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ALTHOUGH TREATMENT WITH 
PD-1 inhibitors is an effective 
approach for patients with metastatic 

melanoma, primary resistance remains a con-
cern. Further, a signifi cant number of patients 
do not respond to this therapy. Exploring 
methods to improve outcomes in PD-1–resis-
tant melanoma remains a focus of ongoing 
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DEBATES & DIDACTICS
Refractory Melanoma Setting 
Pushes Unique 
IO Combinations Forward

PER® BREAST CANCER
Clinical Activity Found With 
Triplet Combination and ADCs 
in HER2-Mutant MBC

THE COMBINATION OF nerati-
nib (Nerlynx) and trastuzumab 
(Herceptin), with or without 

fulvestrant (Faslodex), demonstrated 
benefi cial clinical activity in patients 
with heavily pretreated hormone 
receptor (HR)-positive, HER2-nega-
tive, HER2-mutant metastatic breast 
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EAU
Pembrolizumab Delays 
Disease and Distant 
Metastasis in RCC

WCLC
Atezolizumab May 
Improve Overall Survival 
in Resected NSCLC

ADJUVANT PEMBROLIZUM-
AB (KEYTRUDA) continued 
to show an improvement in 

disease-free survival (DFS) benefi t 
over placebo after 30 months of 
follow-up in patients with renal cell 
carcinoma (RCC), 
according to updated 
results from 
the phase 3 
KEYNOTE-564 trial. 
The DFS benefi t was 
continued across pre-
specifi ed subgroups. 

A similar benefi t was observed in 
an exploratory analysis of distant 
metastasis-free survival (DMFS) and 
was demonstrated across recurrence 
risk subgroups.

“Adjuvant pembrolizumab continues 
to demonstrate these impressive 
results with disease-free survival,

SPECIAL REPORT
As CLL Approaches Expand, Sequencing 
Questions Arise

ADJUVANT ATEZOLIZUMAB 
(TECENTRIQ) showed a trend 
toward improved overall sur-

vival (OS) compared with best support-
ive care in patients with resected non–
small cell lung cancer (NSCLC). Interim 
results from the phase 3 IMpower010 
trial (NCT02486718) were presented at 
the 2022 World Conference on Lung 
Cancer in Vienna, Austria.1

OS benefi t was also affected by 
PD-L1 expression levels. At a median 
follow-up of 46 months, the median 
OS in those with PD-L1 expression 

of 1% or more was not 
reached in the atezoli-
zumab group (n = 248) 
or best supportive 
care group (n = 228; 
HR, 0.71; 95% CI, 0.49-
1.03). Moreover, the 
OS rates at 36 months 

and 60 months were 82.1% and 76.8% 
in the atezolizumab group, respec-
tively, compared with 78.9% and 67.5% 
in the best supportive care group.

The median OS was not reached in 
the atezolizumab (n = 442) and best 
supportive care groups (n = 440; HR, 
0.95; 95% CI, 0.74-1.24), respectively. 
OS events occurred in 26.0% and 
26.4% of patients in each respective 
group. In the intent-to-treat (ITT) 
population, the median OS was also 
not reached in either the atezolizum-
ab (n = 507) or best supportive care 
(n = 498) cohorts (HR, 0.995; 95% 
CI, 0.78-1.28; P = .9661). OS events 
were reported in 25.0% and 24.9% of 
patients in each group, respectively.
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A N N I V E R S A R Y  F E A T U R E
Progress in Prostate Cancer Care: 
Highlights From a Decade of Innovation
See pages 85-92

Neville Sanjana, MD, PhD, NYU Langone, explains how 
whole exome sequencing can help predict patient response to 
immunotherapy. View at: targetedonc.com/link/1922



Embryo-Fetal Toxicity: XPOVIO can cause fetal harm when 
administered to a pregnant woman. 

Advise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential and males with a female partner 
of reproductive potential to use e�ective contraception during 
treatment with XPOVIO and for 1 week after the last dose.

Cataracts: New onset or exacerbation of cataract has occurred 
during treatment with XPOVIO. The incidence of new onset or 
worsening cataract requiring clinical intervention was reported.

ADVERSE REACTIONS
The most common adverse reactions (ARs) (≥20%) in patients 
with multiple myeloma who received XVd were fatigue, nausea, 
decreased appetite, diarrhea, peripheral neuropathy, upper 
respiratory tract infection, decreased weight, cataract, and vomiting. 

Grade 3-4 laboratory abnormalities (≥10%) were thrombocytopenia, 
lymphopenia, hypophosphatemia, anemia, hyponatremia and 
neutropenia.

Fatal ARs occurred in 6% of patients within 30 days of last treatment. 
Serious ARs occurred in 52% of patients. Treatment discontinuation 
rate due to ARs was 19%. The most frequent ARs requiring 
permanent discontinuation in >2% of patients included fatigue, 

nausea, thrombocytopenia, decreased appetite, peripheral 
neuropathy and vomiting. Adverse reactions led to XPOVIO dose 
interruption in 83% of patients and dose reduction in 64% of patients.

USE IN SPECIFIC POPULATIONS
No overall di�erence in e�ectiveness of XPOVIO was observed 
in patients >65 years old when compared with younger patients. 
Patients ≥65 years old had a higher incidence of discontinuation 
due to an adverse reaction (AR) and a higher incidence of serious 
ARs than younger patients. The e�ect of end-stage renal disease 
(CLCR <15 mL/min) or hemodialysis on XPOVIO pharmacokinetics 
is unknown. 

Please see full Prescribing Information. 
To report SUSPECTED ADVERSE REACTIONS, contact 
Karyopharm Therapeutics Inc. at 1-888-209-9326 or FDA 
at 1-800-FDA-1088 or www.fda.gov/medwatch. 
Reference: 1. XPOVIO (selinexor) [prescribing information]. Newton, MA: 
Karyopharm Therapeutics Inc.; April 2021.

INDICATION
XPOVIO® (selinexor) is a prescription medicine approved:

• in combination with bortezomib and dexamethasone (XVd) to 
treat adult patients with multiple myeloma who have received 
at least one prior therapy.

IMPORTANT SAFETY INFORMATION
Thrombocytopenia: XPOVIO can cause life-threatening  
thrombocytopenia, potentially leading to hemorrhage.  
Thrombocytopenia was reported in patients with multiple myeloma.

Thrombocytopenia is the leading cause of dosage modifications. 
Monitor platelet counts at baseline and throughout treatment. 
Monitor more frequently during the first 3 months of treatment. 
Monitor patients for signs and symptoms of bleeding. Interrupt, 
reduce dose, or permanently discontinue based on severity of 
adverse reaction.

Neutropenia: XPOVIO can cause life-threatening neutropenia, 
potentially increasing the risk of infection.

Monitor more frequently during the first 3 months of treatment. 
Consider supportive measures, including antimicrobials and 
growth factors (e.g., G-CSF). Interrupt, reduce dose, or permanently 
discontinue based on severity of adverse reaction.

Gastrointestinal Toxicity: XPOVIO can cause severe 
gastrointestinal toxicities in patients.

Nausea/Vomiting/Diarrhea: Provide prophylactic antiemetics or 
treatment as needed. 

Anorexia/Weight Loss: Monitor weight, nutritional status, and volume 
status at baseline and throughout treatment and provide nutritional 
support, fluids, and electrolyte repletion as clinically indicated.

Hyponatremia: XPOVIO can cause severe or life-threatening 
hyponatremia. 

Monitor sodium level at baseline and throughout treatment. 

Serious Infection: XPOVIO can cause serious and fatal infections. 
Atypical infections reported after taking XPOVIO include, but are 
not limited to, fungal pneumonia and herpesvirus infection.

Neurological Toxicity: XPOVIO can cause life-threatening 
neurological toxicities. 

Coadministration of XPOVIO with other products that cause 
dizziness or mental status changes may increase the risk of 
neurological toxicity.

Advise patients to refrain from driving and engaging in hazardous
occupations or activities until the neurological toxicity fully resolves. 
Institute fall precautions as appropriate.

©2021 Karyopharm Therapeutics Inc. All rights reserved. 
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RESTORE YOUR PATIENTS’ 
OWN CANCER DEFENSES

See the clinical results at xpoviopro.com.

In multiple myeloma

XPOVIO® is the first and only FDA-approved  XPO1 inhibitor 
that helps restore the body’s own tumor suppressor pathways 

to fight multiple myeloma (MM) as early as first relapse.1

XPOVIO combined with bortezomib and dexamethasone (XVd) is 
approved for adult patients who have received ≥1 prior MM therapy.1
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XPOVIO Brief Summary

BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary is not intended to provide all the information needed to use 
XPOVIO safely and e�ectively. Please see XPOVIO Full Prescribing Information at 
XPOVIOpro.com.

INDICATIONS AND USAGE
XPOVIO is a nuclear export inhibitor indicated: 
• In combination with bortezomib and dexamethasone for the treatment of adult patients

with multiple myeloma who have received at least one prior therapy.

WARNINGS AND PRECAUTIONS
Thrombocytopenia
XPOVIO can cause life-threatening thrombocytopenia, potentially leading to hemorrhage. 
Thrombocytopenia is the leading cause of dosage modifications. 

Thrombocytopenia was reported in 92% of patients and severe (Grade 3-4) 
thrombocytopenia was reported in 43%. The median time to first onset was 22 days for 
any grade thrombocytopenia and 43 days for Grade 3 or 4 thrombocytopenia. Bleeding 
occurred in 16% of patients with thrombocytopenia, clinically significant bleeding (Grade 
≥3 bleeding) occurred in 4% of patients with thrombocytopenia, and fatal hemorrhage 
occurred in 2% of patients with thrombocytopenia. Permanent discontinuations of 
XPOVIO due to thrombocytopenia occurred in 2% of patients. 

Monitor platelet counts at baseline and throughout treatment. Monitor more frequently 
during the first three months of treatment. Institute platelet transfusion and/or other 
treatments as clinically indicated. Monitor patients for signs and symptoms of bleeding 
and evaluate promptly. Interrupt, reduce dose, or permanently discontinue based on 
severity of adverse reaction.

Neutropenia
XPOVIO can cause life-threatening neutropenia, potentially increasing the risk of infection.

Neutropenia was reported in 48% of patients and severe neutropenia (Grade 3-4) was 
reported in 12% of patients. The median time to onset of the first event was 23 days for 
any grade neutropenia and 40 days for Grade 3-4 neutropenia. Febrile neutropenia was 
reported in <1% of patients. 

Obtain white blood cell counts with di�erential at baseline and throughout treatment. 
Monitor more frequently during the first three months of treatment. Monitor patients for 
signs and symptoms of concomitant infection and evaluate promptly. Consider supportive 
measures, including antimicrobials and growth factors (e.g., G-CSF). Interrupt, reduce 
dose or permanently discontinue based on severity of adverse reaction.

Gastrointestinal Toxicity
XPOVIO can cause severe gastrointestinal toxicities.

Nausea/Vomiting
With use of antiemetic prophylaxis (88% of patients), nausea was reported in 50% of 
patients and Grade 3 nausea was reported in 8% of patients. The median time to onset of 
the first event was 6 days. Vomiting was reported in 21% of patients and Grade 3 vomiting 
was reported in 4.1%. The median time to onset of the first event was 8 days. Permanent 
discontinuation due to nausea occurred in 3.1% of patients and due to vomiting occurred 
in 2.1% of patients. 

Provide prophylactic antiemetics. Administer 5-HT3 receptor antagonists and other 
anti-nausea agents prior to and during treatment with XPOVIO. Interrupt, reduce dose or 
permanently discontinue based on severity of adverse reaction. Administer intravenous 
fluids to prevent dehydration and replace electrolytes as clinically indicated.

Diarrhea
Diarrhea was reported in 32% of patients and Grade 3 diarrhea was reported in 6% 
of patients. The median time to onset of the first event was 50 days. Permanent 
discontinuation due to diarrhea occurred in 1% of patients. 

Interrupt, reduce dose or permanently discontinue based on severity of adverse 
reaction. Provide standard anti-diarrheal agents, administer intravenous fluids to 
prevent dehydration and replace electrolytes as clinically indicated.

Anorexia/Weight Loss
Anorexia was reported in 35% of patients and Grade 3 anorexia was reported in 
3.6% of patients. The median time to onset of the first event was 35 days. Permanent 
discontinuations due to anorexia occurred in 2.1% of patients. Weight loss was 
reported in 26% of patients and Grade 3 weight loss was reported in 2.1% of patients. 
The median time to onset of the first event was 58 days. Permanent discontinuation 
due to weight loss occurred in 1% of patients. 

Monitor weight, nutritional status, and volume status at baseline and throughout 
treatment. Monitor more frequently during the first three months of treatment. Interrupt, 
reduce dose or permanently discontinue based on severity of adverse reaction.  
Provide nutritional support, fluids, and electrolyte repletion as clinically indicated. 

Hyponatremia
XPOVIO can cause severe or life-threatening hyponatremia. Hyponatremia was reported 
in 58% of patients and Grade 3-4 hyponatremia was reported in 14% of patients. The 
median time to first onset was 21 days for any grade hyponatremia and the median time 
to first onset for Grade 3 or 4 hyponatremia was 22 days. 

Monitor sodium level at baseline and throughout treatment. Monitor more frequently during 
the first two months of treatment. Correct sodium levels for concurrent hyperglycemia 
(serum glucose >150 mg/dL) and high serum paraprotein levels. Assess hydration status 
and manage hyponatremia per clinical guidelines, including intravenous saline and/or 
salt tablets as appropriate and dietary review. Interrupt, reduce dose or permanently 
discontinue based on severity of the adverse reaction.

Serious Infection
XPOVIO can cause serious and fatal infections. Most of these infections were not 
associated with Grade 3 or higher neutropenia. 69% of patients experienced any grade 
of infection. Grade ≥3 infections were reported in 32% of patients, and deaths from 
infections occurred in 3.1% of patients. The most frequently reported Grade ≥3 infection 
was pneumonia in 14% of patients, followed by sepsis in 4.1% and upper respiratory tract 
infection in 3.6%. 

