectiveness of Jaka� for treatment 
of cGVHD after failure of one or two lines of systemic 
therapy has been established for treatment of children 
12 years and older. Use of Jaka� in pediatric patients 
with cGVHD after failure of one or two lines of systemic 
therapy is supported by evidence from adequate and 
well-controlled trials of Jaka� in adults and adolescents 
[see Clinical Studies (14.3, 14.4) in Full Prescribing 
Information] and additional pharmacokinetic and safety 
data in pediatric patients. The safety and effectiveness of 
Jaka� for treatment of cGVHD has not been established in 
pediatric patients younger than 12 years old. Jaka� was 
evaluated in a single-arm, dose-escalation study 
(NCT01164163) in 27 pediatric patients with relapsed or 
refractory solid tumors (Cohort A) and 20 with leukemias or 
myeloproliferative neoplasms (Cohort B). The patients had 
a median age of 14 years (range, 2 to 21 years) and 
included 18 children (age 2 to < 12 years), and 14 
adolescents (age 12 to < 17 years). The dose levels tested 
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day 
cycles with up to 6 patients per dose group. Overall, 38 
(81%) patients were treated with no more than a single 
cycle of Jaka�, while 3, 1, 2, and 3 patients received 2, 3, 4, 
and 5 or more cycles, respectively. A protocol-de�ned 
maximal tolerated dose was not observed, but since few 
patients were treated for multiple cycles, tolerability with 
continued use was not assessed adequately to establish a 
recommended Phase 2 dose higher than the recommended 
dose for adults. The safety pro�le in children was similar 
to that seen in adults. Juvenile Animal Toxicity Data
Administration of ruxolitinib to juvenile rats resulted in 
effects on growth and bone measures. When administered 
starting at postnatal day 7 (the equivalent of a human 
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of 
fractures occurred at doses ≥ 30 mg/kg/day, and effects 
on body weight and other bone measures [e.g., bone 
mineral content, peripheral quantitative computed 
tomography, and x-ray analysis] occurred at doses 
≥ 5 mg/kg/day. When administered starting at postnatal 
day 21 (the equivalent of a human 2-3 years of age) at 
doses of 5 to 60 mg/kg/day, effects on body weight and 
bone occurred at doses ≥ 15 mg/kg/day, which were 
considered adverse at 60 mg/kg/day. Males were more 
severely affected than females in all age groups, and 
effects were generally more severe when administration 
was initiated earlier in the postnatal period. These 
�ndings were observed at exposures that are at least 
27% the clinical exposure at the maximum recommended 
dose of 25 mg twice daily. Geriatric Use Of the total 
number of patients with MF in clinical studies with Jaka�, 
52% were 65 years and older, while 15% were 75 years 
and older. No overall differences in safety or effectiveness 
of Jaka� were observed between these patients and 
younger patients. Clinical studies of Jaka� in patients 
with aGVHD did not include suf�cient numbers of subjects 
age 65 and over to determine whether they respond 
differently from younger subjects. Of the total number of 
patients with cGVHD treated with Jaka� in clinical trials, 
11% were 65 years and older. No overall differences in 
safety or effectiveness of Jaka� were observed between 
these patients and younger patients. Renal Impairment
Total exposure of ruxolitinib and its active metabolites 
increased with moderate (CLcr 30 to 59 mL/min) and 
severe (CLcr 15 to 29 mL/min) renal impairment, and 
ESRD (CLcr less than 15 mL/min) on dialysis [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 
Modify Jaka� dosage as recommended [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Hepatic Impairment Exposure of ruxolitinib increased 
with mild (Child-Pugh A), moderate (Child-Pugh B) and 
severe (Child-Pugh C) hepatic impairment [see Clinical 
Pharmacology (12.3) in full Prescribing Information]. 

Reduce Jaka� dosage as recommended in patients with 
MF or PV with hepatic impairment [see Dosage and 
Administration (2.6) in full Prescribing Information]. 
Reduce Jaka� dosage as recommended for patients with 
Stage 4 liver aGVHD. Monitor blood counts more 
frequently for toxicity and modify the Jaka� dosage for 
adverse reactions if they occur for patients with Score 3 
liver cGVHD [see Dosage and Administration (2.6) and 
Clinical Pharmacology (12.3) in full Prescribing 
Information]. OVERDOSAGE There is no known antidote 
for overdoses with Jaka�. Single doses up to 200 mg 
have been given with acceptable acute tolerability. Higher 
than recommended repeat doses are associated with 
increased myelosuppression including leukopenia, 
anemia and thrombocytopenia. Appropriate supportive 
treatment should be given. Hemodialysis is not expected 
to enhance the elimination of Jakafi.



TEN YEARS AGO, a diagnosis of chronic lym-
phocytic leukemia (CLL) meant treatment 
with chemotherapy and, for most patients, 

a shorter life expectancy than before diagnosis. 
Today, those are no longer foregone conclusions. The 
past decade has seen the FDA approve a handful of 
new targeted therapies for CLL that are prompting 
a move toward chemotherapy-free treatment of the 
disease. Patients are living longer, often with higher
quality of life, and many remain on treatment until 
they die of other causes. 

“Probably the most remarkable advance in CLL 
in the last 10 years has been the improvement in 
overall survival that we’ve seen in patients with 
the availability of these new drugs that are better 
tolerated and more effective than chemotherapy 
options,” said William Wierda, MD, PhD, who 
is section chief, chronic lymphocytic leukemia, at 
The University of Texas MD Anderson Cancer Cen-
ter in Houston. “We’re seeing the life expectancy 
in patients over 65 to 70 years not being shortened 
by their diagnosis of CLL. Even if they need treat-
ment, they’re living a similar life span to what 
they would if they didn’t have a diagnosis of CLL.”

Treatment advancements have been further 
enhanced by researchers’ discovery and improved 
understanding of the prognostic role of several 
somatic gene alterations. Novel agents have also 
prompted researchers to rethink the role of mini-
mal residual disease (MRD) tracking in CLL. 

Before Targeted Drugs
Before several novel targeted agents for CLL 
became available in the past decade, chemothera-
py with fl udarabine, cyclophosphamide, and CD20 
antibody rituximab (FCR) was the gold standard.1

The therapy comes with the typical toxicities of 
chemotherapy, and median progression-free sur-
vival (PFS) is about 4 to 5 years.2

“All we had previously were chemotherapy-based 
approaches,” said Matthew Davids, MD, MMSc, 

director of clinical research in the Division of 
Lymphoma at Dana-Farber Cancer Institute in 
Boston, Massachusetts. “Particularly for high-risk 
patients, their median survival was only about 2 to 
3 years from the time of diagnosis.”

Novel Targeted Agents
BTK Inhibitors
When ibrutinib (Imbruvica) came to market, the 
survival improvement over standard chemothera-
py was dramatic. “Basically overnight, when ibru-
tinib hit the scene, these patients who were dying 
were resurrected,” Davids said.   

Ibrutinib, which got the nod from the FDA in 
2014,3 was the drug that began to drive CLL treat-
ment away from the then-standard chemoimmu-
notherapy approach nearly a decade ago. A Bruton 
tyrosine kinase (BTK) inhibitor, the oral medica-
tion targets and binds to BTK to suppress its activ-
ity. This blocks B-cell receptor signaling, which 
prohibits further growth of B-cell malignancies.4

Patients take ibrutinib, and more recently sec-
ond-generation and third-generation BTK inhibi-
tors, continuously until their disease progresses. In 
published long-term studies of ibrutinib, patients 
had not yet reached median PFS.5,6 The latest data 
suggest that it may be about 8 years. 

But some patients stop ibrutinib before they 
progress, because of intolerable toxicities. Along 
with its higher rates of PFS over chemoimmuno-
therapy, ibrutinib also brings a substantial risk for 
atrial fi brillation and hypertension. 

Since 2014, however, improvements on ibrutinib 
have come to the clinic in the form of acalabrutinib 
(Calquence), which earned FDA approval in 2019, 
and zanubrutinib (Brukinsa), which is now used 
off-label in CLL. It is expected to get the green light 
from the FDA later this year. In head-to-head stud-
ies, these second-generation and third-generation 
BTK inhibitors are just as effective as ibrutinib but 
with lower cardiovascular risks. 
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“Plenty of patients tolerate these drugs 
extremely well and stay on them until 
they die of other causes,” said Catherine 
Coombs, MD, MS, an assistant professor 
of medicine at the University of North Car-
olina School of Medicine in Chapel Hill. She 
researches and treats CLL. “With the newer 
generation of drugs, hopefully these toxicity 
discontinuations become less frequent.” 

BCL2 Inhibitor
Venetoclax (Venclexta) offers a different 
approach to treatment. The only FDA-
approved drug in the BCL2 inhibitor class, 
it fi rst earned approval in 2016 as a therapy 
for patients with CLL who have relapsed or 
refractory disease and high-risk 17p deletion 
[del(17p)]. The oral medication now has FDA 
approval in the relapsed setting as mono-
therapy and in combination with the CD20 
antibody rituximab (Rituxan) and as fi rst-
line therapy in combination with the CD20 
antibody obinutuzumab (Gazyva) for all CLL 
patients regardless of del(17p) status.6,7 Vene-
toclax inhibits B-cell leukemia/lymphoma-2; 
the dysregulation of this protein in CLL helps 
promote the ongoing survival of cancer cells.8

A major difference between treatment 
with venetoclax and BTK inhibitors is dura-
tion. Patients who receive venetoclax as a 
fi rst-line treatment stay on the medication 
for 1 year. In the relapsed setting, patients 
typically take the medication for 2 years. 

“This approach gets patients into a deep 
remission with the expectation that they’ll 
have a long time off treatment,” Wierda said. 
“Then, if the disease comes back, you can 
[treat them again].” 

Initially, venetoclax was found to carry a 
risk of tumor lysis syndrome. Starting at a low 
dose of 20 mg with gradual dose escalation to 
400 mg/d over the fi rst 5 weeks has helped 
reduce that risk signifi cantly. “You have to 
monitor patients closely during that time, but 
after you get them on their target dose, it’s 
extremely well tolerated,” Wierda said. 

PI3 Kinase Inhibitors
Two PI3 kinase inhibitors, duvelisib (Copik-
tra) and idelalisib (Zydelig), garnered 
FDA approval in the last 10 years as well. 
Although they are effective drugs, they 
are less often used due to their adverse 
effect profi le, which can include diarrhea, 
colitis, liver infl ammation, and infections. 
“These drugs can be highly effective for 
some patients, but they are more diffi cult to 
administer safely compared with the other 
approved novel agents in CLL,” Davids said. 