Atypical infections reported after XPOVIO include, but are not limited to, fungal pneumonia 
and herpesvirus infection. 

Monitor for signs and symptoms of infection, evaluate and treat promptly.

Neurological Toxicity
XPOVIO can cause life-threatening neurological toxicities. Neurological adverse 
reactions (excluding peripheral neuropathy) including dizziness, syncope, depressed 
level of consciousness, vertigo, amnesia and mental status changes (including delirium 
and confusional state) occurred in 26% of patients and severe events (Grade 3-4) 
occurred in 3.6% of patients. The median time to the first event was 29 days. Permanent 
discontinuation due to neurological adverse reactions occurred in 2.1% of patients. 

Coadministration of XPOVIO with other products that cause dizziness or mental status 
changes may increase the risk of neurological toxicity. 

Advise patients to refrain from driving and engaging in hazardous occupations or 
activities, such as operating heavy or potentially dangerous machinery, until the 
neurological toxicity fully resolves. Optimize hydration status, hemoglobin level, and 
concomitant medications to avoid exacerbating dizziness or mental status changes. 
Institute fall precautions as appropriate.

Embryo-Fetal Toxicity
XPOVIO can cause fetal harm when administered to a pregnant woman.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential and males with a female partner of reproductive potential to use e�ective 
contraception during treatment with XPOVIO and for 1 week after the last dose.

Cataract 
New onset or exacerbation of cataract has occurred during treatment with XPOVIO. The 
incidence of new onset or worsening cataracts requiring clinical intervention was reported 
in 22% of patients. The median time to new onset of cataract was 228 days and was 237 
days for worsening of cataract in patients presenting with cataract at start of XPOVIO 
therapy. Treatment of cataracts usually requires surgical removal of the cataract.

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

Multiple Myeloma 
XPOVIO in Combination with Bortezomib and Dexamethasone (SVd) 

The safety of XPOVIO in combination with bortezomib and dexamethasone was evaluated 
in BOSTON. Patients were randomized to receive XPOVIO 100 mg orally once weekly 
in combination with bortezomib and dexamethasone (SVd) (n=195) or bortezomib and 
dexamethasone (Vd) (n=204). Among patients who received XPOVIO, the median duration 
of XPOVIO treatment was 29 weeks (range: 1 to 120 weeks) and the median dose was 80 
mg (range: 30 to 137 mg) per week. 

Serious adverse reactions occurred in 52% of patients who received XPOVIO in 
combination with bortezomib and dexamethasone. Serious adverse reactions in 
>3% of patients included pneumonia (14%), sepsis, diarrhea and vomiting (4% each).
Fatal adverse reactions occurred in 6% of patients within 30 days of last treatment,
including pneumonia (n=3) and sepsis (n=3).

Grade ≥2 peripheral neuropathy, a pre-specified key secondary endpoint, was lower in 
the SVd arm (21%) compared to the Vd arm (34%); odds ratio 0.50 [95% CI: 0.32, 0.79]). The 
median treatment duration was 30 weeks (range: 1-120 weeks) in patients who received 
once weekly SVd as compared to 32 weeks (range: 1-122 weeks) in patients who received 
twice weekly Vd.

Permanent discontinuation of XPOVIO due to an adverse reaction occurred in 19% of 
patients. Adverse reactions which resulted in permanent discontinuation of XPOVIO in >2% 
of patients included fatigue (3.6%), nausea (3.1%), thrombocytopenia, decreased appetite, 
peripheral neuropathy and vomiting (2.1% each). 

Table 5: Adverse Reactions (≥10%) in Patients with Multiple Myeloma Who Received 
XPOVIO in Combination with Bortezomib and Dexamethasone (SVd) with a Di�erence 
Between Arms of >5% Compared to Vd in BOSTON

Adverse Reaction

Weekly SVd
(n=195)

Twice Weekly Vd 
(n=204)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Gastrointestinal
  Nausea
  Diarrhea
  Vomiting

50
32
21

8
6

4.1

10
25
4.4

0
<1
0

General Conditions
  Fatiguea

  Pyrexia
59
15

28
1.5

21
11

5
1

Metabolism and Nutrition
  Appetite decrease
  Weight decrease

35
26

3.6
2.1

5
12

0
1

Nervous System
  Peripheral neuropathyb

  Dizziness
32
12

4.6
<1

47
3.9

9
0

Infections
  Upper respiratory tract infectionc 29 3.6 22 1.5

Eye Disorders
  Cataract
  Vision blurredd

22
13

9
<1

6
6

1.5
0

Key: S=selinexor, Vd=bortezomib-dexamethasone
a. Fatigue includes fatigue and asthenia.
b. Peripheral neuropathy includes neuropathy peripheral, peripheral sensory neuropathy, polyneuropathy, peripheral 

sensorimotor neuropathy, toxic neuropathy and peripheral motor neuropathy.
c. Upper respiratory tract infection includes upper respiratory infection, nasopharyngitis, pharyngitis, respiratory syncytial 

virus infection, respiratory tract infection, rhinitis, and viral upper respiratory tract infection.
d. Vision blurred includes blurred vision, visual acuity reduced and visual impairment.

USE IN SPECIFIC POPULATIONS
Pregnancy

Risk Summary
Based on findings in animal studies and its mechanism of action, XPOVIO can cause fetal 
harm when administered to a pregnant woman. There are no available data in pregnant 
women to inform the drug-associated risk. In animal reproduction studies, administration 
of selinexor to pregnant rats during organogenesis resulted in structural abnormalities 
and alterations to growth at exposures that were below those occurring clinically at the 
recommended dose (see Data). Advise pregnant women of the risks to a fetus.

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

Data
Animal data
In an embryo-fetal development study in pregnant rats, daily oral administration of 
selinexor at 0, 0.25, 0.75, or 2 mg/kg throughout organogenesis caused incomplete 
or delayed ossification, skeletal variations, and reduced fetal weight compared with 
controls at a dose of 0.75 mg/kg (approximately 0.08-fold of human area under the 
curve [AUC] at the recommended dose). Malformations were observed at 2 mg/kg, 
including microphthalmia, fetal edema, malpositioned kidney, and persistent 
truncus arteriosus.

Lactation

Risk Summary
There is no information regarding the presence of selinexor or its metabolites in human 
milk, or their e�ects on the breastfed child or milk production. Because of the potential 
for serious adverse reactions in a breastfed child, advise women not to breastfeed during 
treatment with XPOVIO and for 1 week after the last dose.

Females and Males of Reproductive Potential
XPOVIO can cause fetal harm when administered to a pregnant woman.

Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating XPOVIO.

Contraception
Females
Advise females of reproductive potential to use e�ective contraception during treatment 
with XPOVIO and for 1 week after the last dose.

Males
Advise males with a female partner of reproductive potential to use e�ective contraception 
during treatment with XPOVIO and for 1 week after the last dose.

Infertility
Females and Males
Based on findings in animals, XPOVIO may impair fertility in females and males of 
reproductive potential.

Pediatric Use
The safety and e�ectiveness of XPOVIO have not been established in pediatric patients.

Geriatric Use
Of the 195 patients with multiple myeloma who received XPOVIO in combination with 
bortezomib and dexamethasone, 56% were 65 years of age and older, while 17% were 
75 years of age and older. No overall di�erences in e�ectiveness were observed between 

these patients and younger patients. When comparing patients 65 years of age and older to 
younger patients, older patients had a higher incidence of discontinuation due to an adverse 
reaction (28% vs 13%) and a higher incidence of serious adverse reactions (56% vs 47%).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).

Dosing Instructions:
• Instruct patients to take XPOVIO exactly as prescribed.
• Advise patients to swallow the tablet whole with water. The tablet should not be

broken, chewed, crushed, or divided.
• If a patient misses a dose, advise them to take their next dose at its regularly

scheduled time. If a patient vomits or misses a dose of XPOVIO, advise them to take
the next dose on the next regularly scheduled day.

• Advise patients that XPOVIO comes in a child-resistant blister pack.
• Advise patients to take their prescribed dexamethasone (if applicable) and

prophylactic anti-nausea medications exactly as directed.
• Advise patients that blood tests and body weight will be monitored at baseline

and during treatment as clinically indicated, with more frequent monitoring during
the first three months of treatment.

• Advise patients to maintain appropriate fluid and caloric intake throughout
their treatment.

Hematologic Adverse Reactions
Thrombocytopenia
Advise patients that they may develop low platelet counts (thrombocytopenia). Symptoms 
of thrombocytopenia may include bleeding and easy bruising. Advise patients that platelet 
counts will be monitored at baseline, during treatment, and as clinically indicated, with 
more frequent monitoring during the first 3 months of treatment. Advise patients to report 
signs of bleeding right away.

Anemia
Advise patients that they may develop anemia. Symptoms of anemia may include fatigue 
and shortness of breath. Advise patients to report signs or symptoms of anemia.

Neutropenia
Advise patients that they may develop low neutrophil counts which may increase their 
susceptibility to infection. Advise patients that neutrophil counts will be monitored at 
baseline, during treatment, and as clinically indicated, with more frequent monitoring 
during the first 3 months of treatment.

Gastrointestinal Adverse Reactions
Advise patients they may experience nausea/vomiting or diarrhea and to contact their 
physician if these adverse reactions occur or persist.

Advise patients that they may experience weight loss or decreased appetite. Advise 
patients to report decreased appetite and weight loss.

Hyponatremia
Advise patients that they may develop low sodium levels (hyponatremia). Most cases of 
hyponatremia were not associated with specific symptoms. Advise patients that levels of 
sodium will be monitored at baseline and during treatment as clinically indicated, with more 
frequent monitoring during the first two months of treatment.

Serious Infection
Advise patients of the possibility of serious infections. Instruct patients to immediately 
report infection-related signs or symptoms (e.g., chills, fever).

Neurotoxicity
Advise patients that they may experience confusion and dizziness. Advise patients to 
report symptoms of neurological toxicity right away. Advise patients not to drive or operate 
hazardous machinery until the neurological toxicity fully resolves. Advise patients to use fall 
prevention measures as warranted.

Embryo-Fetal Toxicity
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to contact their healthcare provider of a known or suspected pregnancy.

Advise females of reproductive potential and males with a female partner of reproductive 
potential to use e�ective contraception during treatment with XPOVIO and for 1 week after 
the final dose.

Cataract 
Advise patients of the potential risk of worsening or new onset of cataract, that may 
require surgery. Advise patients to readily inform their healthcare professionals of changes 
in vision (i.e. blurred vision) and that ophthalmologic evaluation may be performed as 
clinically indicated.

Fatigue
Advise patients that they may experience fatigue.

Lactation
Advise women not to breastfeed during treatment with XPOVIO and for 1 week after the 
final dose.

Concomitant Medications
Advise patients to take 5-HT3 antagonist prophylactic treatment and other anti-nausea 
agents prior to and during treatment with XPOVIO.

Advise patients to speak with their physician about other medications they are currently 
taking and before starting any new medication.

For more information, call 1-888-209-9326 or go to  
www.XPOVIOpro.com.
©2021 Karyopharm Therapeutics Inc. All rights 
reserved.  US-XPOV-01/21-00020 (05/21)
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XPOVIO Brief Summary

BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary is not intended to provide all the information needed to use 
XPOVIO safely and e�ectively. Please see XPOVIO Full Prescribing Information at 
XPOVIOpro.com.

INDICATIONS AND USAGE
XPOVIO is a nuclear export inhibitor indicated: 
• In combination with bortezomib and dexamethasone for the treatment of adult patients

with multiple myeloma who have received at least one prior therapy.

WARNINGS AND PRECAUTIONS
Thrombocytopenia
XPOVIO can cause life-threatening thrombocytopenia, potentially leading to hemorrhage. 
Thrombocytopenia is the leading cause of dosage modifications. 

Thrombocytopenia was reported in 92% of patients and severe (Grade 3-4) 
thrombocytopenia was reported in 43%. The median time to first onset was 22 days for 
any grade thrombocytopenia and 43 days for Grade 3 or 4 thrombocytopenia. Bleeding 
occurred in 16% of patients with thrombocytopenia, clinically significant bleeding (Grade 
≥3 bleeding) occurred in 4% of patients with thrombocytopenia, and fatal hemorrhage 
occurred in 2% of patients with thrombocytopenia. Permanent discontinuations of 
XPOVIO due to thrombocytopenia occurred in 2% of patients. 

Monitor platelet counts at baseline and throughout treatment. Monitor more frequently 
during the first three months of treatment. Institute platelet transfusion and/or other 
treatments as clinically indicated. Monitor patients for signs and symptoms of bleeding 
and evaluate promptly. Interrupt, reduce dose, or permanently discontinue based on 
severity of adverse reaction.

Neutropenia
XPOVIO can cause life-threatening neutropenia, potentially increasing the risk of infection.

Neutropenia was reported in 48% of patients and severe neutropenia (Grade 3-4) was 
reported in 12% of patients. The median time to onset of the first event was 23 days for 
any grade neutropenia and 40 days for Grade 3-4 neutropenia. Febrile neutropenia was 
reported in <1% of patients. 

Obtain white blood cell counts with di�erential at baseline and throughout treatment. 
Monitor more frequently during the first three months of treatment. Monitor patients for 
signs and symptoms of concomitant infection and evaluate promptly. Consider supportive 
measures, including antimicrobials and growth factors (e.g., G-CSF). Interrupt, reduce 
dose or permanently discontinue based on severity of adverse reaction.

Gastrointestinal Toxicity
XPOVIO can cause severe gastrointestinal toxicities.

Nausea/Vomiting
With use of antiemetic prophylaxis (88% of patients), nausea was reported in 50% of 
patients and Grade 3 nausea was reported in 8% of patients. The median time to onset of 
the first event was 6 days. Vomiting was reported in 21% of patients and Grade 3 vomiting 
was reported in 4.1%. The median time to onset of the first event was 8 days. Permanent 
discontinuation due to nausea occurred in 3.1% of patients and due to vomiting occurred 
in 2.1% of patients. 