TIMELINE OF SYSTEMIC THERAPY APPROVALS 
IN CHRONIC LYMPHOCYTIC LEUKEMIA

2013

2014

2017

2018

2019

2020

NOVEMBER 1, 2013   FDA approval of obinutuzumab for use in 
combination with chlorambucil for the treatment of patients with previously 
untreated chronic lymphocytic leukemia

FEBRUARY 12, 2014  FDA grants accelerated approval to ibrutinib for the 
treatment of patients with chronic lymphocytic leukemia who have received at 
least 1 prior therapy

APRIL 17, 2014   FDA approval of ofatumumab in combination with 
chlorambucil, for the treatment of previously untreated patients with chronic 
lymphocytic leukemia (CLL), for whom fl udarabine-based therapy is considered 
inappropriate

JULY 23, 2014   FDA approval of idelalisib for the treatment of patients 
with relapsed chronic lymphocytic leukemia, in combination with rituximab, for 
whom rituximab alone would be considered appropriate therapy due to other 
comorbidities

JANUARY 19, 2016   FDA approves ofatumumab for extended treatment 
of patients who are in complete or partial response after at least 2 lines of 
therapy for recurrent or progressive chronic lymphocytic leukemia

APRIL 11, 2016   FDA approves venetoclax for the treatment of patients 
with chronic lymphocytic leukemia with 17p deletion, as detected by an FDA-
approved test, who have received at least 1 prior therapy

JUNE 22, 2017   FDA grants regular approval to the combination of 
rituximab and hyaluronidase human for adult patients with follicular lymphoma, 
diff use large B-cell lymphoma, and chronic lymphocytic leukemia

JUNE 8, 2018   FDA granted regular approval to venetoclax for patients with 
chronic lymphocytic leukemia or small lymphocytic lymphoma, with or without 
17p deletion, who have received at least 1 prior therapy

SEPTEMBER 24, 2018   FDA grants regular approval to duvelisib for adult 
patients with relapsed or refractory chronic lymphocytic leukemia or small 
lymphocytic lymphoma after at least 2 prior therapies

MAY 15, 2019   FDA approves venetoclax for adult patients with chronic 
lymphocytic leukemia or small lymphocytic lymphoma

NOVEMBER 21, 2019   FDA approves acalabrutinib for adults with 
chronic lymphocytic leukemia or small lymphocytic lymphoma

APRIL 21, 2020   FDA expands the indication of ibrutinib to include its 
combination with rituximab for the initial treatment of adult patients with 
chronic lymphocytic leukemia or small lymphocytic lymphoma  

2016
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A third agent in this class, umbralisib 
(Ukoniq), is being investigated by the FDA 
regarding a potentially increased risk of 
death in patients with lymphomas follow-
ing data presented in the UNITY-CLL trial 
(NCT02612311). As a result, the FDA sent out 
a notice to patients and health care providers 
stating the agency’s intention to reevaluate 
the agent in its FDA-approved indications.9

Prognostic Markers
The past decade has provided better tools for 
making more precise prognoses. “Understand-
ing the signifi cance of certain somatic muta-
tions has probably made the biggest impact in 
that area recently,” Davids said. Several muta-
tions in CLL cells, which have gotten more 
robust evidence behind them in recent years, 
can help clinicians predict patient outcomes. 

TP53 Mutations/17p Deletions
Mutated TP53, found in about 10% of patients 
with CLL, and del(17p), found in about 7% of 
patients, are each associated with poor prog-
nosis and poor response to chemotherapy. As 
treatment continues to shift away from an 
exclusively chemotherapy-based approach, 
research has explored the role of these 
gene changes in other treatment settings. 
Although TP53 mutations may lead to less 
durable response with time-limited novel-
agent–based regimens, research shows high 
rates of PFS among patients with CLL who 
have TP53 mutations and who are on con-
tinuous therapy with BTK inhibitors.8,10 “If I 
have a patient with a mutated TP53 or 17p 
deletion, I would be more inclined to treat 
that patient with a BTK inhibitor–based ther-
apy than a venetoclax-based therapy because 
I feel those patients need more of a mainte-
nance strategy than a fi nite duration and 
time-off treatment strategy,” Wierda said. 

NOTCH1
The past decade has also shed more light 
on the implications of NOTCH1 mutations in 
CLL. Among the most common gene changes 
in CLL, NOTCH1 mutations occur in almost 
a quarter of patients.11 Due in large part to 
their association with increased risk for 
Richter transformation, the mutations do 
suggest a more aggressive disease biology.12

Although NOTCH1 status itself does not 
currently have implications for treatment 
decisions, patients may need more close 
monitoring for complications.

“Richter transformation is a rare event in 
CLL, but when we see it evolving, it requires 
a completely different type of treatment,” 

Davids said. “We watch those patients a little 
more closely if they have NOTCH1 mutation, 
and we have a lower threshold to work them 
up for Richter syndrome.”

IGHV Mutation
Immunoglobulin heavy chain variable region 
(IGHV) status, which can be mutated (lower 
risk) or unmutated (higher risk), is another
important prognostic marker in CLL.13 Mutated
IGHV may be one setting in which oncologists 
continue to offer chemotherapy with FCR 
as an option.14 Data show that patients with 
mutated IGHV have the best chance for long-
term remission after chemotherapy. Just over 
50% of patients are still in remission 10 to 
15 years after treatment. “It raises the ques-
tion of whether or not FCR may potentially 
cure that small subset of patients,” Coombs 
said. “Specifi cally, those who are young and fi t 
enough to get FCR.” Unmutated IGHV, on the 
other hand, is a predictor of poor outcomes, 
but research shows that novel-agent–based 
approaches may be equally effective in patients 
regardless of IGHV mutational status.13

MRD Tracking
The advent of targeted therapy for CLL and 
the shift away from chemotherapy prompts a 
need to reconsider the role of MRD tracking. 
Although MRD tracking is useful in assess-
ing response to chemotherapy, it is less 
relevant in maintenance therapy with a BTK 
inhibitor. Maintenance therapy may keep the 
disease at bay for many years without elimi-
nating all the cancer cells. “On this therapy, 
patients may only have a partial response, 
so they could still have evidence of residual 
lymph node disease, for example, yet those 
patients still do very well,” Davids said. 

The highly sensitive test may, however, 
have utility in monitoring venetoclax therapy. 
Given that the aim of time-restricted veneto-
clax therapy is to achieve deep remission and 
allow patients treatment-free periods, MRD 
tracking could help guide decisions regard-
ing duration of treatment and intervals 
between treatments. Oncologists are already 

using MRD testing to evaluate patients after 
venetoclax therapy, Coombs said. 

“Personally, I use MRD with patients,” 
she said. “I think it’s indisputable that neg-
ative MRD following venetoclax is favorable 
prognostically. However, the knowledge gap 
that persists is whether that should lead to a 
change in management. I think this is going 
to be a very hot topic over the next decade.” 

As it stands, venetoclax is approved for use 
during a fi xed time period. MRD-guided con-
tinuation or discontinuation of therapy is not 
standard of care. Research currently under 
way could one day make MRD testing stan-
dard of care in these treatment decisions. 
Potentially, patients who test negative could 
discontinue treatment early and patients who 
test positive could stay on treatment longer.

“MRD status at the end of fi nite-duration 
treatment predicts for PFS,” Wierda said. 
“It isn’t useful yet in terms of how to treat 
patients, so that’s what we’re working on in 
our clinical trials: MRD-directed therapy.”

Increasingly sensitive tests of MRD are in 
development and coming to market. Davids 
cites one of the newest: clonoSeq by Adap-
tive, which “can provide up to 100-fold more 
sensitive detection of MRD than the standard 
fl ow cytometry tests.” 

“We’re fi nding that to be useful to understand 
depth of response to help counsel patients 
about their likely durability of benefi t,” he said. 

Chemotherapy-Free Approach to CLL
Advancements in CLL treatment over the 
past 10 years have driven the fi eld further 
away from chemotherapy-based approaches 
to care. In the United States, where targeted 
drugs are readily accessible, instances of che-
motherapy use are becoming increasingly
infrequent in CLL. 

Targeted therapies have brought about an 
increased life expectancy for many indi-
viduals with a CLL diagnosis. “In the past, 
the ‘chronic’ in CLL meant you could live 
10 years,” Davids said. “Today, the goal for 
many patients is to live out a normal life 
span and not die from CLL.” 

“Probably the most remarkable advance in CLL in 
the last 10 years has been the improvement in 
overall survival that we’ve seen in patients with the 
availability of these new drugs that are better tolerated and 
more eff ective than chemotherapy options.” 

— W I L L I A M  W I E R DA ,  M D ,  P h D
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But there remain the unmet needs of patients 
who do not respond to treatment or become 
resistant. Research continues to explore 
and improve on these chemotherapy-free 
approaches. Current research examines, for 
example, combining BTK inhibitors, such 
as ibrutinib, with venetoclax. The phase 3 
MAJIC trial (NCT05057494), on which Davids 
is one of the investigators, is evaluating 
MRD-guided administration of venetoclax 
plus acalabrutinib or obinutuzumab.15

“The promise of these new combinations,” 
Coombs said, “is that it would be an all-
oral regimen that could induce deep MRD-
negative responses similar to the veneto-
clax regimen allowing for a time-limited 
approach, but obviate the need for an intra-
venous therapy,” Coombs said. 

Researchers also have their eyes on 
next-generation BTK inhibitors, in particu-
lar a drug called pirtobrutinib. “These are 
reversible inhibitors that potentially will 
work in patients who’ve developed resistance 
to irreversible inhibitors,” Wierda said. 

For patients who develop resistance to tar-
geted therapy, researchers have set their sights 
on CAR T-cell therapy for CLL—an approach 
that has made a major impact in many other 

blood cancers. “For our relapsed patients,” 
Coombs said, “this may be something that 
could offer excellent disease control.” TT
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A REAL-WORLD ANALYSIS EVAL-
UATING the triplet regimen of 
pertuzumab (Perjeta), trastuzumab 

(Herceptin), and docetaxel—THP—in Korean
patients with metastatic breast cancer 
(mBC) revealed comparable survival out-
comes with previous studies, including the 
CLEOPATRA trial (NCT00567190).1,2

THP has become the fi rst-line standard of 
care for treating patients with HER2-pos-
itive mBC as a result of fi ndings from 
CLEOPATRA.2 In the current study, after a 
median follow-up of 28.7 months, median 
overall survival (OS) and progression-free 
survival (PFS) were 58.3 months (95% CI, 
36.6-80.0) and 19.1 months (95% CI, 16.2-
21.9), respectively. 

After an initial loading dose of 8 mg/kg 
of trastuzumab, patients received 6 mg/kg
of trastuzumab, 420 mg of pertuzumab after 
an initial dose of 840 mg, and 75 mg/m2

of docetaxel every 3 weeks. The primary 
objective was to evaluate survival outcomes, 
including median OS and PFS. Secondary 
objectives were to assess treatment effi -
cacy by objective response rate (ORR) and 
clinical outcomes of subsequent treatment 
after progression. 

Investigators evaluated 228 patients with 
mBC who received THP. In 220 patients 
with measurable lesions, the ORR was 86.8% 
with a 17.7% complete response (CR) rate 
(n = 39/220; FIGURE1).  

The median duration of response among 
patients who responded was 21.3 months 
(95% CI, 15.1-27.5); 93.1% of responders 
(n = 178/191) received docetaxel for more than 
6 cycles. Among responders, 32 (16.7%) were 
long-term responders, defi ned as patients who 
sustained the THP regimen over 35 months. 

Investigators reported that long-term 
responders had better survival outcomes 

and higher CR rates than non–long-term 
responders. Further, they observed more 
long-term responders among trastuzumab- 
naïve patients than in other patient groups.

Regarding toxicities, 118 patients (51.7%) 
experienced neutropenia of any grade and 
specifi cally, 27.6% of patients experienced 
grade 3 or 4 neutropenia. Investigators 
concluded that mBC is an effective fi rst-line 
treatment with a good safety profi le in a real-
world context, consistent with fi ndings from 
the CLEOPATRA trial. TT

REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.
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THP, per tuzumab (Perjeta) and trastuzumab (Herceptin) and docetaxel.
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The Journal of Targeted Therapies™ (JTT) 
has curated studies of interest from 
oncology publications to share with readers 
of Targeted Therapies in Oncology.
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IN HEMATOLOGIC ONCOLOGY, advance-
ments in chimeric antigen receptors (CARs) 
for T-cell therapy have led to new investi-

gations and an emerging role for CAR-natural 
killer (NK) cell therapy. Here we review why 
CAR-NK cell therapy is an area of interest, how 
it differentiates from CAR T-cell therapy, its 
potential challenges, and the current stage of 
development of this form of treatment.