Provide prophylactic antiemetics. Administer 5-HT3 receptor antagonists and other 
anti-nausea agents prior to and during treatment with XPOVIO. Interrupt, reduce dose or 
permanently discontinue based on severity of adverse reaction. Administer intravenous 
fluids to prevent dehydration and replace electrolytes as clinically indicated.

Diarrhea
Diarrhea was reported in 32% of patients and Grade 3 diarrhea was reported in 6% 
of patients. The median time to onset of the first event was 50 days. Permanent 
discontinuation due to diarrhea occurred in 1% of patients. 

Interrupt, reduce dose or permanently discontinue based on severity of adverse 
reaction. Provide standard anti-diarrheal agents, administer intravenous fluids to 
prevent dehydration and replace electrolytes as clinically indicated.

Anorexia/Weight Loss
Anorexia was reported in 35% of patients and Grade 3 anorexia was reported in 
3.6% of patients. The median time to onset of the first event was 35 days. Permanent 
discontinuations due to anorexia occurred in 2.1% of patients. Weight loss was 
reported in 26% of patients and Grade 3 weight loss was reported in 2.1% of patients. 
The median time to onset of the first event was 58 days. Permanent discontinuation 
due to weight loss occurred in 1% of patients. 

Monitor weight, nutritional status, and volume status at baseline and throughout 
treatment. Monitor more frequently during the first three months of treatment. Interrupt, 
reduce dose or permanently discontinue based on severity of adverse reaction.  
Provide nutritional support, fluids, and electrolyte repletion as clinically indicated. 

Hyponatremia
XPOVIO can cause severe or life-threatening hyponatremia. Hyponatremia was reported 
in 58% of patients and Grade 3-4 hyponatremia was reported in 14% of patients. The 
median time to first onset was 21 days for any grade hyponatremia and the median time 
to first onset for Grade 3 or 4 hyponatremia was 22 days. 

Monitor sodium level at baseline and throughout treatment. Monitor more frequently during 
the first two months of treatment. Correct sodium levels for concurrent hyperglycemia 
(serum glucose >150 mg/dL) and high serum paraprotein levels. Assess hydration status 
and manage hyponatremia per clinical guidelines, including intravenous saline and/or 
salt tablets as appropriate and dietary review. Interrupt, reduce dose or permanently 
discontinue based on severity of the adverse reaction.

Serious Infection
XPOVIO can cause serious and fatal infections. Most of these infections were not 
associated with Grade 3 or higher neutropenia. 69% of patients experienced any grade 
of infection. Grade ≥3 infections were reported in 32% of patients, and deaths from 
infections occurred in 3.1% of patients. The most frequently reported Grade ≥3 infection 
was pneumonia in 14% of patients, followed by sepsis in 4.1% and upper respiratory tract 
infection in 3.6%. 

Atypical infections reported after XPOVIO include, but are not limited to, fungal pneumonia 
and herpesvirus infection. 

Monitor for signs and symptoms of infection, evaluate and treat promptly.

Neurological Toxicity
XPOVIO can cause life-threatening neurological toxicities. Neurological adverse 
reactions (excluding peripheral neuropathy) including dizziness, syncope, depressed 
level of consciousness, vertigo, amnesia and mental status changes (including delirium 
and confusional state) occurred in 26% of patients and severe events (Grade 3-4) 
occurred in 3.6% of patients. The median time to the first event was 29 days. Permanent 
discontinuation due to neurological adverse reactions occurred in 2.1% of patients. 

Coadministration of XPOVIO with other products that cause dizziness or mental status 
changes may increase the risk of neurological toxicity. 

Advise patients to refrain from driving and engaging in hazardous occupations or 
activities, such as operating heavy or potentially dangerous machinery, until the 
neurological toxicity fully resolves. Optimize hydration status, hemoglobin level, and 
concomitant medications to avoid exacerbating dizziness or mental status changes. 
Institute fall precautions as appropriate.

Embryo-Fetal Toxicity
XPOVIO can cause fetal harm when administered to a pregnant woman.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential and males with a female partner of reproductive potential to use e�ective 
contraception during treatment with XPOVIO and for 1 week after the last dose.

Cataract 
New onset or exacerbation of cataract has occurred during treatment with XPOVIO. The 
incidence of new onset or worsening cataracts requiring clinical intervention was reported 
in 22% of patients. The median time to new onset of cataract was 228 days and was 237 
days for worsening of cataract in patients presenting with cataract at start of XPOVIO 
therapy. Treatment of cataracts usually requires surgical removal of the cataract.

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

Multiple Myeloma 
XPOVIO in Combination with Bortezomib and Dexamethasone (SVd) 

The safety of XPOVIO in combination with bortezomib and dexamethasone was evaluated 
in BOSTON. Patients were randomized to receive XPOVIO 100 mg orally once weekly 
in combination with bortezomib and dexamethasone (SVd) (n=195) or bortezomib and 
dexamethasone (Vd) (n=204). Among patients who received XPOVIO, the median duration 
of XPOVIO treatment was 29 weeks (range: 1 to 120 weeks) and the median dose was 80 
mg (range: 30 to 137 mg) per week. 

Serious adverse reactions occurred in 52% of patients who received XPOVIO in 
combination with bortezomib and dexamethasone. Serious adverse reactions in 
>3% of patients included pneumonia (14%), sepsis, diarrhea and vomiting (4% each).
Fatal adverse reactions occurred in 6% of patients within 30 days of last treatment,
including pneumonia (n=3) and sepsis (n=3).

Grade ≥2 peripheral neuropathy, a pre-specified key secondary endpoint, was lower in 
the SVd arm (21%) compared to the Vd arm (34%); odds ratio 0.50 [95% CI: 0.32, 0.79]). The 
median treatment duration was 30 weeks (range: 1-120 weeks) in patients who received 
once weekly SVd as compared to 32 weeks (range: 1-122 weeks) in patients who received 
twice weekly Vd.

Permanent discontinuation of XPOVIO due to an adverse reaction occurred in 19% of 
patients. Adverse reactions which resulted in permanent discontinuation of XPOVIO in >2% 
of patients included fatigue (3.6%), nausea (3.1%), thrombocytopenia, decreased appetite, 
peripheral neuropathy and vomiting (2.1% each). 

Table 5: Adverse Reactions (≥10%) in Patients with Multiple Myeloma Who Received 
XPOVIO in Combination with Bortezomib and Dexamethasone (SVd) with a Di�erence 
Between Arms of >5% Compared to Vd in BOSTON

Adverse Reaction

Weekly SVd
(n=195)

Twice Weekly Vd 
(n=204)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Gastrointestinal
  Nausea
  Diarrhea
  Vomiting

50
32
21

8
6
4.1

10
25
4.4

0
<1
0

General Conditions
  Fatiguea

  Pyrexia
59
15

28
1.5

21
11

5
1

Metabolism and Nutrition
  Appetite decrease
  Weight decrease

35
26

3.6
2.1

5
12

0
1

Nervous System
  Peripheral neuropathyb

  Dizziness
32
12

4.6
<1

47
3.9

9
0

Infections
  Upper respiratory tract infectionc 29 3.6 22 1.5

Eye Disorders
  Cataract
  Vision blurredd

22
13

9
<1

6
6

1.5
0

Key: S=selinexor, Vd=bortezomib-dexamethasone
a. Fatigue includes fatigue and asthenia.
b. Peripheral neuropathy includes neuropathy peripheral, peripheral sensory neuropathy, polyneuropathy, peripheral 

sensorimotor neuropathy, toxic neuropathy and peripheral motor neuropathy.
c. Upper respiratory tract infection includes upper respiratory infection, nasopharyngitis, pharyngitis, respiratory syncytial 

virus infection, respiratory tract infection, rhinitis, and viral upper respiratory tract infection.
d. Vision blurred includes blurred vision, visual acuity reduced and visual impairment.

USE IN SPECIFIC POPULATIONS
Pregnancy

Risk Summary
Based on findings in animal studies and its mechanism of action, XPOVIO can cause fetal 
harm when administered to a pregnant woman. There are no available data in pregnant 
women to inform the drug-associated risk. In animal reproduction studies, administration 
of selinexor to pregnant rats during organogenesis resulted in structural abnormalities 
and alterations to growth at exposures that were below those occurring clinically at the 
recommended dose (see Data). Advise pregnant women of the risks to a fetus.

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

Data
Animal data
In an embryo-fetal development study in pregnant rats, daily oral administration of 
selinexor at 0, 0.25, 0.75, or 2 mg/kg throughout organogenesis caused incomplete 
or delayed ossification, skeletal variations, and reduced fetal weight compared with 
controls at a dose of 0.75 mg/kg (approximately 0.08-fold of human area under the 
curve [AUC] at the recommended dose). Malformations were observed at 2 mg/kg, 
including microphthalmia, fetal edema, malpositioned kidney, and persistent 
truncus arteriosus.

Lactation

Risk Summary
There is no information regarding the presence of selinexor or its metabolites in human 
milk, or their e�ects on the breastfed child or milk production. Because of the potential 
for serious adverse reactions in a breastfed child, advise women not to breastfeed during 
treatment with XPOVIO and for 1 week after the last dose.

Females and Males of Reproductive Potential
XPOVIO can cause fetal harm when administered to a pregnant woman.

Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating XPOVIO.

Contraception
Females
Advise females of reproductive potential to use e�ective contraception during treatment 
with XPOVIO and for 1 week after the last dose.

Males
Advise males with a female partner of reproductive potential to use e�ective contraception 
during treatment with XPOVIO and for 1 week after the last dose.

Infertility
Females and Males
Based on findings in animals, XPOVIO may impair fertility in females and males of 
reproductive potential.

Pediatric Use
The safety and e�ectiveness of XPOVIO have not been established in pediatric patients.

Geriatric Use
Of the 195 patients with multiple myeloma who received XPOVIO in combination with 
bortezomib and dexamethasone, 56% were 65 years of age and older, while 17% were 
75 years of age and older. No overall di�erences in e�ectiveness were observed between 

these patients and younger patients. When comparing patients 65 years of age and older to 
younger patients, older patients had a higher incidence of discontinuation due to an adverse 
reaction (28% vs 13%) and a higher incidence of serious adverse reactions (56% vs 47%).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).

Dosing Instructions:
• Instruct patients to take XPOVIO exactly as prescribed.
• Advise patients to swallow the tablet whole with water. The tablet should not be

broken, chewed, crushed, or divided.
• If a patient misses a dose, advise them to take their next dose at its regularly

scheduled time. If a patient vomits or misses a dose of XPOVIO, advise them to take
the next dose on the next regularly scheduled day.

• Advise patients that XPOVIO comes in a child-resistant blister pack.
• Advise patients to take their prescribed dexamethasone (if applicable) and

prophylactic anti-nausea medications exactly as directed.
• Advise patients that blood tests and body weight will be monitored at baseline

and during treatment as clinically indicated, with more frequent monitoring during
the first three months of treatment.

• Advise patients to maintain appropriate fluid and caloric intake throughout
their treatment.

Hematologic Adverse Reactions
Thrombocytopenia
Advise patients that they may develop low platelet counts (thrombocytopenia). Symptoms 
of thrombocytopenia may include bleeding and easy bruising. Advise patients that platelet 
counts will be monitored at baseline, during treatment, and as clinically indicated, with 
more frequent monitoring during the first 3 months of treatment. Advise patients to report 
signs of bleeding right away.

Anemia
Advise patients that they may develop anemia. Symptoms of anemia may include fatigue 
and shortness of breath. Advise patients to report signs or symptoms of anemia.

Neutropenia
Advise patients that they may develop low neutrophil counts which may increase their 
susceptibility to infection. Advise patients that neutrophil counts will be monitored at 
baseline, during treatment, and as clinically indicated, with more frequent monitoring 
during the first 3 months of treatment.

Gastrointestinal Adverse Reactions
Advise patients they may experience nausea/vomiting or diarrhea and to contact their 
physician if these adverse reactions occur or persist.

Advise patients that they may experience weight loss or decreased appetite. Advise 
patients to report decreased appetite and weight loss.

Hyponatremia
Advise patients that they may develop low sodium levels (hyponatremia). Most cases of 
hyponatremia were not associated with specific symptoms. Advise patients that levels of 
sodium will be monitored at baseline and during treatment as clinically indicated, with more 
frequent monitoring during the first two months of treatment.

Serious Infection
Advise patients of the possibility of serious infections. Instruct patients to immediately 
report infection-related signs or symptoms (e.g., chills, fever).

Neurotoxicity
Advise patients that they may experience confusion and dizziness. Advise patients to 
report symptoms of neurological toxicity right away. Advise patients not to drive or operate 
hazardous machinery until the neurological toxicity fully resolves. Advise patients to use fall 
prevention measures as warranted.

Embryo-Fetal Toxicity
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to contact their healthcare provider of a known or suspected pregnancy.

Advise females of reproductive potential and males with a female partner of reproductive 
potential to use e�ective contraception during treatment with XPOVIO and for 1 week after 
the final dose.

Cataract 
Advise patients of the potential risk of worsening or new onset of cataract, that may 
require surgery. Advise patients to readily inform their healthcare professionals of changes 
in vision (i.e. blurred vision) and that ophthalmologic evaluation may be performed as 
clinically indicated.

Fatigue
Advise patients that they may experience fatigue.

Lactation
Advise women not to breastfeed during treatment with XPOVIO and for 1 week after the 
final dose.

Concomitant Medications
Advise patients to take 5-HT3 antagonist prophylactic treatment and other anti-nausea 
agents prior to and during treatment with XPOVIO.

Advise patients to speak with their physician about other medications they are currently 
taking and before starting any new medication.

For more information, call 1-888-209-9326 or go to  
www.XPOVIOpro.com.
©2021 Karyopharm Therapeutics Inc. All rights 
reserved.  US-XPOV-01/21-00020 (05/21)
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EFFORTS CONTINUE to further refi ne treatment regi-
mens by identifying populations who would benefi t most 
from targeted therapies, immunotherapies, and small 

molecule agents. The identifi cation of ideal biomarkers across 
all cancer settings would be welcome news for every clinician, 
but that is not always possible. For now, investigators continue 
to evaluate and explore biomarker possibilities.

Findings from the phase 3 IMpower010 trial (NCT02486718) 
presented at the International Association for the Study of Lung 
Cancer 2022 World Conference on Lung Cancer demonstrated 
a trend toward overall survival (OS) benefi t in patients treat-
ed with atezolizumab (Tecentriq) vs best supportive care in 
patients with resected non–small cell lung cancer (NSCLC; see 
pages 36-37). 

Because OS benefi t can be aff ected by levels of PD-L1, a 
subgroup analysis was carried out in patients with PD-L1–pos-
itive stage II/IIIA disease. In the study, patients with squamous 
cell carcinoma had an HR for OS of 0.85; for those with 
nonsquamous cell, the HR for OS was 0.61. For patients with 
stage IIA disease, the HR was 0.75, whereas it was 0.64 for 
those with stage IIB disease. For stage IIIA disease, the HR was 
0.70. Investigators noted an improving trend in OS for patients 
receiving atezolizumab in this analysis.

The combination use of pembrolizumab (Keytruda) and lenva-
tinib (Lenvima) showed promising clinical activity in malignant 
pleural mesothelioma with no unexpected toxicities, according 
to fi ndings from the phase 2 PEMMELA study (NCT04287829; 
see pages 40-47). Investigators reported an objective 
response rate of 58% for the combination. In this setting, 
there is a need for second-line approaches. Historically, pem-
brolizumab has up to a 20% response rate in this setting and 
lenvatinib has synergistic interactions with anti–PD-1 agents in 
other tumors.

In upper tract urothelial carcinoma, the combination of tori-
palimab (Tuoyi), a PD-1 inhibitor, with chemotherapy showed 
promising effi  cacy data as a neoadjuvant treatment. Findings 
were presented at the 37th Annual European Association of Urol-
ogy Congress in a phase 2 multicenter study (NCT04099589; 
see page 51). Among 11 patients who enrolled, 8 completed 
treatment and were preliminarily analyzed. Three of the 8 
patients (37.5%) had a pathological complete response. The 
downstaging rate was 75% (6/8, n = 11), and the disease con-
trol rate was 100%. All patients were alive and tumor free at the 
median follow-up of 5.8 months.

The search for biomarkers continues and we look forward to 
bringing you the latest fi ndings in the pages of Targeted Thera-
pies in Oncology™. TT
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CLINICAL RESEARCH IN oncology is at a crossroads and in a crisis. 
Although oncology clinical trial research was always challenging, the 
pandemic presented unique challenges where patients, physicians, and 

staff were often physically separated and had to develop unique solutions to 
enroll and remain on trials. Emerging from a 2-year pandemic, the work-from-
home revolution has led to the migration of staff to the pharmaceutical indus-
try or contract research organizations (CROs). 

Now, the effect on clinical trial development, regulatory management, and 
accrual is being felt. A number of creative solutions to retain staff have emerged, 
including fl exible work hours and locations but organizations running the trials 
simply cannot keep up with the differential compensation and work fl exibility 
afforded by industry partners. 

Furthermore, there is an additional, embedded cost to the academic and 
NCI-designated cancer centers’ clinical research operations. Consider the 6 to 
12 months it takes to identify, hire, and train these individuals in the nuances 
and responsibilities of well-conducted clinical research trials. This not only 
increases budgetary diffi culties at the cancer centers and clinical research 
offi ces, but eventually slows recruitment and is counterproductive to what the 
industry and CROs hope to accomplish. 

A number of oncology research organizations such as the American Soci-
ety of Clinical Oncology, American Association for Cancer Research, and the 
Society of Immunotherapy for Cancer are actively developing task forces to 
address the staffi ng and accrual crisis. It should be noted that staff are not the 
only ones lost from cancer centers: Our experienced oncologists, the trialists 
themselves, may see industry as a more attractive environment for contribut-
ing to the impact in the fi eld of oncology. 

Ultimately this will have a long-term dampening effect on progress, so it is 
gratifying that our oncology organizations and societies are recognizing that 
we are all on the same team—the patient’s team—in the hopes of developing 
and speeding progress in cancer clinical trials and oncology research to 
develop new therapies. Solutions are needed and only through mutual under-
standing of the issues that have existed for some years, and were accelerated 
by the pandemic and post-pandemic job shifts, will we address these issues 
with viable solutions. TT
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Pandemic Spurs 
Clinical Trial Organizers to 
Seek New Career Paths
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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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Number of patients at risk
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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
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36 months
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52.8%
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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)
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Select Safety Information (continued)
Immune-Mediated Adverse Reactions (continued)
Evaluate liver enzymes, creatinine, and thyroid function at 
baseline and periodically during treatment. In cases of suspected 
immune-mediated adverse reactions, initiate appropriate workup 
to exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty consultation 
as appropriate. Withhold or permanently discontinue IMFINZI 
depending on severity. See Dosing and Administration for 
specific details. In general, if IMFINZI requires interruption or 
discontinuation, administer systemic corticosteroid therapy (1 mg 
to 2 mg/kg/day prednisone or equivalent) until improvement to 
Grade 1 or less. Upon improvement to Grade 1 or less, initiate 
corticosteroid taper and continue to taper over at least 1 month. 
Consider administration of other systemic immunosuppressants 
in patients whose immune-mediated adverse reactions are not 
controlled with corticosteroid therapy.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

• Cardiac/vascular: Myocarditis, pericarditis, vasculitis.

• Nervous system: Meningitis, encephalitis, myelitis and 
demyelination, myasthenic syndrome/myasthenia gravis 
(including exacerbation), Guillain-Barré syndrome, nerve 
paresis, autoimmune neuropathy.
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• 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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Brief Summary of Prescribing Information. For complete prescribing information consult official 
package insert.

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

Indication Recommended IMFINZI dosage Duration of 
Therapy

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

Until disease 
progression or 
unacceptable 
toxicity

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

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

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

Pneumonitis
Grade 2 Withhold2

Grade 3 or 4 Permanently discontinue

Colitis
Grade 2 or 3 Withhold2

Grade 4 Permanently discontinue

Hepatitis with no tumor 
involvement of the liver

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

Withhold2

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

Permanently discontinue

Hepatitis with tumor 
involvement of the liver3

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

Withhold2

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

Permanently discontinue

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

Nephritis with Renal
Dysfunction

Grade 2 or 3 increased blood 
creatinine Withhold2

Grade 4 increased blood creatinine Permanently discontinue

Exfoliative Dermatologic
Conditions

Suspected SJS, TEN, or DRESS Withhold2

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

Neurological Toxicities
Grade 2 Withhold2

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

Grade 1 or 2 Interrupt or slow the rate 
of infusion

Grade 3 or 4 Permanently discontinue

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

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

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

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

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

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

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

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

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

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

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

Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold or permanently discontinue IMFINZI based on the severity [see Dosage 
and Administration (2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the 
9 patients and did not lead to permanent discontinuation of IMFINZI in any patients. 
Systemic corticosteroids were required in all patients with adrenal insufficiency; of these, 
the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute 
symptoms associated with mass effect such as headache, photophobia, or visual field cuts. 
Hypophysitis can cause hypopituitarism. Initiate symptomatic treatment including hormone 
replacement as clinically indicated. Withhold or permanently discontinue IMFINZI depending 
on severity [see  Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received 
IMFINZI. Treatment with systemic corticosteroids was administered in this patient. The event 
did not lead to permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or 
without endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone 
replacement therapy for hypothyroidism or institute medical management of hyperthyroidism 
as clinically indicated. Withhold or discontinue IMFINZI based on the severity [see Dosage 
and Administration (2.2) in the full Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving 
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients 
and resulted in permanent discontinuation in 1 patient. Systemic corticosteroids were 
required in 3 patients (3/9) with immune-mediated thyroiditis, while 8 patients (8/9) required 
endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients 
receiving IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent 
discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in 
9 patients (9/39) with immune-mediated hyperthyroidism, while 35 patients (35/39) 
required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients 
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of 
the 156 patients and did not lead to permanent discontinuation of IMFINZI in any patients. 
Systemic corticosteroids were required in 11 patients (11/156) and the majority of patients 
(152/156) required long-term thyroid hormone replacement.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis: Monitor patients for 
hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as 
clinically indicated. Withhold or permanently discontinue IMFINZI based on the severity [see 
Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients
receiving IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently 
discontinued. Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring 
insulin therapy that did not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI, 
including Grade 3 (<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and 
resulted in permanent discontinuation in 3 patients. Systemic corticosteroids were required 
in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and systemic symptoms 
(DRESS), and toxic epidermal necrolysis (TEN), has occurred with PD-1/L-1 blocking 
antibodies. Topical emollients and/or topical corticosteroids may be adequate to treat mild 
to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI depending 
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving 
IMFINZI, including Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients 
and resulted in permanent discontinuation in 2 patients. Systemic corticosteroids were 
required in all patients with immune-mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an 
incidence of less than 1% each in patients who received IMFINZI or were reported with the 
use of other PD-1/PD-L1 blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/
myasthenia gravis (including exacerbation), Guillain-Barré syndrome, nerve paresis, 
autoimmune neuropathy.
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities can occur. Some cases can be 
associated with retinal detachment. Various grades of visual impairment to include blindness 
can occur. If uveitis occurs in combination with other immune-mediated adverse reactions, 
consider a Vogt-Koyanagi-Harada-like syndrome, as this may require treatment with systemic 
steroids to reduce the risk of permanent vision loss.
Gastrointestinal: Pancreatitis including increases in serum amylase and lipase levels, 
gastritis, duodenitis.
Musculoskeletal and connective tissue disorders: Myositis/polymyositis, rhabdomyolysis 
and associated sequelae including renal failure, arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism
Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic necrotizing 
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenia, solid organ 
transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of, 
or permanently discontinue IMFINZI based on the severity [see Dosage and Administration 
(2.2) in the full Prescribing Information]. For Grade 1 or 2 infusion-related reactions, consider 
using pre-medications with subsequent doses.
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Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI, 
including Grade 3 (0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who receive allogeneic 
hematopoietic stem cell transplantation (HSCT) before or after being treated with a PD-1/L-1
blocking antibody. Transplant-related complications include hyperacute graft-versus-
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) 
after reduced intensity conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur despite intervening therapy
between PD-1/L-1 blockade and allogeneic HSCT.
Follow patients closely for evidence of transplant-related complications and intervene 
promptly. Consider the benefit versus risks of treatment with a PD-1/L-1 blocking antibody 
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal 
harm when administered to a pregnant woman. In animal reproduction studies, administration 
of durvalumab to cynomolgus monkeys from the onset of organogenesis through delivery 
resulted in increased premature delivery, fetal loss and premature neonatal death. Advise 
pregnant women of the potential risk to a fetus. Advise females of reproductive potential to 
use effective contraception during treatment with IMFINZI and for at least 3 months after 
the last dose of IMFINZI [see Use in Specific Populations (8.1, 8.3) in the full Prescribing 
Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full 

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

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

IMFINZI with etoposide 
and either carboplatin 

or cisplatin
N = 265

Etoposide and 
either carboplatin 

or cisplatin
N = 266

Adverse Reaction All Grades
(%)

Grade 3-4
(%)

All Grades
(%)

Grade 3-4
(%)

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

Hyperthyroidisma 10 0 0.4 0

Skin and subcutaneous tissue disorders
Alopecia 31 1.1 34 0.8

Rashb 11 0 6 0

IMFINZI with etoposide 
and either carboplatin 

or cisplatin
N = 265

Etoposide and 
either carboplatin 

or cisplatin
N = 266

Adverse Reaction All Grades
(%)

Grade 3-4
(%)

All Grades
(%)

Grade 3-4
(%)

General disorders and administration site conditions 

Fatigue/Asthenia 32 3.4 32 2.3

Metabolism and nutrition disorders

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

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

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

IMFINZI with Etoposide
and either Carboplatin

or Cisplatin

Etoposide and either
Carboplatin or

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

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

NA NA

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

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

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

4 LLN = lower limit of normal

Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of 
antibody formation is highly dependent on the sensitivity and specificity of the assay. 
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity 
in an assay may be influenced by several factors including assay methodology, sample 
handling, timing of sample collection, concomitant medications, and underlying disease. For 
these reasons, comparison of the incidence of antibodies to durvalumab to the incidence of 
antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as 
a single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies
(ADA) and 12 (0.5%) tested positive for neutralizing antibodies. The development of ADA 
against durvalumab appears to have no clinically relevant effect on its pharmacokinetics 
or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in 
combination with chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks 
no patients tested positive for treatment-emergent ADA.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3 months after the last dose [see Warnings and Precautions (5.4) and Use in 
Specific Populations (8.2) in the full Prescribing Information].
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Wilmington, DE 19850
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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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TRASTUZUMAB DERUXTECAN (ENHERTU)  |   AUGUST 12, 2022

The FDA has granted accelerated approval to trastuzumab derux-
tecan (Enhertu) for the treatment of patients with unresectable 
or metastatic non–small cell lung cancer (NSCLC) whose tumors 
have activating HER2 (ERBB2) mutations, as detected by an FDA-
approved test, and who have received a prior systemic therapy.

Accelerated approval was granted based on the objective 
response rate (ORR), and duration of response (DOR) observed 
with trastuzumab deruxtecan in the phase 2 DESTINY-Lung02 
trial (NCT04644237).

In 152 patients treated with trastuzumab deruxtecan with 
5.4mg/kg or 6.4mg/kg doses, the ORR was 57.7% (95% CI, 
43.2%-71.3%) in patients with previously treated unresectable 
or metastatic non-squamous HER2-mutant NSCLC, as assessed 
by blinded independent central review (BICR). The complete 
response rate observed with trastuzumab deruxtecan was 
1.9%, and the partial response rate was 55.8%, with a median 
DOR of 8.7 months (95% CI, 7.1-not evaluable). According to 

AstraZeneca, full results from DESTINY-Lung02 trial will be pre-
sented at an upcoming medical meeting.

The multicenter, randomized study continues to evaluate 
ORR by BICR and secondary end points including ORR by inves-
tigator assessment, DOR, disease control rate, progression-free 
survival, overall survival, the percentage of patients with treat-
ment-emergent adverse events, pharmacokinetics, the number 
of patients with anti-drug antibodies, and quality of life.