CAR NK-Cell Therapy: Background
The introduction of CAR engineering to 
adoptive cell therapy has led to immune 
effector cell treatments with improved cyto-
toxicity. This has been a major advancement 
in treatment for many patients with relapsed 
or refractory hematologic malignancies.1

Autologous CAR T cells were used in pio-
neering therapies, and their effi cacy has led 
to FDA approvals in hematologic malignan-
cies.1 For example, tisagenlecleucel (Kym-
riah), a CAR T-cell therapy, was approved 
for patients with relapsed/refractory acute 
lymphoblastic leukemia based on trial 
results showing an overall response rate of 
81%, with 60% of patients achieving com-
plete remission.2,3

However, despite their clinical effi cacy, 
CAR T cells have limitations.4 Not all patients 

are candidates for CAR T-cell therapy. For 
example, heavily pretreated patients may not 
have suffi cient autologous T cells to achieve 
clinically relevant doses of CAR T cells.1,4 

Also, generating individualized autologous 
CAR T-cell products for each patient can 
take weeks, which can lead to unacceptable 
treatment delays in patients with rapidly 
progressive disease. Furthermore, patients 
receiving CAR T cells are at risk of devel-
oping graft-vs-host disease (GVHD) even if 
human leukocyte antigen (HLA) matching 
between donor and recipient is performed.

This form of therapy has also yet to make 
signifi cant headway in treating patients with 
solid tumors. Few patients with solid malig-
nancies have achieved complete responses to 
date, potentially due to limited expansion or 
persistence of CAR T cells and the inability 
of these cells to penetrate solid tumors.5

Moreover, long-term persistence of CAR T 
cells may cause cytokine release syndrome 
(CRS) and immune effector cell–associated 
neurotoxicity syndrome (ICANS), which can 
be life threatening.1,4,6 Lastly, target antigen 
loss after therapy can render CAR T immune 
cells ineffective due to their dependence on 
antigens for effi cacy.

However, interest in CAR NK-cell therapy 
has resulted in ongoing research.1,7

Peter Riedell, MD, assistant professor of 
medicine, Section of Hematology/Oncology, 
University of Chicago Medicine, provided 
his insights in an interview with Targeted 
Therapies in OncologyTM. 

“CAR T-cell therapies take time, and 
this can be problematic for patients [who] 

have more rapidly progressive disease and 
need therapy urgently,” said Riedell in an 
interview comparing CAR T-cell therapy 
to CAR-NK cell therapy. “Having a cellular 
therapy product which is ‘off-the-shelf’ is 
very attractive as it means we may be able to 
treat patients sooner rather than later with 
this therapy,” he added.”

CAR NK vs CAR T-cell Therapy
NK cells, which were discovered almost 50 
years ago, can defend against tumors in 
most tissues without requiring detection of 
specifi c tumor antigens.7 Potent innate anti-
tumor activity and favorable safety profi le 
features have promoted interest in CAR-NK 
cell immunotherapy. 

NK toxicity against tumor cells involves 
both innate and adaptive immunity.7,8 For 
example, unlike T cells, NK cells can kill 
tumor cells without expression of major his-
tocompatibility complex (MHC) molecules. 
As a result, CAR-expressing NK cells can 
eradicate heterogeneous malignancies that 
CAR T cells cannot, due to CAR T-cell depen-
dence on MHC expression.8 Furthermore, NK 
cells are able to perform CD16-mediated anti-
body-dependent cell-mediated cytotoxicity, 
giving them an added killing mechanism.8,9

CAR-NK cells also differ from CAR T cells 
by having a shorter lifespan in the blood-
stream. Less potential for long-term off-tu-
mor toxicities in CAR-NK cells is theorized 
as a result.9 “Healthy cells express CD19 as 
well as malignant cells. While having CAR 
T cells remain in the body for longer periods 
may be associated with continued clinical 

CAR NK-Cell Therapy 
Is Quickly Growing in 
Immunotherapy
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benefi t in maintaining remissions, when 
CAR T cells remain in the body for pro-
longed periods, this may also lead to B-cell 
aplasia and hypogammaglobulinemia,” 
explained Riedell.

Additionally, preclinical and phase 1/2 
trials have shown that allogeneic CAR-NK-
cell infusions decrease the risk of GVHD.1,9,10 

This allows the expansion of NK-cell produc-
tion beyond autologous cells or only 1 cell 
line source. Persistence of allogeneic CAR-
NK cells has been observed in patients for 
at least 1 year despite HLA mismatching.11,12

Furthermore, NK cells can be adminis-
tered without a requirement for full HLA 
matching.10 “This allows for the use of allo-
geneic sources for CAR-NK cells, including 
healthy donors, umbilical cord blood units, 
or induced pluripotent stem cells,” Riedell 
noted. Importantly, manufacturing failures 
and out-of-specifi cation products can also 
be avoided with off-the-shelf therapy.10

“This allows for the use of allogeneic 
sources for CAR NK cells, including healthy 
donors, umbilical cord blood units, or 
induced pluripotent stem cells. Products 
are able to come off the shelf without the 
need to navigate collection of patients’ T 
cells and await their engineering and man-
ufacture, which can take weeks,” Riedell 
noted. Importantly, manufacturing failures 
and out-of-specifi cation products can also 
be avoided with off-the-shelf therapy.10

“CAR-NK cell therapy may be associated 
with a lower incidence and severity of CRS 
and neurologic toxicity, which is another 
reason this therapy is being explored,” 
explained Riedell. These less severe adverse 
events may be due to the release of milder 
cytokines such as granulocyte-macrophage 
colony-stimulating factor and interferon-γ.9 

CAR T cells induce the release of more cyto-
toxic cytokines, such as interleukin-1 (IL-1) 
and IL-6, that are associated with CRS.  

Roadblocks for CAR-NK Therapy
Despite the safety and promising clinical 
effi cacy of unmodifi ed allogeneic NK cells, 
several challenges to using CAR-NK cells 
have emerged from clinical trials.

“While CAR-NK cell therapy has been 
shown to be technically feasible, there is 
overall limited data in regard to the effi cacy 
and safety of this treatment approach. Given 
that these cellular therapy products are allo-
geneic, there is a concern for emergence of 
graft-vs-host disease,” Riedell said. “There 
are many current clinical trials being con-
ducted that evaluate CAR-NK cell therapy, 

and we eagerly await the results of these 
trials to better understand the impact of this 
treatment approach,” he added.

Furthermore, NK cells have a short lifespan 
of only 1 to 2 weeks,  and without cytokine 
support, infused cells do not persist in the 
donor, which restricts effi cacy.13

“It is unknown if responses seen with this 
treatment may be durable and associated with 
continued remissions or if this therapy may 
be better utilized to induce responses and 
remissions in patients and then consolidate 
those remissions with an allogeneic stem cell 
transplant,” explained Riedell.

Techniques to enhance the stability of 
CAR-NK cells include incorporation of trans-
genes encoding exogenous cytokines, such 
as IL-15.11 However, exogenous cytokines 
have undesirable adverse effects and can 
promote the activation of other immune sub-
sets, such as regulatory T cells, which may 
suppress the effector functions of NK cells.14

Another challenge with CAR-NK cells is 
that NK cells are limited in number and 
often require ex vivo expansion and acti-
vation. NK cells represent a minor fraction 
of peripheral blood leukocytes, and thus 
the generation of suffi cient numbers of 
NK cells remains a major challenge for 
adoptive immunotherapy. 

NK-92 is an established NK cell line that 
can be used as a source of cells for CAR-
NK therapies, representing an alternative 
to patient- or donor-derived NK cells. An 
advantage of this process is easier manu-
facture of off-the-shelf CAR-NK products; 
however, a drawback is that NK-92 cells are 
from a tumor cell line and have a potential 
tumorigenicity risk.15

Lastly, CAR NK approaches are limited by 
approaches to gene transfer in NK cells. Gene 
transduction may lead to random intergra-
tion of DNA into the target cell genome, and 
can encourage off-target effects, including 
the silencing of essential genes or expression 
of tumor suppressor genes.9

Viral transduction results in low levels 
of transgene expression in NK cells and 
adversely impacts their survival. Nonviral 
vectors have been explored and are con-
sidered safe alternatives, but their relative 
overall benefi ts remain unclear.11

Trial Results and Ongoing 
Trials of Interest
Several phase 1 and 2 trials for CAR-NK ther-
apy are ongoing, with some published results. 

In a phase 1/2 study (NCT03056339), 
patients with B-cell lymphoid malignancies 

were administered cord blood–derived, 
HLA-mismatched, anti-CD19 CAR-NK cells.12

The cells were transduced with a retroviral 
vector that expressed genes encoding anti-
CD19 CAR, IL-15, and inducible caspase 9 
(safety switch). 

Of 11 heavily pretreated patients with 
CD19-positive lymphoma or chronic lym-
phocytic leukemia (CLL), 8 had an objec-
tive response (73%) and 7 had complete 
remission (64%) without major toxic effects. 
There were no recorded events of CRS, neu-
rotoxicity, hemophagocytic lymphohistiocy-
tosis, or GVHD. 

Myelotoxicity was observed, which the 
investigators attributed to the lymphodeplet-
ing chemotherapy prior to infusion. Many 
responses were seen within 30 days of infu-
sion. Also, the CAR-NK cells expanded and 
persisted for at least 12 months.

A second study, a phase 1 trial 
(NCT04245722), evaluated the safety and 
effi cacy of FT596, a multi-antigen–targeted, 
pluripotent stem cell–derived, off-the-shelf, 
anti-CD19 CAR-NK cell therapy. In the study, 
20 heavily pretreated patients with relapsed/
refractory B-cell lymphoma or CLL were treated 
with FT596, either alone or in combination with 
rituximab (Rituxan). 

Responses were seen in 8 of 11 effi cacy-evalu-
able patients, 7 of which were complete respons-
es. No GVHD or ICANS was observed in any of 
the 20 treated patients, and only 2 cases of CRS 
were reported.16 

Several other clinical trials of interest are 
ongoing. A phase 1 study (NCT05247957) eval-
uating NKG2D, a cord blood–derived CAR-NK 
therapy, in patients with relapsed/refractory 
acute myeloid leukemia is expected to conclude 
at the end of 2022. 

Another phase 1 study (NCT04887012) of 
HLA haploidentical anti-CD19 CAR-NK cells 
in relapsed/refractory B-cell non-Hodgkin 
lymphoma is ongoing. Finally, an early phase 
1 study (NCT05215015) of CAR-NK cells tar-
geting CD33 in patients with acute myeloid 
leukemia is ongoing.

“CAR-NK cell therapy will likely become 
much more common and an area of increas-
ing research focus should we be able to gain 
a better understanding that this treatment 
approach is safe and effi cacious,” Riedell 
noted. “Additional studies are needed in order 
to understand optimal CAR-NK cell constructs, 
the best antigens to target, and strategies to 
bolster CAR-NK cell manufacturing, storage, 
and delivery,” he added.” TT
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ADD TO THE MOMENTUM
WITH DARZALEX® + Rd IN FRONTLINE 

In the treatment of newly diagnosed, transplant-ineligible multiple myeloma1:

Reach for a treatment that significantly extended
progression-free survival vs Rd alone in a clinical trial1-3

IMPORTANT SAFETY INFORMATION 
DARZALEX® AND DARZALEX FASPRO®: 
CONTRAINDICATIONS
DARZALEX® and DARZALEX FASPRO® are contraindicated in 
patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase (for DARZALEX FASPRO®), or any of the components 
of the formulations.

DARZALEX®: Infusion-Related Reactions
DARZALEX® can cause severe and/or serious infusion-related 
reactions including anaphylactic reactions. These reactions can 
be life-threatening, and fatal outcomes have been reported. In 
clinical trials (monotherapy and combination: N=2066), infusion-
related reactions occurred in 37% of patients with the Week 1 (16 
mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 6% 
with subsequent infusions. Less than 1% of patients had a Grade 
3/4 infusion-related reaction at Week 2 or subsequent infusions. 
The median time to onset was 1.5 hours (range: 0 to 73 hours). 
Nearly all reactions occurred during infusion or within 4 hours of 
completing DARZALEX®. Severe reactions have occurred, including 
bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, pulmonary edema, and ocular 
adverse reactions, including choroidal effusion, acute myopia, and 
acute angle closure glaucoma.

Signs and symptoms may include respiratory symptoms, such as 
nasal congestion, cough, throat irritation, as well as chills, vomiting, 
and nausea. Less common signs and symptoms were wheezing, 
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and 
blurred vision. 

When DARZALEX® dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 months), 
upon re-initiation of DARZALEX®, the incidence of infusion-related 
reactions was 11% for the first infusion following ASCT. Infusion-
related reactions occurring at re-initiation of DARZALEX® following 
ASCT were consistent in terms of symptoms and severity (Grade 
3 or 4: <1%) with those reported in previous studies at Week 2 or 
subsequent infusions. In EQUULEUS, patients receiving combination 
treatment (n=97) were administered the first 16 mg/kg dose at Week 
1 split over two days, ie, 8 mg/kg on Day 1 and Day 2, respectively. 
The incidence of any grade infusion-related reactions was 42%, with 
36% of patients experiencing infusion-related reactions on Day 1 of 
Week 1, 4% on Day 2 of Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and 
corticosteroids. Frequently monitor patients during the entire 
infusion. Interrupt DARZALEX® infusion for reactions of any severity 
and institute medical management as needed. Permanently 
discontinue DARZALEX® therapy if an anaphylactic reaction or
life-threatening (Grade 4) reaction occurs and institute appropriate 
emergency care. For patients with Grade 1, 2, or 3 reactions, 
reduce the infusion rate when re-starting the infusion.



IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE

To reduce the risk of delayed infusion-related reactions, administer 
oral corticosteroids to all patients following DARZALEX® infusions. 
Patients with a history of chronic obstructive pulmonary disease 
may require additional post-infusion medications to manage 
respiratory complications. Consider prescribing short- and long-
acting bronchodilators and inhaled corticosteroids for patients with 
chronic obstructive pulmonary disease.

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

DARZALEX FASPRO®: Hypersensitivity and Other 
Administration Reactions
Both systemic administration-related reactions, including severe 
or life-threatening reactions, and local injection-site reactions 
can occur with DARZALEX FASPRO®. Fatal reactions have been 
reported with daratumumab-containing products, including 
DARZALEX FASPRO®.

Systemic Reactions 

In a pooled safety population of 898 patients with multiple 
myeloma (N=705) or light chain (AL) amyloidosis (N=193) who 
received DARZALEX FASPRO® as monotherapy or in combination, 
9% of patients experienced a systemic administration-related

reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic administration-related 
reactions occurred in 8% of patients with the first injection, 0.3% with 
the second injection, and cumulatively 1% with subsequent injections. 
The median time to onset was 3.2 hours (range: 4 minutes to 3.5 days). 
Of the 140 systemic administration-related reactions that occurred 
in 77 patients, 121 (86%) occurred on the day of DARZALEX FASPRO®

administration. Delayed systemic administration-related reactions 
have occurred in 1% of the patients.

Severe reactions included hypoxia, dyspnea, hypertension, 
tachycardia, and ocular adverse reactions, including choroidal 
effusion, acute myopia, and acute angle closure glaucoma. Other 
signs and symptoms of systemic administration-related reactions 
may include respiratory symptoms, such as bronchospasm, nasal 
congestion, cough, throat irritation, allergic rhinitis, and wheezing, 
as well as anaphylactic reaction, pyrexia, chest pain, pruritus, chills, 
vomiting, nausea, hypotension, and blurred vision. 

Pre-medicate patients with histamine-1 receptor antagonist, 
acetaminophen, and corticosteroids. Monitor patients for systemic 
administration-related reactions, especially following the first and 
second injections. For anaphylactic reaction or life-threatening 
(Grade 4) administration-related reactions, immediately and 
permanently discontinue DARZALEX FASPRO®. Consider administering

Powerful efficacy to start the treatment journey1,4

After a median ~30 months* of follow-up, mPFS was not 
reached with DARZALEX® + Rd vs 31.9 months with Rd alone.1,4

•   70.6% of patients had not progressed with DRd vs 55.6% of 
patients in the Rd group (DRd: 95% CI, 65.0–75.4; Rd: 95% CI, 
49.5–61.3)†

     reduction in the risk of disease progression or
 death with DRd vs Rd alone (HR=0.56; 95% CI, 
0.43–0.73; P<0.0001)

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone 
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free 
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d); 
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.3

§ TEAEs are defined as any adverse event (AE) that occurs after start of the first study 
treatment through 30 days after the last study treatment; or the day prior to start of 
subsequent antimyeloma therapy, whichever is earlier; or any AE that is considered 
drug related (very likely, probably, or possibly related) regardless of the start date 
of the event; or any AE that is present at baseline but worsens in toxicity grade or is 
subsequently considered drug related by the investigator.

ll  3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does 
not account for all aspects of treatment. For intravenous daratumumab, median 
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were 
approximately 7, 4, and 3 hours, respectively.1,5 

With an ~3 to 5 minute subcutaneous injection,
DARZALEX FASPRO® can be administered substantially faster
than intravenous daratumumab1,5 II

Efficacy results in long-term follow-up2,3

At median ~5 years (56 months)‡ of follow-up, mPFS was 
not reached with DRd vs 34.4 months with Rd alone.2

•  53% of patients had not progressed after ~5 years of 
treatment with DRd vs 29% with Rd alone (DRd: 95% CI, 47–58; 
Rd: 95% CI, 23–35)†

   reduction in the risk of disease progression or death
   with DRd vs Rd alone (HR=0.53; 95% CI, 0.43–0.66)

These ~5-year analyses were not adjusted for multiplicity
and are not included in the current Prescribing Information.

MAIA Study Design: A phase 3 global, randomized, open-label 
study, compared treatment with DRd (n=368) to Rd (n=369) in 
adult patients with newly diagnosed, transplant-ineligible multiple 
myeloma. Treatment was continued until disease progression or 
unacceptable toxicity. The primary efficacy endpoint was PFS.1

Safety results in long-term follow-up
(median treatment duration of 47.5 months)2

At median ~5 years of follow-up2,3:

•   Most frequent TEAEs§ ≥30% were diarrhea, neutropenia, 
fatigue, constipation, peripheral edema, anemia, back 
pain, asthenia, nausea, bronchitis, cough, dyspnea, 
insomnia, weight decreased, peripheral sensory 
neuropathy, pneumonia, and muscle spasms

•  Grade 3/4 infections were 41% for DRd vs 29% for Rd

•  Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd
vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs 
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%), 
leukopenia (12% vs 6%), and cataract (11% vs 11%)

These ~5-year analyses are not included in the current
Prescribing Information.

44%

Demonstrated safety profile
(median treatment duration of 25.3 months)1

• The most common adverse reactions (≥20%) were upper 
respiratory infection, neutropenia, IRRs, thrombocytopenia, 
diarrhea, constipation, anemia, peripheral sensory 
neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia

•  Serious adverse reactions with a 2% greater incidence in the 
DRd arm compared with the Rd arm were pneumonia (DRd 
15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration 
(DRd 2% vs Rd <1%)

47%

See the latest data rolling out.
Visit FrontlineMomentum.com



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

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

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

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

the DRd Arm in MAIA
Body System 
Adverse Reaction

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

Grade 3 
(%)

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

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

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

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

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

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

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

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

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

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

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

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

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

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

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

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

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

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

Grade 3 
(%) 

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

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

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

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

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

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

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

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0© Janssen Biotech, Inc. 2022
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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.
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PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of 
infusion-related reactions: itchy, runny or blocked nose; fever, chills, nausea, vomiting, throat irritation, 
cough, headache, dizziness or lightheadedness, tachycardia, chest discomfort, wheezing, shortness of 
breath or difficulty breathing, itching, and blurred vision [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they notice signs of bruising or bleeding [see 
Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at blood transfusion centers 
that they are taking DARZALEX, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX can affect the results of some tests used to determine complete response 
in some patients and additional tests may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection 
and that DARZALEX could cause hepatitis B virus to become active again [see Adverse Reactions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use 
in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX 
and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to cause fetal harm and 
has specific requirements regarding contraception, pregnancy testing, blood and sperm donation, and 
transmission in sperm. Lenalidomide, pomalidomide, and thalidomide are only available through a REMS 
program [see Use in Specific Populations].
Hereditary Fructose Intolerance (HFI)
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol [see Description (11) 
in Full Prescribing Information].
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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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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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ACCORDING TO THE American 
Society of Clinical Oncology (ASCO) 
and College of American Pathologists 

(CAP) in their review of the literature on cir-
culating tumor DNA (ctDNA) in 2018, “There 
is no evidence of clinical utility and little 
evidence of clinical validity of ctDNA assays 
in early-stage cancer, treatment monitoring, 
or residual disease detection.”1

They then concluded that “given the rapid 
pace of research, re-evaluation of the liter-
ature will shortly be required, along with 
the development of tools and guidance for 
clinical practice.” 

At the time of this joint statement, there 
wasn’t enough evidence to support the clin-
ical utility of ctDNA for the management 
of cancer. However, the organizations were 
correct in their prediction that this was an 
emerging advancement in oncology that 
could change clinical practice. Since that 
statement, several prospective clinical stud-
ies have shown the clinical utility of ctDNA. 
Further, several companies, such as Natera, 
Inivata, Guardant Health, and Naveris, now 
provide CLIA (Clinical Laboratory Improve-
ment Amendments)-grade ctDNA assays, 
which are starting to be used in routine 
clinical practice.

Rationale for ctDNA
Circulating nucleic acids can be found in the 
blood, urine, and cerebrospinal fl uid and the 
diagnostic assessment of them in liquid spec-
imens is commonly referred to as liquid biop-
sies.2 Cell-free DNA (cfDNA), or circulating DNA, 
refers to extracellular fragments of DNA that 
are most often assessed in plasma specimens.

ctDNA is a subset of cfDNA that is derived 
from a patient’s tumor. Even in a patient with 
cancer, the ctDNA is only a small fraction 
of the cfDNA. The release of cfDNA from 
normal and cancerous cells occurs during 
cellular death, in which DNA fragmentation 
occurs by nucleases that cleave nucleosomal 
fragments. This fragmentation is nonran-
dom and mapping the ends of the cfDNA 
fragments refl ects the nucleosomal profi le of 
the cell it originated from. This may be used 
to distinguish between cfDNA arising from 
normal vs cancerous cells.3

Different cancers release different 
amounts of ctDNA; the amount of ctDNA 
released is also dependent upon the num-
ber of tumor cells that are in senescence 
vs undergoing apoptosis.4 Inhibiting senes-
cence or activating apoptosis with radiation 
or chemotherapy can increase the amount of 
ctDNA released by cancer cells.