Trastuzumab deruxtecan is now the fi rst HER2-directed 
therapy approved for the treatment of patients with previously
treated HER2-mutant metastatic NSCLC. In addition to the 
accelerated FDA approval of the drug, the FDA granted approval 
to the Oncomine Dx Target Test and the Guardant360 CDx as 
companion diagnostics to detect HER2 mutations in patients 
with metastatic NSCLC.

 AVAILABLE AT TARGETEDONC.COM/LINK/1901

DAROLUTAMIDE (NUBEQA)  |   AUGUST 5, 2022

The FDA has approved darolutamide (Nubeqa) tablets in com-
bination with docetaxel for adult patients with metastatic hor-
mone-sensitive prostate cancer (mHSPC). Approval was based 
on fi ndings from the phase 3 ARASENS trial (NCT02799602), in 
which darolutamide plus docetaxel improved median overall sur-
vival (OS) compared with docetaxel alone.

Results showed that the median OS was not reached (NR) 
with darolutamide/docetaxel (95% CI, NR-NR) vs 48.9 months 
(95% CI, 44.4-NR) with docetaxel alone (HR 0.68; 95% CI, 0.57-
0.80; P< .0001). Additionally, treatment with darolutamide and 
docetaxel signifi cantly delayed time to pain progression (HR, 
0.79; 95% CI, 0.66-0.95; 1-sided P= .006).

In the randomized, multicenter, double-blinded, placebo-
controlled ARASENS trial, 1306 patients with mHSPC were 
enrolled. They were randomly assigned to receive oral darolut-
amide at 600 mg twice daily in combination with intravenous 
docetaxel at 75 mg/m2 every 3 weeks for up to 6 cycles or 
docetaxel alone. Patients received gonadotropin-releasing hor-
mone analog concurrently or underwent a bilateral orchiectomy. 
The primary end point of the trial was OS, with time to pain pro-
gression serving as an additional effi  cacy measure.

The median age of patients enrolled was 67 years (range, 
41-89), with 17% of patients aged 75 or older. Fifty-two percent 
of patients were White, 36% were Asian, 4% were Black or Afri-
can American, and 7% were Hispanic/Latino. Additionally, 3% of 
patients had stage M1a disease, 83% had M1b, and 14% had M1c.

The most common adverse events reported were constipa-
tion, decreased appetite, rash, hemorrhage, increased weight, 
and hypertension. The most common laboratory test abnormali-
ties (≥ 30%) were anemia, hyperglycemia, decreased lymphocyte 
count, decreased neutrophil count, increased aspartate amino-
transferase, increased alanine transaminase, and hypocalcemia.

The recommended dose of darolutamide for mHSPC is 600 mg 
consisting of two 300-mg tablets taken orally twice a day until 
unacceptable toxicity or disease progression. Additionally, it is 
recommended that docetaxel be administered intravenously at 
75 mg/m2 every 3 weeks for up to 6 cycles. The fi rst dose of 
docetaxel should be administered within 6 weeks after the start 
of darolutamide treatment.

 AVAILABLE AT TARGETEDONC.COM/LINK/1927

CAPMATINIB (TABRECTA)  |   AUGUST 11, 2022

Regular FDA approval has been granted to capmatinib (Tabrecta)
for adult patients with metastatic non–small cell lung cancer 
(NSCLC) whose tumors have a mutation leading to MET exon 14 
skipping, as detected by an FDA-approved test.

This decision follows an accelerated approval for capmatinib 
in May of 2022 based on initial fi ndings from the phase 2 
GEOMETRY mono-1 trial (NCT02414139). A positive overall response 
rate (ORR) was seen in patients with metastatic NSCLC with MET
exon 14 skipping in their tumors. 

The ORR initially observed with capmatinib in the treat-
ment-naïve population was 67.9% (95% CI, 47.6%-84.1%). In 
patients with pretreated disease, the ORR was 40.6% (95% 
CI, 28.9%-53.1%). The disease control rate (DCR) in the treat-
ment-naïve group was 78.3% (95% CI, 66.7%-87.3%). In the pre-
treated population, the DCR was 96.4% (95% CI, 81.7%-99.9%).2

The most frequently reported treatment-related adverse 
events were peripheral edema (43%), nausea (34%), increased 
blood creatinine (18%), and vomiting (19%). 

The accelerated approval was changed to a regular approval 
because of results from an additional 63 patients in the study who 

were followed for an additional 22 months. With further follow-up, 
the study investigators assess duration of response (DOR), and the 
clinical benefi t rate.

In 60 treatment-naive patients, the ORR was 68% (95% CI, 
55%-80%) with a 16.6-month DOR (95% CI, 8.4-22.1). In the pre-
viously-treated population, the ORR was 44% (95% CI, 34%-54%) 
with a 9.7-month DOR (95% CI, 5.6%-13%).

The most common adverse reactions (≥ 20%) in the additional
63 patients were edema, nausea, musculoskeletal pain, and fatigue.

The prospective, international, open-label, multiple-cohort, phase 
2 GEOMETRY mono-1 study was launched based on preclinical evi-
dence that single-agent capmatinib is eff ective for MET-dysregulated 
NSCLC. 

In the study, patients with advanced NSCLC with MET exon 14 
skipping mutation or MET amplifi cation with or without prior treat-
ment were enrolled. The primary end point of the study was ORR, 
and the secondary end points were DOR, time to response, disease 
control, progression-free survival, safety, and pharmacokinetics.

 AVAILABLE AT TARGETEDONC.COM/LINK/1928
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FAM-TRASTUZUMAB DERUXTECAN-NXKI (ENHERTU)  |   AUGUST 5, 2022

Fam-trastuzumab deruxtecan-nxki (Enhertu) has received FDA 
approval for the treatment of adult patients with unresectable or 
metastatic HER2-low breast cancer. The agency based its decision 
on data from the phase 3 DESTINY-Breast04 study (NCT03734029), 
in which trastuzumab deruxtecan doubled progression-free survival
(PFS) for patients with HER2-low, hormone receptor–positive met-
astatic breast cancer treated with the antibody-drug conjugate 
(ADC) and reduced the risk of death by 36% vs physician’s choice 
of chemotherapy. 

In the DESTINY-Breast04 study, 557 patients were randomly 
assigned 2:1 to receive trastuzumab deruxtecan at 5.4 mg/kg every 
3 weeks (n = 373) or physician’s choice of chemotherapy at a locally
approved dose (n = 184). Patients administered chemotherapy 
received capecitabine (Xeloda; 20.1%), eribulin (Halaven; 51.1%), gem-
citabine (10.3%), paclitaxel (8.2%), or nab-paclitaxel (Abraxane; 10.3%).

Low expression of HER2 was defi ned as an immunohistochem-
istry (IHC) score of 1+ or 2+ with a negative in situ hybridization 
(ISH) test, and this represented approximately 65% of breast cancer 
diagnoses. In the study, 88.7% of patients were hormone receptor–
positive, whereas 11.3% were negative. HER2-low expression was 
IHC 1+ for 57.6% of patients, and IHC 2+ and ISH-negative for 42.4%.

The median PFS was 9.9 months (95% CI, 9.0-11.3) with 
trastuzumab deruxtecan vs 5.1 months (95% CI, 4.2-6.8) with 
chemotherapy (HR, 0.50; 95% CI, 0.40-0.63). The median overall 
survival (OS) was 23.4 months (95% CI, 20.0-24.8) with trastu-
zumab deruxtecan and 16.8 months (95% CI, 14.5-20.0) with 
chemotherapy. These data showed a 6.6-month improvement in 
survival with the agent (HR, 0.64; 95% CI, 0.49-0.84; P = .001).

Patients with hormone receptor–negative disease had a 
median PFS of 8.5 months (95% CI, 4.3-11.7) with trastuzumab 
deruxtecan vs 2.9 months (95% CI, 1.4-5.1) with chemotherapy 
(HR, 0.46; 95% CI, 0.24-0.89). In the hormone receptor–negative 
cohort, median OS was 18.2 months (95% CI, 13.6-not estima-
ble) with trastuzumab deruxtecan vs 8.3 months (95% CI, 5.6-
20.6) with chemotherapy (HR, 0.48; 95% CI, 0.24-0.95).

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

Serious adverse events (AEs) were reported in 27.8% of patients 
in the trastuzumab deruxtecan arm and in 25.0% in the chemother-
apy arm. The treatment-related AEs most frequently observed for 
the trastuzumab deruxtecan and chemotherapy arm, respectively 
were nausea (73% vs 23.8%), fatigue (47.7% vs 42.4%), vomiting 
(34% vs 9.9%), and neutropenia (33.2% vs 51.2%). Fourteen drug-
related deaths were reported with trastuzumab deruxtecan (3.8%) 
vs 5 with physician’s choice of chemotherapy (2.9%). 

 AVAILABLE AT TARGETEDONC.COM/LINK/1885

ACALABRUTINIB (CALQUENCE)  |   AUGUST 5, 2022

The FDA has granted approval to acalabrutinib’s (Calquence) 
new tablet formulation for all current indications, including 
adult patients with chronic lymphocytic leukemia, small lympho-
cytic lymphoma, or relapsed or refractory mantle cell lymphoma.

This decision was based on the results of the ELEVATE-PLUS 
trials, which were presented at the 63rd American Society of 
Hematology Annual Meeting and Exposition in December 2021.

Results from ELEVATE-PLUS showed that the acalabrutinib 
capsule and tablet formulations are bioequivalent, indicating 
similar effi  cacy, safety profi le, dosing strength, and schedule. 
Notably, the tablet can be taken with gastric acid–reducing 
agents, including proton pump inhibitors (PPIs), antacids, and 
H2-receptor antagonists. No new safety signals were identifi ed.

The ELEVATE-PLUS trials consist of 3 phase 1, open-label, 
single-dose, crossover studies evaluating 116 patients. The 

trials established bioequivalence between 100-mg acalabrutinib 
tablets and 100-mg acalabrutinib capsules, evaluated the PPI 
eff ect of acalabrutinib tablets administered in the presence vs 
absence of the PPI rabeprazole (Aciphex), and investigated the 
eff ect of food by comparing acalabrutinib tablets administered 
with a high-fat diet vs a fasted diet.

Acalabrutinib is a next-generation, selective inhibitor of Bruton 
tyrosine kinase (BTK) that binds covalently to BTK, inhibiting its 
activity. In B cells, BTK signaling results in activation of path-
ways necessary for B-cell proliferation, traffi  cking, chemotaxis, 
and adhesion. 

The acalabrutinib capsule formulation is also approved for the 
same indications as the tablet in the United States and other nations.

 AVAILABLE AT TARGETEDONC.COM/LINK/1886

CRIZOTINIB (XALKORI)  |   JULY 14, 2022

The FDA has granted approval to crizotinib (Xalkori) as treat-
ment for adult and pediatric patients 1 year and older with un-
resectable, recurrent, or refractory ALK-positive infl ammatory 
myofi broblastic tumors (IMTs). Approval of the agent was based 
on the safety and effi  cacy fi ndings of 2 multicenter, single-arm, 
open-label trials, ADVL0912 (NCT00939770) and A8081013 
(NCT01121588), which evaluated crizotinib in patients with unre-
sectable, recurrent, or refractory ALK-positive IMTs. 

In ADVL0912, which enrolled 14 pediatric patients, the 
objective response rate achieved with crizotinib was 86% (95% CI, 
57%-98%). In the A8081013 trial, 7 adult patients were enrolled, 
with 5 achieving objective responses with crizotinib.

The most common toxicities experienced by pediatric patients 
who received crizotinib included vomiting, nausea, and diarrhea. The 

most common adverse events experienced by adult patients who 
received the agent were vision disorders, nausea, and edema.

The phase 1/2 ADVL0912 study examined crizotinib’s 
adverse events, aimed to determine the best dose, and evaluated 
how well the agent works in treating young patients aged 1 to 
21 years. The 14 patients enrolled had metastatic or inoperable 
ALK-positive IMTs and received crizotinib orally twice a day.

In the phase 1 A8081013 trial, investigators evaluated the safety 
and effi  cacy of crizotinib in patients with tumors, not including non–
small cell lung cancer, that were positive for ALK. 

Enrolled patients were 15 years and older and received 250-mg 
crizotinib tablets orally.

 AVAILABLE AT TARGETEDONC.COM/LINK/1887
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OMIDUBICEL  |   AUGUST 2, 2022

The FDA has accepted the biologics license application (BLA) for 
omidubicel with priority review as treatment for patients with 
blood cancer in need of allogeneic hematopoietic stem cell trans-
plant (HSCT), according to Gamida Cell Ltd.

The basis of the BLA comes following results from a pivotal 
phase 3 trial (NCT02730299) in which patients who were giv-
en omidubicel had a median time to neutrophil engraftment of 
12 days (95% CI, 10-14) vs 22 days (95% CI, 19-25) in patients who 
received a standard umbilical cord blood (UCB) graft (P < .001).

In the phase 3 trial, omidubicel is being evaluated vs trans-
plantation of 1 or 2 unmanipulated, unrelated cord blood units 
in patients with various blood cancers, including acute lympho-
blastic leukemia or acute myeloid leukemia, myelodysplastic syn-
drome, and chronic myeloid leukemia or lymphoma.

Enrollment in the trial was open to patients with high-risk 
hematologic malignancies who were also candidates for myeloab-
lative allogeneic HSCT. Patients must not have had a matched sib-
ling or matched unrelated adult donor readily available. 

The study enrolled and randomly assigned 125 patients at 
33 sites in North America, South America, Europe, and Singa-
pore. Of the 125, 117 patients received an omidubicel or UCB 
transplant by day 90 after random assignment. 

Fifty-two patients were transplanted with omidubicel and 
55 with standard UCB. The primary end point of the trial was 
median time to neutrophil engraftment with secondary end 
points including the proportion of patients who achieved platelet 
engraftment by day 42, the proportion of patients with grade 2 or 
3 bacterial or invasive fungal infections, and the number of days 
alive and out of the hospital after transplant.