Typically, ctDNA is assessed in the plasma 
specimen from a peripheral blood sample, 
with the blood being collected in an EDTA 
tube or a cfDNA-stabilizing tube; moreover, 
ctDNA exists as DNA histone bundles which 
are relatively stable. At room temperature 
the DNA is stable for 4 to 6 hours in an EDTA 
tube and 5 to 7 days in a cfDNA-stabilizing 
tube. Once the plasma has been isolated 
via centrifugation, it is stored at –20 oC to 
–80 oC. Discriminating ctDNA from cfDNA is 
a technical challenge and there are various 
detection methods.5

ctDNA detection methods vary in sen-
sitivity, and selection of the appropriate 
method depends upon the clinical situation, 
such as the patient’s tumor burden and the 
desired lower limit of detection. In general, 
digital droplet polymerase chain reaction 
and next-generation sequencing are the 
most used methods, but because of the high 
“background” noise of non–tumor derived 
cfDNA, some methods require whole exome 
sequencing of primary tumor tissue to devel-
op a personalized ctDNA assay that tracks 
16 to 20 mutations. Others require matched-
paired peripheral blood cells. 

Nonmalignant hematopoietic cells can 
accumulate clonal mutations, such as p53 ©
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mutations, which complicates the interpre-
tation of cfDNA as mutations detected in 
plasma may not represent the true tumor 
genotype.6 ctDNA can be analyzed for the 
presence of various genetic aberrations, 
including mutations, copy-number varia-
tions, fusions, and/or other alterations, such 
as changes in DNA methylation.

Clinical Applications of ctDNA
ctDNA may provide clinical utility across the 
entire spectrum of cancer care.7 It may be 
useful in the early diagnosis of cancer in the 
screening setting, as it provides a more sensi-
tive way of detecting malignancies than phys-
ical exams and imaging. Key to successful 
screening with ctDNA is screening patients 
who are at higher risk for developing cancer. 

The high “background” noise of non–tumor 
derived cfDNA, especially clonal mutations 
from nonmalignant hematopoietic cells, will 
be a bigger issue in the screening space. 
Incorporating ctDNA analysis may also aide 
in the diagnosis of cancer in a patient in whom 
cancer is suspected. For example, circulating 
tumor human papillomavirus DNA (ctHPVD-
NA) is detectable in more than 90% of patients 
with HPV-associated oropharyngeal cancer.8,9

The reported sensitivity and specifi city of a 
composite noninvasive diagnostic using ctH-
PVDNA and imaging or physical examination 
was 95.1% and 98.6%, respectively.9

Promising data exist regarding the use 
of ctDNA in the treatment and surveillance 
settings. Investigators of a prospective 
study in bladder cancer using the Signatera 
ctDNA assay (Natera) reported that detect-
able pretreatment ctDNA was prognostic 
and that postcystectomy ctDNA analysis cor-
rectly identifi ed all patients with metastatic 
relapse during disease monitoring with 100% 

sensitivity and 98% specifi city. The median 
lead time over radiographic imaging was 
96 days.10 Similar fi ndings have also been 
seen in studies of patients with breast, lung, 
and colon cancer. 

The clearance kinetics of ctDNA during 
treatment may also be prognostic. Patients 
with HPV-associated oropharyngeal cancer 
who have rapid clearance of ctHPVDNA by 
week 4 of chemoradiotherapy may have better 
cancer control.8 In the surveillance setting, 
ctHPVDNA can detect tumor recurrence; 
moreover, data from a prospective biomarker 
study of patients with HPV-associated oropha-
ryngeal cancer showed that ctHPVDNA post 
treatment surveillance had high positive pre-
dictive value and negative predictive value for 
identifying disease recurrence, with a median
lead time between ctHPVDNA detection and 
biopsy-proven recurrence of 3.9 months.11

These results were validated with a commer-
cial-grade ctHPVDNA test (NavDx, Naveris) 
done in a CLIA/CAP–certifi ed laboratory in 
a 1076-patient prospective cohort study. The 
positive predictive value of ctHPVDNA sur-
veillance was 95%, and ctHPVDNA positivity 
often preceded radiographic detection.12

Ongoing studies are now evaluating the 
tailoring of adjuvant treatment based on 
ctDNA. The intensity of adjuvant treatment, 
such as adjuvant radiation, chemotherapy, 
or immunotherapy, could be de-intensifi ed, 
or even omitted, for patients who have unde-
tectable ctDNA and intensifi ed for those with 
detectable ctDNA after defi nitive treatment. 
Also, there is interest in conducting early 
intervention trials for patients who have 
early molecular relapse detected by ctDNA, 
with the hope that early salvage treatment 
will be more successful.

For patients with metastatic disease, ctDNA 

may be used to monitor response to treatment, 
especially when patients have equivocal 
imaging fi ndings, and to identify targetable 
mutations to guide therapy selection when 
there is progression. ctDNA is commonly 
used in the management of non–small cell 
lung cancer (NSCLC) to evaluate for targeta-
ble gene mutations when there is insuffi cient 
tissue biopsy material for molecular testing.13

Targetable mutations may be better 
detected by ctDNA testing vs tissue testing 
because of increased sensitivity, the ease of 
obtaining a specimen, and inherent limita-
tions of tissue testing. Guardant360 is the 
only FDA-approved ctDNA assay, and it is 
specifi cally for use in patients with stage IV 
NSCLC to detect targetable mutations.

ctDNA as Part of Standard of Care
Since the ASCO-CAP statement, a rapid growth 
in knowledge has taken place regarding the 
clinical usefulness of ctDNA in oncology. It 
has an established role today in NSCLC as 
an alternative to tissue-based analysis when 
selecting patients for targeted therapy, and 
there are still many other exciting potential 
applications and areas of investigation. Efforts 
should be made to make ctDNA testing cost 
effective, and in fact, in the surveillance set-
ting it may be more cost effective than radio-
graphic surveillance.14,15

Many oncologists, including surgeons, 
medical oncologists, and radiation oncolo-
gists, have already started to incorporate 
ctDNA testing as part of their standard prac-
tice to monitor treatment response and aid 
in the interpretation of equivocal imaging 
fi ndings and in surveillance for recurrence. 
Thus, ctDNA is already in the clinic and 
oncologists have high hopes that it will help 
them personalize cancer care and improve 
the therapeutic ratio even more in the future 
of treating patients with cancer. TT 
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“Many oncologists, including surgeons, medical 
oncologists, and radiation oncologists, have already 
started to incorporate ctDNA testing as part of 
the standard practice to monitor treatment response 
and aid in the interpretation of equivocal imaging 
fi ndings and in surveillance for recurrence. Thus, 
ctDNA is already in the clinic and oncologists have 
high hopes that it will help them personalize 
cancer care and improve the therapeutic ratio even 
more in the future of treating patients with cancer.” 

— B H I S H A M J I T  S .  C H E R A ,  M D
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WHETHER IT IS important to 
know PD-L1 expression levels in 
patients with gastroesophageal 

cancer prior to initiating immune checkpoint 
inhibitors (ICIs) was up for debate at the 
2022 American Society of Clinical Oncology 
(ASCO) Gastrointestinal (GI) Cancers Sym-
posium in January.

During the “Immunotherapy for Gastro-
esophageal Cancer” session, Florian Lordick, 
MD, professor of medicine at the University 
of Leipzig and director of the University 
Cancer Center Leipzig in Germany, argued 
that knowledge of PD-L1 expression level is 
needed before starting ICI therapy. He was 
challenged by Aaron J. Scott, MD, associate 
professor of medicine at the University of 
Arizona in Tucson, who argued that it is not.1,2

In a vote ahead of the debate, 82.9% of the 
audience agreed that knowledge of PD-L1 
expression was needed before starting ICI 
therapy, whereas 17.1% disagreed. After both 
presentations, the numbers changed: 67.1% 
still agreed it was needed, and 32.9% of the 
audience disagreed. 

Knowing PD-L1 Level Before 
Initiating an ICI
Looking at PD-L1 as a biomarker, Lordick 
highlighted research showing a 96.6% inter-
pathologist overall agreement with testing 
for PD-L1 expression and a 97.2% intrapa-
thologist overall agreement.3 These fi ndings 
indicated that the biomarker is routinely 
used in this space, he explained. Moreover, 
he said that GI oncologists did not always 

agree on HER2 as a biomarker but research 
has changed many minds over the years.1

“If we take PD-L1 seriously, we would 
select approximately half of patients with 
esophageal and gastric cancer for check-
point inhibitors, or in other words we would 
exclude 50%,” Lordick said during the debate.

With the validity of the biomarker decided, 
Lordick explained his stance on the question 
of PD-L1 knowledge before ICI initiation using 
data from the KEYNOTE-590 (NCT03189719), 
CheckMate 648 (NCT03143153), and Check-
Mate 649 (NCT02872116) trials. Collectively, 
these clinical trials demonstrated that some 
PD-L1 expression levels affected treatment out-
comes (see pages 24-33 for more on these trials). 

“The main argument was that some of the 
studies showed positive effects of immune 
checkpoint inhibitors such as pembrolizumab
[Keytruda] and nivolumab [Opdivo] in 
all-comer populations. In most of the studies, 
especially those that led to drug approvals 
in Europe and also in the United States, sub-
group analyses consistently show that there 
is a clear enrichment of the benefi ts of these 
drugs. In those patients who have tumors 
that express PD-L1, mostly measured as a 
combined positive score [CPS] and others 
also measured as a tumor proportion score 
[TPS], we have increasing evidence now 
that the subgroups without an expression of 
PD-L1 or very weak expression of PD-L1 do 
not gain substantial benefi t from the use of 
these drugs,” Lordick told Targeted Therapies 
in Oncology™ (TTO) in an interview. 

In the randomized, placebo-controlled 

phase 3 KEYNOTE-590 trial, the combination
of pembrolizumab and chemotherapy 
was compared with chemotherapy alone 
as frontline treatment for patients with 
advanced esophageal cancer. Of the 
749 patients randomly assigned to either of 
the study arms, 50% of the pembrolizumab 
arm and 52% of the chemotherapy-only arm 
had a PD-L1 CPS of 10 or greater. Results for 
the coprimary end points of overall survival
(OS) and progression-free survival (PFS) 
showed that pembrolizumab was not effec-
tive in patients with a PD-L1 expression of 
less than 10 compared with those who had 
high PD-L1 expression (HR, 0.62; 95% CI, 
0.49-0.78; P < .0001).4

“This is an example where we have a 
different approval situation. The European 
Medicines Agency approved pembrolizumab 
for tumors expressing PD-L1 with a CPS of 10 
or greater [whereas] the FDA approved it for 
all-comers. However, the study is only con-
vincingly positive for patients with tumors 
expressing PD-L1,” Lordick told TTO. 