The majority of patients had acute myeloid leukemia (48%) or acute 
lymphoblastic leukemia (33%). Additionally, 34% of patients had a 

moderate disease risk index. Patients treated with omidubicel under-
went transplant at a median of 41 days following randomization com-
pared with 26 days for those who received UCB. In the omidubicel arm, 
32 patients (52%) were male vs 40 (64%) in the standard UCB arm. 

In the omidubicel arm, patients spent a median of 61 days 
(range, 0-89) out of the hospital in the fi rst 100 days follow-
ing transplant while those in the control arm spent a median of 
48 days (range, 0-84). 

The median time from transplant to discharge from the hos-
pital was 27 days compared with 35 days in the omidubicel and 
control arms, respectively (P = .005).

The cumulative incidence of fi rst grade 2 to 3 bacterial or invasive 
fungal infections was 37% and 57% for patients in the omidubicel and 
control groups, respectively (P = .03), and the rate of fi rst grade 3 
viral infection within the fi rst year after transplantation was 10% in the 
omidubicel arm and 26% in the control group, respectively (P = .02).

In regard to safety, diff erences in graft-vs-host disease (GVHD) 
and survival between the 2 arms were not statistically signifi cant 
with the incidence of grade 2 to 4 acute GVHD (aGVHD) at day 100 
being 56% in the omidubicel arm compared with 43% in the control 
arm (13% diff erence: 95% CI, −6% to 30%; P = .18). At day 100, the 
rates of grade 3 to 4 aGVHD at day 100 were 14% and 21%, respec-
tively (–7% diff erence; 95% CI, −21% to 7%; P = .33). 

The incidence of serious treatment-emergent adverse events 
(SAEs) which were possibly related to the stem cell product was 
40% in the omidubicel group compared with 41% in the control 
group. After random assignment and before starting pretrans-
plant conditioning, there were 10 SAEs reported for those in the 
omidubicel arm and 8 SAEs reported in the control arm.

 AVAILABLE AT TARGETEDONC.COM/LINK/1929

ONCOREVEAL  |   JULY 20, 2022

The FDA has accepted the review for the premarket approval 
(PMA) supplement application for the Pan-cancer oncoReveal
companion diagnostic (CDx), according to Pillar Biosciences.

If the FDA approves, the supplement’s label/indication will 
expand Pillar Biosciences’ oncoReveal Dx Lung & Colon Cancer 
Assay to include actionable targets for another 8 cancer types, 
bringing the total number of detectable cancers to 10.

Covering 22 clinically relevant geneses in 1 multiplex 
reaction, the panel provides comprehensive genomic results and 
has an automatable workfl ow that can be executed with a sam-
ple-to-report time of 48 hours in any clinical laboratory.

The PMA supplement application follows the original PMA 
approval of oncoReveal Dx Lung & Colon Cancer Assay in July 2021 

for the use of FDA-approved EFGR tyrosine kinase inhibitor therapies 
in non—small cell lung cancer (NSCLC) and colorectal cancer (CRC).

Pillar’s oncoReveal Dx Lung & Colon Cancer Assay is a 
next-generation sequencing–based CDx kit to guide prescrip-
tion of CRC-targeted therapies such as cetuximab (Erbitux) and 
panitumumab (Vectibix), as well as NSCLC-targeted therapies, 
including erlotinib (Tarceva), afatinib (Gilotrif), gefi tinib (Iressa), 
and dacomitinib (Vizimpro).

The assay covers the KRAS wildtype for CRC in the absence 
of mutations in codons 12 and 13 and the EFGR gene in NSCLC 
for exon 19 deletions and exon 21 L858R.

 AVAILABLE AT TARGETEDONC.COM/LINK/1889

N-803  |   JULY 29, 2022

The FDA has accepted the biologics license application (BLA) for N-803
as a treatment for patients with Bacillus Calmette–Guérin (BCG)-
unresponsive non–muscle-invasive bladder cancer (NMIBC) carcinoma 
in situ (CIS) with or without Ta or T1 disease, according to ImmunityBio, 
Inc. The BLA acceptance is based on positive results from a series 
of studies, including the ongoing QUILT 3.032 trial (NCT03022825) 
examining N-803 plus BCG in patients with BCG-unresponsive NMIBC.

Findings from this study showed improved effi  cacy and safety, 
including over a 50% increase in response and median duration in 71% 
of patients who had failed on previous therapies compared with oth-
er FDA-approved alternatives. Further, patients showed a complete 
response with a median duration of 26.6 months and had a cystectomy
avoidance rate of 91% and 100% bladder cancer overall survival at 24 
months with 0 serious adverse events reported.

In the phase 2/3 QUILT-3.032 study intravesical BCG plus 
N-803 or N-803 alone is being examined as treatment for patients 
with BCG unresponsive high-grade NMIBC. Patients enrolled in the 
study will receive BCG plus N-803 or N-803 through use of a urinary 
catheter in the bladder weekly for 6 consecutive weeks.

QUILT 3.032 met its primary end point of complete 
response (CR) with a rate of 71% with a median duration of CR of 
24.1 months in responders. There was a 99% bladder cancer–spe-
cifi c overall survival at 2 years and a 53% disease-free survival rate 
at 18 months for patients with papillary disease. Additionally, 91% 
of patients avoided cystectomy and 96% showed 24-month blad-
der cancer–specifi c progression-free survival.

 AVAILABLE AT TARGETEDONC.COM/LINK/1890
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OP-1250  |   JULY 21, 2022

The FDA has granted fast track designation to OP-1250 for the 
treatment of patients with HER2-negative metastatic breast can-
cer (mBC) that has progressed following 1 or more lines of en-
docrine therapy with at least 1 line given in combination with a 
cyclin-dependent kinase (CDK) 4/6 inhibitor.

To continue to evaluate the potential of OP-1250 in hormone 
receptor (HR)-positive, HER2-negative mBC, 2 clinical trials of the 
agent are ongoing. 

A phase 1/2 dose-escalation and dose-expansion study 
(NCT04505826) has a target enrollment of 94 patients. The study 
aims to determine the maximum tolerated dose of OP-1250. 

Eligible patients for the phase 1/2 study are those with an 
ECOG performance status of 0 or 1 who received prior oral 
endocrine therapy more than 2 weeks prior to the fi rst dose 
and prior fulvestrant, chemotherapy, antibody therapy, or 
investigational therapy of no more than 4 weeks prior to the 
fi rst dose. All patients are required to have adequate hepatic 
and renal function, a normal coagulation panel, and be willing 

to use contraception during the study. The study will exclude 
patients with gastrointestinal disease, signifi cant renal disease, 
cardiovascular disease, electrocardiogram abnormalities, per-
sistent systemic bacterial, fungal, or viral infection that requires 
antimicrobial treatment, and those who are pregnant 
or breastfeeding.

In a phase 1b dose-escalation and dose-expansion study, 
OP-1250 is also being studied in combination with the CDK 
4/6 inhibitor palbociclib (Ibrance) in patients with HR-positive, 
HER2-negative mBC (NCT05266105). The study aims to include 
30 patients to determine the incidence of dose-limiting toxicities, 
characterization and incidence in adverse events and serious 
adverse events, and the plasma levels of OP-1250 and palbociclib.

The study is actively recruiting patients who have confi rmed 
and evaluable mBC, an ECOG performance score of 0 or 1, and 
adequate safety laboratory tests. 

 AVAILABLE AT TARGETEDONC.COM/LINK/1930

ELTANEXOR (KPT-8602)  |   JULY 21, 2022

The FDA has granted fast track designation to the development of 
single-agent eltanexor (KPT-8602) for the treatment of patients 
with relapsed or refractory intermediate high-, or very high-risk 
myelodysplastic syndrome (MDS), according to a news release 
issued by Karyopharm Therapeutics.

Eltanexor is currently being evaluated in a phase 1/2 study of 
patients with relapsed/refractory cancer indication, which includes 
a cohort of patients with MDS (NCT02649790). The fi rst-in-human, 
multi-center, open-label clinical study of eltanexor is being conducted 
in 2 parts. During the fi rst portion, patients are administered eltanexor 
at escalating doses. The second portion is the dose-expansion stage.

In part 1, the coprimary end points are determining the maxi-
mum-tolerated dose (MTD) and recommended phase 2 dose, as well 
as overall response rate (ORR), duration of response, overall survival 
(OS), clinical benefi t rate (CBR), duration of CBR, disease control rate 
(DCR), and duration of disease control. As a secondary end point, part 
1 of the study will look at pharmacokinetics. Part 2 will investigate the 
coprimary end points of ORR, MTD, and progression-free survival. 

Data were reported from a subgroup of 20 patients with 
hypomethylating agent (HMA)-refractory MDS treated during phase 1 
of the study. The results showed that eltanexor monotherapy has activ-
ity in high-risk HMA-refractory MDS. Moreover, patients who achieved 
marrow complete response (mCR)  had prolonged median OS com-
pared with patients who did not achieve an mCR or those with pro-
gressive disease (HR, 0.27; P =.05 and HR, 0.23; P = .04, respectively).

Of the 20 patients with HMA-refractory MDS, 15 were evaluable 
for effi  cacy. The patients had a median of 2 prior treatment regimens 
(range, 1-4). Importantly, 93% of the cohort were high- or intermedi-
ate-risk per the International Prognostic Scoring System.

An mCR was observed in 35% of the overall population, and 25% 
had stable disease (SD), which showed a DCR of 60%. Of the effi  cacy 
evaluable patients, the mCR was 47% with SD in 33%. Results also 
showed that the lower dose of eltanexor (10 mg) achieved a higher 
mCR (60%) compared with the 20 mg cohort (40%).

 AVAILABLE AT TARGETEDONC.COM/LINK/1893

WU-CART-007  |   JULY 20, 2022

The FDA has granted fast track designation and rare pediatric dis-
ease designation for WU-CART-007, a chimeric antigen receptor 
(CAR) T-cell therapy for the treatment of patients with relapsed or 
refractory T-cell acute lymphoblastic leukemia (T-ALL) or lympho-
blastic lymphoma (LBL), according to Wugen, Inc.

WU-CART-007 is an allogeneic, off -the-shelf, fratricide-
resistant CD7-targeted CAR T-cell therapy. The product works to 
overcome the challenges of harnessing CAR T cells which aim to 
treat CD7+ hematological malignancies.

Currently, WU-CART-007 is being evaluated for its safety and 
effi  cacy in patients with relapsed/refractory T-ALL/LBL in a 
phase 1/2 study (NCT04984356). In the global, open-label, fi rst-
in-human, phase 1/2 study, experts aim to evaluate the safe-
ty, recommended dose, and preliminary anti-tumor activity of 
WU-CART-007 in this patient population.

Those enrolled include patients 12 years and older with 
evidence of relapsed or refractory T-ALL or LBL. Patients must 
have bone marrow with 5% or greater lymphoblasts by morphologic
assessment or evidence of extramedullary disease at screening, 
adequate renal, hepatic, respiratory, and cardiovascular func-
tion, a life expectancy of over 12 weeks, and an ECOG/Karnofsky 

performance status 0 or 1 at screening (adults aged > 16 years) or 
Lansky performance status of 60 and above (adolescents ≤ 16 years).

An estimated 44 patients will be enrolled and the study will 
consist of 2 phases. Within phase 1, the dose-escalation portion, 
up to 24 patients will be treated with 1 dose of WU-CART-007, 
using 4 or fewer dose levels until the maximum tolerated dose 
(MTD) or maximum administered dose is determined. In this dose 
escalation part, cohorts of 3 to 6 patients will be enrolled using a 
standard 3 + 3 design. When the recommended phase 2 dose is 
determined, the phase 2 portion cohort expansion portion of the 
trial will begin to enroll expansion cohorts.

Primary end points of the trial include safety based on the 
incidence of adverse events, MTD, overall response rate, dura-
tion of response, and progression-free survival. Secondary end 
points of the study consist of overall survival and hematopoietic 
stem cell transplant rate.

The trial is actively recruiting in California, Missouri, Penn-
sylvania, and Australia with an expected study completion date 
of August 2026.

 AVAILABLE AT TARGETEDONC.COM/LINK/1894
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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



A NEW STUDY SHOWS that oncolo-
gists are not the main care providers 
for patients who survived cancer; 

primary care physicians are. This research 
examined who was providing most of the care 
for cancer survivors, and 68.3% of patients 
reported receiving their subsequent health 
care from family physicians (42.3%) and gen-
eral internists (26%). Subspecialists provided 
the care for 28.4% of survivors, according to 
“Growing Need for Primary Care Physicians 
Caring for Cancer Survivors,” published as 
original research in the Journal of the Ameri-
can Board of Family Medicine.1

Among survivors, 44.2% recalled being 
given written summaries of their treatment. 
“Recognizing fi ndings in the present study, 
more will need to be done to encourage con-
sistent communication between the oncology 
team, physician to whom care is transferred, 
and the engaged patient,” the study said.

Authors Imam M. Xierali, PhD, and William 
F. Rayburn, MD, MBA, called for new collabo-
ration between primary care physicians and 
oncologists in healing patients and treating 
cancer if it returns. “Primary care, along with 
oncology and other subspecialties, should 
coproduce and translate new knowledge within 
a shared decision-making framework to opti-
mize care,” the study said. “These collaborative 
efforts will require an open dialog between 
the oncology team and those practitioners who 
provide more accessible and community-based 
care for these individuals with special needs.”

The study noted several factors affecting med-
ical care for cancer survivors. Their numbers 

are growing in the United States, but there is 
a shortage of oncology services for continuity 
of care after treatment, reducing the sustain-
ability of specialist-based care.

For less common cancers such as thoracic, and 
head and neck, subspecialists like cancer sur-
geons, oncologists, gynecologists, or urologists 
offered continuity of care for survivors. Primary 
care physicians are more likely to see survivors 
of more common cancers like skin, breast, 
female reproductive, and male reproductive.

“The highest percentages of primary care 
givers were in less densely populated and less 
urban states,” the study said. In 13 states—
Virginia, West Virginia, Alabama, Michigan, 
Wisconsin, Iowa, Missouri, Arkansas, South 
Dakota, Nebraska, Kansas, Oklahoma, and 
New Mexico—primary care givers were pro-
viding care for up to 79.6% of cancer survivors.

The researchers suggested more educa-
tion and experience for the primary care 
physicians to learn about cancer treatment. 
“Unlike care for patients with heart disease or 
diabetes, long-term care for cancer survivors 
is currently not integral in medical school 
education or primary care residency train-
ing,” the study said. “Our results strengthen 
the need for integrating cancer survivorship 
topics into residency education.”

The research was based on a telephone 
survey of 36,737 survivors across 33 
states between 2016 and 2020 through the 
Behavioral Risk Factor Surveillance System 
developed by the Centers for Disease and 
Prevention. The researchers noted the fi nd-
ings may not represent the entire US popula-
tion of cancer survivors. Skin cancer was the 
most common form reported by survivors 
“and likely includes those that are easily 
curable,” the study said. TT

Read more at https://bit.ly/3bEPOvC

R E F E R E N C E

Xierali IM, Rayburn WF. Growing need for primary care physicians car-

ing for cancer survivors. J Am Board Fam Med. 2022;35(4):708-715. 
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Primary Care Physicians Provide 
Most Medical Care for Cancer Survivors  
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IN THE PAST several decades, numerous types 
of immunotherapy have emerged that seek to 
enhance natural defenses to eliminate malig-

nant cells. These therapies have revolutionized 
oncology and transformed how certain cancers are 
managed, but they have also created challenges. 
A closer look at developments in immunotherapy 
may provide a greater understanding of the prog-
ress made so far and the journey to come.

In the 1990s, rituximab (Rituxan), an anti-
CD20 monoclonal antibody used in hematologic 
malignancies, was introduced. This revolutionized 

how lymphomas were 
managed, and it became 
the new standard of 
care. More progress 
occurred in the 2010s 
when more monoclonal 
antibodies were FDA 
approved. These include 
the antibody-drug con-
jugates gemtuzumab 
ozogamicin (Mylotarg) 
and brentuximab 
vedotin (Adcetris). Both 
are used in hematolog-
ic malignancies, with 

gemtuzumab ozogamicin targeting CD33 and 
brentuximab vedotin targeting CD30.

In 2018, blinatumomab (Blincyto) was approved 
for pediatric acute lymphocytic leukemia (ALL). 
This CD19-targeted BiTE (bispecifi c T-cell engager) 
therapy has been well accepted and is now FDA 

approved for relapsed/refractory B-cell ALL in 
adults. Studies are also in progress for relapsed/
refractory diffuse large B-cell lymphoma (DLBCL) 
where specifi c T-cell engagers target CD19 or CD20.

Chimeric antigen receptor (CAR) T-cell immu-
notherapy emerged next from immunotherapy 
in hematologic malignancies. Early on, it was inves-
tigated for B-cell ALL in pediatric therapy target-
ing CD19. It has now been FDA approved for use in 
adult relapsed/refractory non-Hodgkin lymphoma 
(NHL), multiple myeloma, and relapsed B-cell ALL. 
Multiple products are now on the market, includ-
ing axicabtagene ciloleucel (axi-cel; Yescarta), 
brexucabtagene autoleucel (brexu-cel; Tecartus), 
tisagenlecleucel (tisa-cel; Kymriah), lisocabtagene 
maraleucel (liso-cel; Breyanzi), idecabtagene vic-
leucel (ide-cel; Abecma), and ciltacabtagene auto-
leucel (cilta-cel; Carvykti). 

These drugs have all been FDA approved in the 
past decade, and more clinical trials are in prog-
ress. Ide-cel, the fi rst CAR T-cell therapy for mul-
tiple myeloma, was approved in the past 2 years 
and has shown encouraging overall survival (OS) 
for this diffi cult disease.

Although results from these breakthrough CAR 
T-cell therapies are promising, they also come with 
challenges, including the tumor microenvironment, 
T-cell exhaustion, and the potential for cytokine 
release syndrome (CRS), a toxicity associated with 
the therapy. Researchers also hope to see better 
outcomes as more specifi c targets for CAR T cells are 
investigated, and many trials are in antigen selection 
for various hematologic malignancies.

“In the years to come, CAR T-cell 
therapy will likely be combined 
with checkpoint inhibitors 
and other immunotherapies for 
diff erent solid tumors and a range 
of hematologic malignancies to 
determine the best outcomes.” 

—KRUTI  PATEL,  DO

CAR T-Cell Therapy Gains Ground 
in Hematologic Malignancies
B y  K r u t i  P a t e l ,  D O
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Landmark CAR T-Cell Studies That 
Led to FDA Approvals
Several important clinical trials for CAR 
T-cell products have resulted in drug approv-
al, greatly increasing the therapeutic arma-
mentarium against cancer:

ELIANA Trial for Tisa-Cel (NCT02435849)1

This trial investigated patients up to 21 years 
of age with refractory B-cell ALL in their 
second or later relapse. Patients received 
fl udarabine/cyclophosphamide or cytara-
bine/etoposide as their lymphodepleting 
chemotherapy, followed by cell infusion after 
completing lymphodepleting chemotherapy.

The complete remission rate was 60%, and 
complete remission rate with incomplete 
hematologic recovery was 21%. All patients 
achieved minimal residual disease–negative 
results. Median duration of response was 
not reached. Tisa-cel, approved for pediatric 
ALL in 2018, was the fi rst CAR T-cell product 
approved by the FDA.

CRS, a common complication seen in 
patients receiving CAR T-cell therapy, is 
noted in most CAR T-cell trials. Some prod-
ucts have higher CRS toxicities than others. 
In ELIANA, CRS of any grade was experi-
enced in 77% of patients. Additionally, 40% 
of patients experienced neurotoxicity, which 
was managed with supportive care.

ZUMA-1 (NCT02348216)2 and ZUMA-5 
(NCT03105336)3 Trials for Axi-Cel
ZUMA-1 was a phase 1/2 study of axi-cel for 
patients with NHL with relapsed/refractory 
DLBCL of third line and beyond. Patients 
received fl udarabine and cyclophosphamide 
as their lymphodepleting chemotherapy. The 
objective response rate was 82%. For patients 
with an objective response, 54% had a com-
plete response (CR). 

ZUMA-5 was a phase 2 study evaluating 
patients with relapsed/refractory indolent 
NHL after not responding to 2 or more prior 
lines of therapy. The results were impres-
sive, with an overall response rate (ORR) of 
92% and CR rate of 74%. Patients were closely 
monitored for CRS, as CRS toxicity of grade 
3 or above is always a concern. With axi-cel, 
the rate of CRS toxicity of grade 3 was about 
13% in ZUMA-1 and 7% in ZUMA-5; grade 3 
or higher neurological events were seen in 
28% and 19% in the trials, respectively.

JULIET Trial for Tisa-Cel (NCT02445248)4

The JULIET trial studied tisa-cel, previously 
looked at in pediatric ALL, in adults with 
relapsed/refractory DLBCL who did not 

respond to 2 or more lines of systemic therapy. 
The trial also included patients with follicular 
lymphoma that had transformed into DLBCL.

This was a phase 2 study and the only CAR 
T-cell trial that included bendamustine as 
an alternative for lymphodepleting. Approx-
imately 73% of patients received the fl udar-
abine/cyclophosphamide combination, while 
20% received bendamustine because they 
could not tolerate the aggressive regimen of 
fl udarabine/cyclophosphamide.

ORR was 52%, with a CR rate of 40%. The 
rate of CRS toxicity of grade 3 or higher was 
approximately 22%, while the neurotoxicity 
rate was 12%. This is roughly half the neuro-
toxicity rate seen in the prior ZUMA-1 trial.

TRANSCEND-NHL-001 Trial for Liso-
Cel (NCT02631044)5

The FDA approval of the third CAR T-cell 
therapy, liso-cel, was based on fi ndings from 
the TRANSCEND-NHL-001 trial. This phase 1 
study looked at relapsed/refractory DLBCL for 
2 lines or beyond. The objective response rate 
in this trial was 73%, with a 53% CR rate. The 
rate of CRS toxicity of grade 3 or higher was 2% 
and the neurotoxicity rate was about 10%, both 
of which are lower than other trials mentioned.

The differences in these trials are worthy 
of further investigation, as the closed stim-
ulatory binding domains, lymphodepleting 
chemotherapy, and vector virus used to engi-
neer the T cells vary among the trials. For 
axi-cel, the closed stimulatory domain was 
CD28, and for tisa-cel and liso-cel, the closed 
stimulatory domains were 41BB and CD33, 
respectively. The changes in these domains 
refl ect the different adverse event (AE) pro-
fi les of the products. Investigators are doing 
a cross-trial comparison, but the percentage 
of neurotoxicity was highest in axi-cel over 
other products. Additionally, tisa-cel and 
liso-cel are both lentiviruses compared with 
axi-cel, which is a retrovirus.

KarMMa Trial for Ide-Cel (NCT03361748)6

The KarMMa trial is a phase 2 study focusing 
on ide-cel for relapsed/refractory multiple 
myeloma. Ide-cel was given to patients who 
had at least 3 prior therapies for multiple 
myeloma and had not responded to an immu-
nomodulatory agent, an anti-CD38 antibody, 
and a proteasome inhibitor.

The median of prior lines of therapy was 
6, meaning these patients were heavily pre-
treated. About 94% had received an autologous 
stem cell transplant prior to this therapy. 
Median progression-free survival was about 
8.8 months and median OS was 19.4 months. 

The ORR was 73% and CR rate was 33%. Although 
the drug had activity and response, researchers 
would like to achieve a CR rate above 33%. Only 
5% of patients had CRS toxicity of grade 3 or 
higher and 3% had grade 3 neurotoxicity, but no 
grade 4 events were reported.

CARTITUDE-1 Trial for Cilta-
Cel (NCT03548207)7

Other CAR T-cell trials are targeting BCMA 
in patients with multiple myeloma. The 
cilta-cel regimen investigated in the CAR-
TITUDE-1 trial was approved by the FDA in 
February 2022 for multiple myeloma after 
patients did not respond to 4 or more lines. 
Patients had better ORRs compared with 
those from ide-cel. An update at the Amer-
ican Society of Hematology Annual Meeting 
and Exposition showed an ORR of 97.9%, and 
the duration of response was 21.8 months 
with median follow-up of 18 months. Rates of 
CRS toxicity and neurotoxicity were compa-
rable with those from ide-cel. Investigators 
also reported about 80% of patients achieved 
stringent CR, which is promising.

ZUMA-2 (NCT02601313)8 and ZUMA-3 
(NCT02614066)9 Trials for Brexu-Cel
The ZUMA-2 trial studied brexu-cel in 
relapsed/refractory mantle cell lymphoma. 
Seventy-four patients with mantle cell 
lymphoma enrolled in the trial and had an 
objective response rate of 85% and a CR rate 
of 59%. At median follow-up of 12.3 months, 
57% of the 60 patients in the primary effi cacy 
analysis were still in remission, with a 95% 
objective response rate and 67% CR rate. OS 
rate was estimated to be 83% at 12 months.

Brexu-cel received approval for adult 
relapsed/refractory B-cell precursor ALL 
after investigators published results from 
ZUMA-3. In ZUMA-3, 54 patients with 
relapsed B-cell ALL were enrolled, with 71% of 
patients achieving complete remission with 
or without incomplete hematologic recov-
ery at a median follow-up of 16.4 months. 
There was a 12.8-month median duration of 
remission, with median relapse-free survival 
of 11.6 months and median OS of 18.2 months. 
CRS toxicity of grade 3 or higher was experi-
enced in 24% of patients.

Challenges of CAR T-Cell AEs
Despite the success of CAR T-cell therapy, 
obstacles remain that make its use challeng-
ing. Toxicity continues to be problematic, as 
it produces AEs not seen with chemotherapy 
or other immunotherapies. The 2 biggest 
toxicities of concern are immune effector 
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cell-associated neurotoxicity syndrome 
(ICANS) and CRS.

CRS is an infl ammatory disease that 
releases infl ammatory cytokines. CAR 
T-cell trials found patients with CRS had 
high levels of infl ammatory cytokines. 
These cytokines cause cold-like symptoms 
and in some cases may lead to multiorgan 
failure and death.

ICANS often starts with headaches and 
confusion and may lead to seizures and 
coma. Although there is much to learn about 
this condition, these AEs may be related to 
the huge cytokine release that happens when 
T cells expand in the patient’s body.

Based on current knowledge, guidelines 
have been developed on management strat-
egies for these toxicities. One medication 
that has been used for CRS is tocilizumab 
(Actemra), an IL-6 receptor blocker. If given 
when patients fi rst experience AEs, their 
condition may not progress to complete CRS. 
Anakinra (Kineret), an IL-1 receptor antag-
onist, and siltuximab (Sylvant), another 
IL-6 receptor antagonist, can be used if the 
CRS is refractory to tocilizumab. For ICANS 
of grade 3 or 4 neurotoxicity, high doses of 
dexamethasone are commonly used after 
ensuring there are no other causes for the 
patient’s change in mental status.

All patients in the trials were started on the 
prophylactic seizure medication levetirace-
tam (Keppra) on the day of infusion to reduce 
the risk for neurotoxicity. On rare occasions, 
cyclophosphamide, siltuximab, and anakinra 
have been used for neurotoxicities, with 
some response. If complications do arise, a 
multidisciplinary approach is required that 
involves nurses, pharmacists, and neurolo-
gists educated in ICANS management.

Some promising fi ndings were reported 
for the ZUMA-1 axi-cel trial, which was 
expanded as exploratory safety management 
cohorts.10 Some patients received axi-cel and 
prophylactic corticosteroids for prevention 
of neurotoxicity and CRS. Those pretreated 
with corticosteroids had much lower rates 
of grade 3 or higher CRS; the corticosteroid 
group had 2% CRS vs 13% in the placebo 
group. Neurotoxicity of grade 3 or higher 
was also less, with a rate of 17% in the cor-
ticosteroid group versus 28% in the placebo 
group. There were no outcome changes in the 
disease or ORR, despite steroid use. Based on 
these fi ndings, prophylactic corticosteroids 
may be used, especially with axi-cel. How-
ever, extrapolating these data to other CAR 
T-cell products would not be recommended, 
as more trials are needed.