Further evidence of the importance of 
PD-L1 for use of ICI therapy in esophageal 
cancer was described with data from the 
CheckMate 648 trial, which explored the 
combination of nivolumab and chemother-
apy or nivolumab plus ipilimumab (Yervoy) 
compared with chemotherapy alone in 
970 patients with advanced disease.1,5

The study showed that in patients with 
PD-L1 TPS of 1% or greater, there was a sig-
nifi cant improvement in the end point of OS 
with both ICI-containing combinations ©
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compared with chemotherapy alone. Lordick 
specifi cally highlighted the comparison of 
nivolumab/chemotherapy vs chemotherapy 
alone. Patients who received the ICI combi-
nation had a median OS of 15.4 months (95% 
CI, 11.9-19.5) compared with 9.1 months (95% 
CI, 7.7-10.0) in the chemotherapy arm (HR, 
0.54; 99.5% CI, 0.37-0.80; P < .0001).5

“The fi nal, very important study for the group 
of patients with gastric cancer or stomach 
cancer, including [gastroesophageal] junction 
adenocarcinoma and esophageal adenocarci-
noma, is CheckMate 649,” Lordick said. “Here 
the combination of nivolumab plus standard 
chemotherapy was compared with standard 
chemotherapy alone. And again, there was a 
compelling survival advantage of the combi-
nation with the nivolumab and chemotherapy, 
but it was confi ned to those patients who 
have a PD-L1 CPS of 5 or greater, [whereas] a 
subgroup analysis showed that if PD-L1 is not 
expressed—or if there is weak expression, any-
thing below 5—there is no benefi t.” 

The study included a total of 2687 patients. 
Among patients with high PD-L1 expression, 
the OS improvement was signifi cant with 
nivolumab/chemotherapy vs chemother-
apy alone (HR, 0.71; 98.4% CI 0.59-0.86]; 
P  < .0001). PFS was also signifi cantly 
improved with the addition of ICI therapy to 
chemotherapy vs chemotherapy alone (HR, 
0.68; 98 % CI, 0.56-0.81 ; P < .0001).6

“The most important point about PD-L1 
expression is its predictive value for the 
benefi t of immune checkpoint inhibitors,” 
Lordick told TTO. “We do not see a clear 
difference in terms of prognosis like we see 
for some other markers. But for PD-L1, the 
important point is to enrich the population: 
those who may derive the benefi t from drugs 
[such as] nivolumab or pembrolizumab or the 
combination of nivolumab and ipilimumab.”

Not Knowing PD-L1 Expression 
Before Initiating an ICI
When deciding whether knowledge of PD-L1 
status is essential before initiating ICI therapy,
Scott told the ASCO symposium audience 
that the matter is complicated and context 
does matter. He added that the clinical ques-
tion itself is simpler than the complexities 
with understanding immunotherapy in gas-
troesophageal cancer, such as disease type, 
histology, race, chemotherapy partner type, 
and other molecular factors besides PD-L1.2

“All of these things are important factors 
in how patients respond to treatment. And so 
it becomes a little challenging to use PD-L1 
expression level as…the end-all-be-all for 

deciding whether to use the immunotherapy 
in the fi rst-line setting,” Scott told TTO in an 
interview. “Another important feature that 
is supremely relevant is that these patients 
have high morbidity [and are] usually very 
symptomatic when they’re presenting to the 
clinic. So time is of the essence to initiate 
potentially benefi cial treatments and wait-
ing for PD-L1 testing may be a hindrance. 
For example, it could take up to 2 to 3 weeks 
for certain types of testing. So [waiting for 
those] data, waiting to start treatment, can 
be potentially detrimental…to the patient.”

Data supporting Scott’s argument came from 
2 clinical trials of esophageal squamous cell car-
cinoma. Results from both trials, he explained, 
hinted that PD-L1 status did not matter. 

“I think the data for the different 
phase 3 trials, especially in esophageal 
squamous cell carcinoma [ESCC], best 
support my argument. When you look 
at the median overall survival numbers 
and median progression-free survival,
the JUPITER06 and ORIENT-15 trials are most 
striking. You see that the hazard ratio for all 
comers regardless of PD-L1 subgroup is as 
good or better compared [with] patients with 
a CPS positive score,” Scott told TTO. “I think 
those numbers are very important to recog-
nize. In contrast, of course, we have other 
studies that show that the numbers are better 
for CPS-high subgroups. But I think those 
2 phase 3 trials are very important.”

In the JUPITER06 study (NCT03829969), 
257 patients with advanced or metastatic 
ESCC were assigned to receive either tori-
palimab (Tuoyi) in combination with paclitaxel 
and cisplatin, or placebo. In all-comers, the 
median OS was 17 months with toripalimab 
and chemotherapy, vs 11 months with placebo 
(HR, 0.58; 95% CI, 0.43-0.78; P = .00037). The 
improvement in PFS with toripalimab and 
chemotherapy compared with placebo was 
also signifi cant regardless of PD-L1 expression 
level (HR, 0.58; 95% CI, 0.46-0.74; P < .00001).7 

The global, randomized, double-blind 
ORIENT-15 study (NCT03748134) included 
659 patients with unresectable locally 
advanced, recurrent, or metastatic ESCC who 
were randomly assigned to receive either 
sintilimab (Tyvyt) with placebo followed by 
paclitaxel and cisplatin, or cisplatin alone. 
In all patients, the median OS observed with 
the sintilimab combination was 16.7 months 
vs 13.6 months in patients treated with che-
motherapy alone (HR, 0.628, 95% CI, 0.508-
0.777; P = .0001. The OS benefi t was also 
demonstrated in the subgroup of patients 
with a PD-L1 CPS of 10 or greater (HR, 0.638; 
95% CI, 0.480-0.848; P = .0018).8 

The median PFS in all patients treated 
with the sintilimab combination was 
7.2 months vs 5.7 months among those treated 
with chemotherapy alone (HR, 0.558; 95% CI 
0.461-0.676; P < .0001). The PFS benefi t of the 
immunotherapy combination carried over 
into the high PD-L1 population (HR, 0.580; 
95% CI 0.449-0.749; P < .0001).8

Aside from the clinical trial evidence, Scott 
says PD-L1 is not a perfect biomarker. During 
his presentation, he noted that spatiotemporal 
heterogeneity, low positive predictive value, 
different results from different assays, and 
delays in the start of treatment may be key 
limitations to using the biomarker. 

“We have learned that PD-L1 expression 
defi nitely has an impact on the tumor 
immune microenvironment. And in most 
cases we believe that PD-L1 acts as a 
dampening of the immune system so that 
the immune system isn’t able to attack the 
cancer cells….We’re now building mount-
ing evidence that shows that PD-L1 levels 
on both tumor cells and immune cells, such 
as macrophages and lymphocytes, may be 
important to help guide our management 
strategy as a predictive biomarker,” Scott 
said in the TTO interview. 

“What we’re learning, though, is that 
PD-L1 expression is dynamic, showing that 

“The main argument [for knowing PD-L1 status before 
treating] was that some of the studies showed positive 
eff ects of immune checkpoint inhibitors
such as pembrolizumab [Keytruda] and nivolumab [Opdivo] 
in all-comer populations. In most of the studies,...
subgroup analyses consistently show that there is a 
clear enrichment of the benefi ts of these drugs.”

— F LO R I A N  LO R D I C K ,  M D
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where you biopsy and when you biopsy seem 
to matter. There’s a phenomenon called spa-
tial temporal heterogeneity [seen in a] study 
by Zhou et al that was published in Clinical 
Cancer Research in 2020.9 [It] showed that…
positivity rates in a primary biopsy vs a met-
astatic biopsy in the same patient can differ 
as well as pretreatment biopsies vs post-
treatment biopsies. PD-L1 expression level 
can change. So then it becomes a question 
of, ‘How do we make sure that a PD-L1 level 
expression level gives us important positive 
predictive value and negative predictive 
value?’ And then, ‘When, how, and where do 
we biopsy?’ I think the ideal answer is that 
we have a biomarker that can study either 
PD-L1 expression level directly or surrogate 
in the blood so we can get around this spatial 
temporal heterogeneity,” Scott added. 

No Consensus
Regarding the presentation given by Lor-
dick, Scott said, “I believe that when we are 
developing a predictive biomarker that does, 
in certain circumstances, seem to offer good 
negative predictive value that we have to also 
consider costs and adverse effects/safety 
to be as important. I appreciated his 

perspective on understanding the balance 
that we need to strike among those things.”

Lordick also appreciated hearing Scott’s 
presentation, telling TTO, “Scott did a great 
job to show the variety of data and to show 
that there are also doubts and heterogeneity 
among the expression patterns of PD-L1. He 
also made a point that in some, especially 
Asian studies, and in some that investigated 
drugs that are not yet approved and not yet 
in use either in Europe or in [the US], there 
seems to be benefi t of these drugs indepen-
dent of the PD-L1 expression.” TT

R E F E R E N C E S

1. Lordick, F. Debate: Knowledge of PD-L1 expression level is essen-

tial before initiating checkpoint inhibitors: FOR. Presented at: 2022 

ASCO Gastrointestinal Cancers Symposium; January 20-22, 2022; San 

Francisco, CA, and virtual. 

2. Scott A. Debate: Knowledge of pd-l1 expression level is essential before 

initiating checkpoint inhibitors: AGAINST. Presented at 2022 ASCO Gastro-

intestinal Cancers Symposium; January 20-22, 2022., San Francisco, CA.

3. Kulangara K, Zhang N, Corigliano E, et al. Clinical Utility of the Com-

bined Positive Score for Programmed Death Ligand-1 Expression and the 

Approval of Pembrolizumab for Treatment of Gastric Cancer. Arch Pathol 

Lab Med. 2019;143(3):330-337. doi:10.5858/arpa.2018-0043-OA

4. Sun J, Shen L, Shah MA, et al; KEYNOTE-590 Investigators. 

Pembrolizumab plus chemotherapy versus chemotherapy alone 

for fi rst-line treatment of advanced oesophageal cancer (KEY-

NOTE-590): a randomised, placebo-controlled, phase 3 study. Lancet. 

2021;398(10302):759-771. doi:10.1016/S0140-6736(21)01234-4

5. Chau I, Doki Y, Ajani JA, et al. Nivolumab (NIVO) plus ipilimumab (IPI) 

or NIVO plus chemotherapy (chemo) versus chemo as fi rst-line (1L) 

treatment for advanced esophageal squamous cell carcinoma (ESCC): 

fi rst results of the CheckMate 648 study. J Clin Oncol. Published online 

June 16, 2021. doi:10.1200/JCO.2021.39.15_suppl.LBA4001

6. Janjigian YY, Shitara K, Moehler M, et al. First-line nivolumab 

plus chemotherapy versus chemotherapy alone for advanced gas-

tric, gastrooesophageal junction, and oesophageal adenocarcinoma 

(CheckMate 649): a randomised, open-label, phase 3 trial. Lancet.

2021;398(10294):27-40. doi:10.1016/ S0140-6736(21)00797-2

7. Xu R, Wang F, Cui C, et al. 1373MO - JUPITER-06: A randomized, 

double-blind, phase III study of toripalimab versus placebo in combi-

nation with fi rst-line chemotherapy for treatment naive advanced or 

metastatic esophageal squamous cell carcinoma (ESCC). Ann Oncol.

2021;32(suppl 5):S1040-S1075. doi:10.1016/annonc/annonc708

8. Shen L, Lu Z, Wang J, et al. LBA52 - Sintilimab plus chemotherapy 

versus chemotherapy as fi rst-line therapy in patients with advanced 

or metastatic esophageal squamous cell cancer: fi rst results of the 

phase III ORIENT-15 study. Ann Oncol. 2021;32(suppl 5): S1330. 

doi:10.1016/j.annonc.2021.08.2132

9. Zhou KI, Peterson B, Serritella A, et al. Spatial and temporal 

heterogeneity of PD-L1 expression and tumor mutational bur-

den in gastroesophageal adenocarcinoma at baseline diagnosis 

and after chemotherapy. Clin Cancer Res. 2020;26:6453–63. doi:  

10.1158/1078-0432.CCR-20-2085

FREE ONLINE CME ACTIVITIES
SPECIALTIES

To see a full listing visit:
gotoper.com/online-cme-activitiesgo

BREAST

IMMUNOTHERAPIES

DERMATOLOGIC

HEAD AND NECK

GASTROINTESTINAL

LUNG

GENITOURINARY

SARCOMA

GYNECOLOGIC

SUPPORTIVE CARE

HEMATOLOGY

NURSING

S T A T I S T I C A L  S N A P S H O TD O C T O R S ’  D E B A T E



View onl ine at  TargetedOnc.com

Case-Based Peer Perspectives
M E T A S T A T I C  B R E A S T  C A N C E R
Renowned opinion leaders provide insights on different case scenarios.

Q:

TARGETED THERAPIES IN 
ONCOLOGYTM: Can you discuss 
the typical presentation for a 
patient who has hormone 
receptor (HR)-positive, early-stage 
breast cancer? What signs or 
symptoms typically lead them to 
see you? Then, what testing 
would you typically order for a 
patient like this at diagnosis?

A: HART: Patients like this will typically 
present, at least in the Western coun-

tries, as having an abnormality found on a 
mammogram. Sometimes the patient does 
fi nd a mass herself [that is] typically larger. 
I would say [most of] the patients we see 
these days are found with abnormalities on 
mammograms, which is good because [there 
is a greater] chance that it’s going to be a 
stage I cancer. Sometimes we do fi nd patients 
who have larger cancers that have either 
been neglected or the patient is [under] the 
assumption that it is a benign growth and is 
larger. We can certainly see that, although 
happily it’s less frequent than it was in the 
earlier days of my practice and training 
days. [Most] postmenopausal patients will 
present with [ER] and present on receptor-
positive cancer. This patient is typical for 
that. There’s some discordance in what she 

had because she had an aggressive cancer, 
which was also strongly positive for [HRs], 
but [she] did have a high growth fraction on 
the Ki-67 and had 3 positive [LNs]. This is a 
patient [who] certainly is at signifi cant risk 
for early and late recurrence and does need 
to be treated with adjuvant therapy. This 
patient, I would say, is on the more advanced 
side of the spectrum from what we usually…
see, but certainly we can see patients like 
this and frequently do.

Q:

What are your thoughts about the 
type of testing or imaging that 
you would order after the initial 
diagnosis or when you’re making 
an initial diagnosis?

A: This patient does fall into a range 
[where] many of us would send a 

recurrence score test or other molecular 
test. There are other tests. There’s the Onco-
type DX assay,1 and there are also data on 
MammaPrint assay.2 Both of those have ran-
domized trial data in patients who are stage 
II. Most frequently in this country, based on 
how they respond to [treatment], patients 
like this could get assay sent [to them]. If 

the patient had a very low-risk profi le, this 
patient could potentially, as a postmeno-
pausal woman who is [HR]-positive, have 
1 to 3 positive nodes. If there was a low-risk 
profi le that came back or even an intermedi-
ate risk on the recurrent score, the patient 
could potentially be able to avoid adjuvant 
chemotherapy and go directly onto 
hormonal therapy. In this case, it would be 
hormonal therapy with an [AI] plus abema-
ciclib. If the recurrent score were to be low, 
we could potentially avoid chemotherapy in 
this patient. That would be a reason to send 
it. In this case, their score was not low, so 
that showed there would be a signifi cant 
benefi t to the addition of adjuvant chemo-
therapy, which is why I recommended it for 
this case. Some clinicians will [order] imag-
ing [tests because they are] looking for dis-
tant metastatic disease in patients who are 
node positive. I usually do this in patients 
who present advanced, have palpable ade-
nopathy, or ultrasound, a mammogram, or 
MRI that suggest there [are] involved axil-
lary [LNs]. I will often get a staging with CT 
or PET. I would say this sort of patient would 
probably not get that in the standard basis.

CASE 

Initial Presentation

•  A postmenopausal woman, age 54 years, 
presents with a newly diagnosed lump in 
her right breast. 

•  She has no family history of cancer and 
underwent menopause at age 50.

Clinical work-up

•  Imaging demonstrated a 2.4-cm solid 
mass in the right upper quadrant with no 
suspicious lymphadenopathy identifi ed.

•  Core biopsy: positive for invasive ductal 
carcinoma, estrogen receptor (ER) 
100%, progesterone receptor (PR) 97%; 
HER2 1+ and FISH [fl uorescence in 
situ hybridization] negative; Ki-67 45%; 
modifi ed Bloom-Richardson grade 3

•  Lumpectomy and sentinel lymph node 
biopsy performed

°  Tumor size is 2.4 cm, and 3 lymph 
nodes (LNs) are positive for
metastatic disease.

•  21-gene assay recurrence score is 30

•  pT2N1M0, stage IIB

•  ECOG performance status is 0

Treatment

•  Patient underwent partial mastectomy 
with no residual disease

•  She is given radiation therapy to intact 
breast

•  She is started on adjuvant 
chemotherapy with cyclophosphamide 
(Cytoxan) and docetaxel (Taxotere), 
followed by adjuvant therapy with 
aromatase inhibitor (AI) + 2 years of 
abemaciclib (Verzenio)

LOWELL HART, MD, FACP
Scientific Director
Clinical Research
Florida Cancer Specialists and Research
  Institute
Fort Myers, FL
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Q:

What other important details 
would you like to emphasize about 
high-risk vs lower-risk patients? 
What is the time frame that you 
see typically for recurrence?

A: If this patient had 4 or more positive 
nodes, then you could make a case for 

offering the patient chemotherapy without 
necessarily doing a molecular profi le because 
the patient would then be at a high risk no 
matter what the molecular profi le showed. 
With that sort of presentation, which is a little 
more advanced than this [case], I will usually 
just go ahead and offer the patient chemo-
therapy. Occasionally, there are patients who 
are very hesitant because of the experience of 
other family members [receiving] chemother-
apy or are very mentally opposed to it. Some-
times we do use molecular testing on those 
patients to help give them another piece of 
information about the potential benefi ts.

Q:
Next, could you review the 
adjuvant therapy options 
for patients with early-stage, 
HR-positive breast cancer? 

A: The systemic adjuvant treatment of 
early breast cancer falls into 2 groups. 

There’s the chemotherapy side and the hor-
monal therapy side. For a postmenopausal 
woman like this, the hormone therapy side 
would be either an [AI], of which there are 
2 that are commonly used, anastrozole [Arim-
idex] and letrozole [Femara], or tamoxifen 
[Nolvadex, Soltamox], which has been around 
for 30 to 40 years. [These treatments] can be 
used in either pre[menopausal] or postmeno-
pausal women. Based on the data from several 
trials, ATAC [NCT00849030] and other trials 
that were done a decade or so ago,3 most post-
menopausal women in the United States [are 
treated with an AI] and that’s what I generally 
will use. As far as chemotherapy regimen, 
they fall into 2 categories. They are the ones 
containing anthracycline, of which the most 
used in the United States would be the 
so-called ACT regimen, usually given in a 
dose-dense fashion with Adriamycin [doxoru-
bicin hydrochloride], cyclophosphamide, and 
paclitaxel [Taxol]. Then there are regimens 
that are nonanthracycline, which is generally 
what I prefer in patients like this where we’re 
going to be focusing on the hormonal side. I do 
believe for patients like this with high-level 
[ERs], [many of] the benefi ts that they get [are] 
from the hormonal treatment, which is going 
to be continued for a longer time. There is 
benefi t from chemotherapy in this type of 
patient. That’s been proven in the RxPONDER 
trial [NCT01272037],4 but I think still the 

majority [of patients] benefi t, especially now 
that we can add abemaciclib, [a] CDK4/6 
inhibitor, to [enhance] the hormonal therapy 
for these high-risk patients. That’s why I, in 
this type of patient, would try to avoid anthra-
cycline. I’ve been in practice long enough that 
I’ve had a couple of patients develop late myel-
odysplasia or leukemia, which I think has 
been from them having received anthracycline 
adjuvant chemotherapy. I have 2 patients who 
I can think of [who] have had that happen 
later, many years after their treatment. So, 
when possible, I like to avoid anthracycline in 
patients. There’s also, of course, the risk of 
cardiac issues later in life. Now that the hor-
monal therapy has been strengthened in these 
patients, I think there’s even less need to use 
anthracycline for patients like this.

Q:

Can you explain the clinical 
trials of the CDK4/6 inhibitors? 
What’s the rationale for inhibiting 
CDK4/6? Why is that a reasonable 
target in patients with 
breast cancer?

A: CDK4/6 is one of the regulators of the 
cell cycle. This is something that we can 

use in patients who have intact cell cycle con-
trol mechanism to suppress the cells. I always 
tell patients, “We’re sort of putting [your] can-
cer cells to sleep. We’re slowing them down—
slowing down their growth rate.” There are 
3 [treatments] that are approved for use in 
women with advanced breast cancer. The fi rst 
one out was palbociclib [Ibrance]. There’s also 
ribociclib [Kisqali] and now abemaciclib. These 
drugs have all been FDA approved and are com-
monly used in the United States along with 
hormonal treatment for patients with advanced 
breast cancer, and we’ve used them now for 
[several] years. Almost all oncologists are very 

familiar with that, so they’ve been a big 
advance. Because they seem to almost double 
the progression-free survival in patients who 
are receiving either an [AI] or fulvestrant 
[Faslodex] for advanced breast cancer, of 
course, the next thing oncologists started to 
think about is will they improve the cure rate if 
we use these drugs in early breast cancer as an 
additional adjuvant maneuver? The fi rst one to 
be studied was palbociclib and there have been 
2 studies: Penelope-B [NCT01864746] and 
PALLAS [NCT02513394].5,6 Unfortunately, 
those studies did not seem to show a benefi t. 
Those studies were both negative trials. The 
third trial was monarchE [NCT03155997], 
which our group were investigators on.7 This 
used abemaciclib. In this trial, there were 
2 groups of patients. There were patients who 
had 4 or more [LNs], and…a second group…
had 1 to 3 [LNs] and at least 1 other high-risk 
feature, such as a T3-sized tumor, 5 cm or big-
ger, high-grade histology like a grade 3 cancer, 
or a Ki-67 of more than 20%. Ki-67 is…used to 
stain cancer cells that are in mitosis. It’s a way 
of telling what’s the growth fraction of the can-
cer cells. This was centrally reviewed. It wasn’t 
just something that anybody could do in their 
lab. [The] monarchE [data have] been present-
ed and now published in the [Journal of Clinical 
Oncology] recently. It did show about a 25% 
decreased risk in the group that received 
2 years of abemaciclib in addition to their hor-
monal treatment. They could either receive 
tamoxifen or an [AI]. [Most] of these patients 
did get adjuvant chemotherapy also. About 60% 
got adjuvant chemotherapy, too. Some of these 
patients, about 60%, had 4 or more nodes, but 
the other 40% had 1 to 3 nodes and 1 of the 
other features that I mentioned at the start. In 
the fall of [2021], the FDA approved abemaci-
clib [Verzenio] based on the results from 
monarchE as adjuvant treatment for women 
with primary breast cancer who had one of 
these high-risk features and a Ki-67 readout at 
a central lab, an approved lab of over 20%.8 This 
has been the case and this treatment is now 
used widely, at least in the United States, for 
these  sorts of patients ever since the approval, 
which I believe was in October of [2021]. 
There’s also a trial which I was an investigator 
on called NATALEE [NCT03701334], which is a 
trial with ribociclib, for several years.9 That 
trial has been completed. We don’t yet have the 
data. Perhaps sometime in 2022 or 2023 we 
may get the data on that trial and see whether 
that was a positive trial. The question does 
come…why was the drug palbociclib in 2 trials 
negative and why was the abemaciclib trial posi-
tive? Obviously, there are several reasons for 
that…but potentially it could be a difference  
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“The availability of the 
CDK4/6 inhibitors has 
been an amazing 
breakthrough for many 
women with advanced 
disease, and I am very 
excited that now at least 
1 and possibly more 
than 1 may become 
available for use.”

— LO W E L L  H A R T,  M D ,  FAC P
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in the drugs…perhaps the one is more potent 
than the other. We don’t know that. However, in 
the advanced cancer setting, they look very 
similar. Another possibility is that there are 
some differences in the schedule. Abemaci-
clib…is given continuously, whereas with pal-
bociclib and ribociclib, the drugs are given 
3 weeks on and 1 week off. There is a break in 
there where the patients do not get the drug. 
That’s necessary [because] abemaciclib has a 
little less of a suppressive effect on the bone 
marrow. You don’t need to have a week off each 
month for the bone marrow to recover, whereas 
with the other drugs there would be progres-
sive neutropenia if you just continue it all the 
time. It’s possible that in the adjuvant setting, 
you need to have this. Another possibility 
that’s been brought up by many experts is that 
perhaps the patients in monarchE were some-
what higher-risk patients. They perhaps 
learned from the prior negative trials with the 
other drug and chose a patient population that 
was a little bit higher risk. Many folks do 
think that, so we will see how things play out. 
We don’t yet have overall survival data from 
monarchE. We do have disease-free survival 
and distant disease-free survival data, which 
are quite positive. We certainly hope that 
eventually there will be overall survival data, 
but we do not have [those] yet.

Q:

What were some of the common 
adverse events (AEs) seen with 
the CDK4/6 inhibitors, and in 
your clinical practice what have 
you been seeing as far as AEs and 
toxicities?

A: The AEs for the CDK inhibitors were 
found [in] the clinical trials to be very 

similar to what we’ve known for several years 
in using these drugs in patients with advanced 
breast cancer. With all of them, there can be 
some suppression of the bone marrow…. When 
I talk to patients, I tell them that these drugs 
can sort of put your cancer to sleep 
temporarily and that they can do the same 
thing on other growing cells, including grow-
ing cells in the bone marrow. With ribociclib 
and palbociclib, you need to take a week off, so 
[every] 4 weeks. Even with abemaciclib, you 
can get some suppression of the bone marrow 
and you can see some neutropenia and 

anemia, although it’s usually not severe 
enough in most cases that you need to have 
those reductions, but those were seen in some 
of the patients [in] the trial. The 1 [AE] that you 
can see more with abemaciclib than with the 
other drugs is diarrhea. We commonly do see 
some diarrhea early in…patients with 
advanced disease. I always tell the patients to 
be prepared for this and to expect it. It’s seen 
in about two-thirds of the patients. There’s 
some degree of diarrhea. It’s rarely a grade 4 
diarrhea that you need to make a major dose 
reduction or whole doses. That will happen in 
10% to 15% of patients. I always tell patients to 
be sure to have that loperamide [Imodium] 
around the house and have it available so that 
they can start taking it when they see some 
diarrhea. The other nice thing about using 
abemaciclib in the setting and in the advanced 
disease setting, too, is that the diarrhea does 
not continue at the same frequency through-
out the entire period, which can be 2 years of 
the patient’s treatment. It usually does 
decrease, and the data have shown that the 
diarrhea is mostly seen in those fi rst few weeks 
or the fi rst month or two that the patient is 
taking the drug and then it usually gets much 
better after that. I found in using the drug as 
an adjuvant, these patients are very motivated. 
Often, they have already completed chemo-
therapy. There can be some diarrhea seen with 
a docetaxel regimen too. We see a little bit of 
diarrhea with that, so they’ve had some experi-
ence dealing with these sorts of things, and 
they’re very motivated and understand…
they’re not going to be taking it for the rest of 
their lives and it will improve their chance of 
remaining free of cancer. With proper monitor-
ing and with proper rapid response to any 
diarrhea or other symptoms that come up, 
[most] patients can stay on treatment. There 
are other less common [AEs] that can show up. 
You can have increases in liver function tests 
with any of the CDK4/6 inhibitors, so those are 
things that need to be watched. At the start, it’s 
important to check the patient’s blood counts. 
We check their chemistry, too, to make sure 
those things are OK and just must follow the 
package inserts. Compared to other drugs that 
we use, I don’t think that the [AE] profi le is 
extremely diffi cult to manage with any of the 
CDK4/6 inhibitors. Now that we’ve used them 

for the last 5 years or more in many women 
with advanced breast cancer, I think [treating 
in the] adjuvant setting is not especially diffi -
cult for most experienced oncologists.

Q:
Could you share your thoughts 
on what the prognosis and next 
lines of treatments would be 
for a patient like this?

A: Well, this patient, based on the data that 
we have from the trials like monarchE, 

should have a reasonably good prognosis…. 
When I was a young doctor in training, I would 
tell a patient like this that their odds are 50/50 
at most, really. This is a stage 2 patient with 
3 positive axillary lymph nodes at the time of 
diagnosis showing a cancer that’s acting 
aggressively. I would tell these patients that if 
they just had, say in the old days when sur-
gery was mostly what was done, it’s going to 
be 50/50 at best. Now in the adjuvant chemo-
therapy, adjuvant hormonal therapy era, as 
the decades have gone by, the odds are get-
ting much better for the patients. If you look 
at monarchE…there’s short follow-up. Of 
course, this is not a study that we have 
20-year data on yet, but the 2-year and 3-year 
data look very good. It looks greater than 90% 
invasive disease-free survival. Obviously, 
there’s going to be some decline as the years 
go by because we do know that patients with 
[HR]-positive, early breast cancer do have 
risk of late relapse also, so I would give this 
patient [letrozole or anastrozole plus abe-
maciclib] when she had fi nished her radia-
tion therapy and chemotherapy. As I men-
tioned, I would start her probably on either 
letrozole or anastrozole plus abemaciclib and 
stop the abemaciclib at 2 years. This is the 
sort of patient that I would, assuming that 
she was doing well and had adequate bone 
density and was tolerating the [AI] reason-
ably well, I would continue her probably on 
more than 5 years, going for 7 to 10 years. 
That’s been my general practice. There are 
molecular assays out there now [that] we will 
sometimes use in patients, especially if 
they’re a lower-risk patient, to see whether 
there’s a benefi t to a longer-term use of adju-
vant hormonal therapy, but a patient like this 
with 3 positive nodes and other high-risk 
factors like a high Ki-67, I would personally…
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give her more than 5 years of adjuvant hor-
monal therapy. I certainly have seen in my 
years in practice patients [who are] 10 and 
15 years out have late relapses from an 
[HR]-positive primary breast cancer. I am an 
advocate of longer-term use of [AIs] assum-
ing that the patient is tolerating it reasonably 
well. That would be my plan for this patient. 
If she ever did have a relapse, I would proba-
bly try to rebiopsy her and see the extent of 
whether she still had [HRs] or not. We would 
look for ESR1 mutations, which are some-
times seen in patients who relapse, which 
would make them resistant to an [AI]. It would 
depend a little bit on the site of relapse and the 
time…from the patient’s end of her hormonal 
adjuvant therapy until the time of relapse what 
treatment we would offer…. If the patient had a 
reasonable time frame and had bone-only 
metastases, I would then likely offer the patient 
a treatment such as fulvestrant plus one of the 
CDK4/6 inhibitors. We would also look to see 
[whether] the patient had a PI3K mutation, 
then you could potentially think about using 
an inhibitor toward that pathway also. There 
are many options that would be open for the 
patient. Again, depending on the site of the 
disease and whether it was successful…I 
would at the minimum do a liquid biopsy on 
the patient at the time of relapse and try to do 
a tissue biopsy if possible.

Q:

Where do you see the future 
heading? What emerging 
treatment options do you feel are 
the most promising or exciting in 
this space?

A: Well, it is a very exciting time for women 
[who have] both early and advanced 

[HR]-positive breast cancer. From the days of 
just having tamoxifen and the emergence of 
the [AIs], things have changed greatly. The 
availability of the CDK4/6 inhibitors has been 
an amazing breakthrough for many women 
with advanced disease, and I am very excited 
that now at least 1 and possibly more than 
1 may become available for use. I’ve said for 
many years, when these drugs came out for 
metastatic breast cancer that it’s a shame we 
couldn’t fi gure out how to use them in early-
stage disease because I was convinced that we 
would cure more women with the most com-
mon type of breast cancer that we see. Now 
we’re starting to see that, thank goodness. I was 
very excited when the monarchE results came 
out and look forward to being able to give many 
more women, especially these women with 
these high-risk features, a much better chance 
of remaining free of cancer. That’s exciting. 
There also are a lot of other new drugs, oral 

SERDs [selective estrogen receptor degraders] 
or oral drugs [that] would work similarly or 
perhaps even better than fulvestrant in an oral 
formulation and may come out sometime in the 
next year or two, hopefully. There are a lot of 
other very interesting ways that [individuals] 
are looking to interfere with this [HR] pathway 
that drives so much of the breast cancer that we 
see. The average patient with breast cancer, I’d 
say two-thirds or three-quarters of [patients 
are] going to have [HRs] so it’s an excellent 
target and has been for many years. It is excit-
ing to see now that we’re getting more nuanced 
in how we can attack this and that we’re adding 
on other means of strengthening our hormonal 
attack on these patients with both early and 
advanced disease. 

Q: What should oncologists know 
about the Ki-67?

A: It’s important for oncologists to know in 
the early-stage setting that they need to 

speak with the pathologists we have at our 
institution now about this Ki-67 assay because 
the approval of abemaciclib was with a com-
panion diagnostic from one laboratory that 
does Ki-67s and does them in a standardized 
manner. One of the criticisms of Ki-67 testing 
in the past and the reason that it has not 
become standard throughout the world [is] 
because it does have some subjectivity in the 
analysis of it, so the results from one lab 
aren’t completely comparable to those from 

another lab. It is important [because] 
abemaciclib is not an inexpensive drug, and 
we certainly want to make sure that it is cov-
ered by insurance carriers for any patient 
who can benefi t from it to get the testing done 
appropriately. You can’t necessarily expect 
that an insurance company will cover it for 
any old lab that is going to give you a Ki-67 
result. This is just emerging now, so this is 
something the doctors and the pathologists 
that they work with, oncologists and their 
pathologists, are going to have to be aware of. 
This has just been coming about since the fall 
of 2021, so everyone’s getting used to this 
now, and whether physicians are in an aca-
demic or a private practice setting, we’re all 
working with this now and trying to work 
through this. But it is important for people to 
be aware of the nuances of Ki-67 testing that 
it’s not just the same thing as sending a CBC 
[complete blood count] on a patient. TT
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