Patients in remission after CAR T-cell 
therapy may also experience long-term tox-
icities. Most patients have cytopenia because 
they were heavily pretreated and received 
lymphodepleting chemotherapy. Some may 
also have hypogammaglobulinemia. These 
patients must be closely monitored and given 
intravenous immunoglobulin as needed.

Other Challenges to Progress
There are other barriers inhibiting CAR 
T-cell therapy, such as better targeting for 
more effective therapies with less threat-
ening toxicities. Additionally, CAR T-cell 
therapy cannot be used for acute myeloid 
leukemia (AML) or solid tumors, as there is 
limited infi ltration in solid tumors and anti-
gen escape, especially in AML.

A variety of innovative strategies are being 
investigated. Researchers are trying to engi-
neer more successful CAR T-cell products 
with improved antitumor activity, decreased 
toxicity, and increased effi cacy in different 
and broader hematologic malignancies and 
solid tumors. There are also trials looking 
at CAR natural killer (NK) cells instead of T 
cells. These trials would employ NK cells to 
target a specifi c antigen and malignancy.

Another challenge is the length of time 
required to complete the treatment, which may 
be up to 4 weeks. With aggressive malignan-
cies, the disease progresses quickly, so time is 
of the essence. Researchers are investigating 
allogeneic CAR T-cell products where T cells 
are collected from donors and infused into 
patients. This means a small risk of graft vs 
host disease, but the process would be quicker.

Final challenges worth noting are lack of 
local availability and fi nancial constraints. 
CAR T-cell therapy is limited to large academic 
centers and is not readily available to local hos-
pitals. Because it can be challenging for patients 
to travel for treatment, this therapy needs to be 
more accessible to local communities. Finan-
cial barriers may also exist for some patients 
because CAR T-cell therapy is expensive.

A Promising Future
Immunotherapy has revolutionized many 
treatments in hematologic malignancies over 
the past decade, from monoclonal antibodies 
to checkpoint inhibitors and specifi c T-cell 
engagers. Much progress has occurred in that 
respect. The task now is to fi gure out which 
therapy fi ts best for the patient. Applying these 
trial data in the real world is challenging.

In the years to come, CAR T-cell therapy 
will likely be combined with checkpoint 
inhibitors and other immunotherapies for dif-

ferent solid tumors and a range of hematologic 
malignancies to determine the best outcomes. 
With the recent approval of CAR T-cell ther-
apy in second-line therapy, the door is open 
for much earlier use of immunotherapy, pro-
tecting patients from chemotherapy toxicity. 
This is an exciting time, and there are many 
promising treatments available, but we have a 
lot to learn to adapt and apply this knowledge 
to best serve patients and the community. TT

Kruti Patel, DO, is a medical oncologist and 

hematologist for the Oncology Hematology Care 

Specialists in Cancer and Blood Disorders. 
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As CLL Approaches Expand, 
Sequencing Questions Arise 

B y  J a r e d  K a l t w a s s e r

A  
DECADE AGO, A diagnosis of 
chronic lymphocytic leukemia (CLL) 
came with very few therapeutic 
options. “Chemoimmunotherapy 
was the standard of care,” Nicole 

Lamanna, MD, associate clinical professor of 
medicine in the Hematologic Malignancies Section 
of the Hematology/Oncology Division at Columbia 
University Herbert Irving Comprehensive Cancer 
Center in New York, New York, said in an interview 
with Targeted Therapies in Oncology™. 

The only question was whether the patient was 
young and fi t enough to be a candidate for stem cell 
transplant. Most patients were not, said Anthony 
Mato, MD, MSCE, director of the CLL Program 
at Memorial Sloan Kettering Cancer Center in 
New York, New York. “And they ended up dying of 
refractory disease or transformation of disease,” 
Mato said during an interview with Targeted Ther-
apies in Oncology™.

However, a lot can change in a decade. In the case 
of CLL, the change began in February 2014, with 
the FDA’s accelerated approval of ibrutinib (Imb-
ruvica) to treat CLL in patients who had received 
at least 1 prior therapy.1 “That drastically changed 
things,” Lamanna said.

Ibrutinib was the fi rst Bruton tyrosine kinase 
(BTK) inhibitor to be granted FDA approval for CLL 
in November 2013.1 Later, in the RESONATE trial 
(NCT01578707), the therapy had a 6-month progres-
sion-free survival (PFS) rate of 88% and a 12-month 
overall survival (OS) rate of 90% in previously treat-
ed patients with CLL. In this trial, the control group 
received ofatumumab (Arzerra), and at 12 months, 
the OS rate was 81% and the PFS was 8.1 months.2 

In an accompanying editorial in the New England 
Journal of Medicine, Robin Foà, MD, professor of 
hematology and head of the Division of Hematology 
at the Sapienza University of Rome in Italy, asserted 
that oncologists were “witnessing a new mech-
anism-driven era” associated with “the develop-
ment of compounds capable of targeting the B-cell 

receptor signaling pathway” in the treatment of 
CLL.3 That assertion has stood the test of time. 

The 8 years since that publication have seen a 
steady pipeline of new targeted therapies for CLL. 
The result is that clinicians and patients now have 
a vastly different range of therapeutic options to 
choose from. However, with those options have 
come new questions about how best to choose, 
sequence, and combine those agents to achieve the 
best long-term results. Experts such as Lamanna 
and Mato say the answers to those questions will 
only come with signifi cantly more research.

A Wave of Approvals
Ibrutinib, which was approved as a fi rst-line 
therapy in 2016, was the fi rst targeted therapy 
approved for CLL,4 but it was not the last. That 
same year, the FDA approved idelalisib (Zydelig), 
an inhibitor of the delta isoform of PI3K, in combi-
nation with rituximab (Rituxan) for use in patients 
with relapsed CLL.5 In 2018, duvelisib (Copiktra) 
gained FDA approval.6

Meanwhile in 2016, the agency approved vene-
toclax (Venclexta), initially for patients with 17p 
deletions whose cancers had progressed after 
previous treatment with at least 1 other therapy. 
The drug targets BCL2, which is a protein that pro-
motes tumor cell survival.7 That approval was later 
expanded to include patients without 17p deletions.8

In 2019, the drug was approved as a fi rst-line CLL 
therapy in combination with the anti-CD20 mono-
clonal antibody, obinutuzumab (Gazyva).9

Even as PI3K and BCL2 inhibitors were begin-
ning to hit the market, drug developers were 
working on second-generation BTK inhibitors, 
including acalabrutinib (Calquence), which was 
approved for CLL treatment in 2019,10 and zanu-
brutinib (Brukinsa), which Lamanna said is likely 
to gain FDA approval later this year.

The days of chemoimmunotherapy as the major 
treatment for CLL are over, Lamanna said. “Chemo-
immunotherapy is not used very often, if at all,” 

Nicole Lamanna, MD
Associate Clinical Professor of Medicine
Hematologic Malignancies Section 
Hematology/Oncology Division
Columbia University Herbert Irving
  Comprehensive Cancer Center
New York, NY

Anthony Mato, MD, MSCE
Director, CLL Program
Memorial Sloan Kettering Cancer Center
New York, NY
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Several new targeted therapies for chronic lymphocytic leukemia 
have transformed the treatment landscape, but experts say more data will be 

needed to fully understand how best to leverage the new options.

she said. “Now [oncologists choose] between a 
BTK inhibitor or venetoclax [plus] obinutuzumab 
in [the] front line.”

Evolution of BTK Inhibitors
Although BTK inhibition has proven to be a major 
development in the treatment of CLL, this class of 
drugs carries a signifi cant risk of adverse events 
(AEs) and treatment resistance. Newer BTK inhib-
itors are more selective and have improved the 
safety profi les for patients with comorbidities.

For instance, results from the phase 3 ELE-
VATE-RR trial (NCT02477696) published in 2021 
showed acalabrutinib had a lower risk of cardio-
vascular AEs compared with ibrutinib.11 Interim 
results from the ALPINE study (NCT03734016) 

showed zanubrutinib had a signifi cantly better 
overall response rate (ORR) compared with ibru-
tinib (78.3% vs 62.5%; P = .0006) and led to lower 
rates of atrial fi brillation or fl utter.12

Lamanna noted that historically, patients with 
signifi cant cardiovascular issues would be con-
sidered poor candidates for BTK inhibitors, but 
that is not necessarily the case anymore. “For 
somebody who had bad hypertension, bad cardi-
ac issues, and was on anticoagulation, we would 
avoid ibrutinib and go to venetoclax,” she said. 
“Now with the second generation, you can chal-
lenge that a little. It [depends] on how severe their 
cardiac issues are.” Lamanna also said the deci-
sion can in part depend on the physician’s comfort 
level with the different therapeutic options. 

Although first-
generation Bruton 
tyrosine kinase 
inhibitors (BTKi) 
are widely adopted, 
investigators are 
now focusing on 
noncovalent BTKi 
and combinations 
to achieve optimal 
outcomes. 
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Mato said comorbidities and fi tness are 
important to consider when deciding on a 
treatment regimen. The molecular genetic 
profi le of the malignancy is somewhat less 
important than it used to be, he said, as BTK 
inhibitors and venetoclax are “equally use-
ful” options for patients who are standard 
or high risk. Another factor to consider is 
patient preference, according to Mato. “The 
limiting factor of the BTK inhibitors is that 
they’re continuous therapies,” he said. “Peo-
ple tend to want to stop at some point.” 

Noncovalent BTK Inhibitors 
in the Pipeline
The evolution of BTK inhibition is con-
tinuing with noncovalent BTK inhibitors, 
such as pirtobrutinib and nemtabrutinib. 
Unlike earlier BTK inhibitors, they do not 
bind covalently to C481 of the BTK protein, 
making them a meaningful option, even for 
patients with acquired resistance to earlier-
generation agents.13

In phase 1/2 data published in 2021, inves-
tigators, including Lamanna and Mato, found 
that pirtobrutinib produced strong ORR 
results, even in patients who had previously 
been treated with BTK inhibitors. ORRs of 
67%, 52%, and 71% were found in patients with 
previous resistance to covalent BTK inhibitors, 
previous intolerance to BTK inhibitors, and 
BTK C481 mutations, respectively.14 Those data 
suggest pirtobrutinib may be another treat-
ment option for patients with BTK C481 muta-
tions who have become resistant to ibrutinib.

Trials are also under way for other 
noncovalent BTK inhibitors, including 
nemtabrutinib. In results presented the 
European Hematology Association 2022 
Congress, investigators found the therapy 
had an acceptable safety profi le and an ORR 
of 57.9% in heavily pretreated patients.15

Another drug, fenebrutinib, was the sub-
ject of a recently completed phase 1 study 
(NCT01991184).16 Twenty-four patients were 
enrolled in this study and 8 patients had 
an ORR. Best responses included 3 patients 
with partial response with lymphocytosis, 
4 with a partial response, and 1 with a com-
plete response (TABLE16).

Meanwhile, Sunesis Pharmaceuticals, Inc, 
terminated a phase 1b trial of vecabrutinib, 

yet another noncovalent BTK inhibitor. In 
that case, investigators found the drug was 
well tolerated but did not appear to have suf-
fi cient evidence of antitumor activity.17

For Lamanna, the big picture is that these 
third-generation BTK inhibitors have the 
potential to further expand the treatment 
landscape, thereby increasing the range of 
therapeutic strategies for patients and their 
physicians. “The point is we’ll have [more 
drugs] in our armamentarium,” she said. “Of 
course, our goal would be to cure CLL, but if 
we can’t cure CLL, you’re always thinking, 
‘How do I keep these patients going? How 
do I go from one drug to another drug and 
really make it a chronic disease?’” 

Combining Targeted Therapies
The new CLL therapies have also created 
the opportunity for new fi xed-duration 
combination regimens, including those 
studied in the GLOW and CAPTIVATE trials. 
In December 2021, results from the phase 
3 GLOW trial (NCT03462719) showed that 
combining ibrutinib with venetoclax led to 
fewer fi rst-year relapses in treatment-naïve 
patients who were elderly or unfi t, compared 
with chlorambucil (Leukeran) plus obinutu-
zumab. At 30 months, patients in the ibru-
tinib plus venetoclax cohort had a PFS rate 
of 80.5% compared with 35.8% for patients 
receiving chlorambucil plus obinutuzumab. 
The trial did not include patients with 17p 
deletions or known TP53 mutations.18

Findings from the CAPTIVATE trial 
(NCT02910583) of ibrutinib plus veneto-
clax have also been promising.19 This trial 
produced an ORR of 96% in treatment-naïve 
patients who were 70 years or younger at a 
3-year follow-up. That study was notable in 
part because the response data were con-
sistent, even for patients who were high-
risk and including those with 17p deletions, 
TP53 mutations, unmutated IGHV, and/or 
complex karyotypes. 

Beyond evaluating the effi cacy of the 
treatment combination, this study is also 
important because it could help investiga-
tors better understand the role minimal 
residual disease (MRD) can play in tracking 
patient responses to therapy. Lamanna noted 
that CAPTIVATE is designed so that after a 

prerandomization phase, patients who are 
MRD positive will continue treatment with 
ibrutinib either alone or combined with 
venetoclax. Those who have confi rmed unde-
tectable MRD will continue with ibrutinib or 
be switched to placebo. The results could 
help oncologists better understand whether 
and how MRD can be used to guide therapy. 

“Patients and specialists want to use MRD 
to guide exposure,” Mato said. “There has 
not been a lot of use of MRD, but I think peo-
ple are ready to go in that direction. I really 
do.” He also added that, so far, no CLL thera-
pies have been approved based on trials with 
an MRD end point; however, an MRD assay 
has been approved.

Another combination therapy, veneto-
clax plus rituximab, was the subject of the 
MURANO trial (NCT02005471), which found 
superior OS and PFS at 5 years compared 
with bendamustine (Treanda) plus ritux-
imab. The estimated 5-year OS was 82.1% 
for the venetoclax regimen vs 62.2% for the 
bendamustine regimen.20

In addition, a phase 1 trial (NCT03328273) 
evaluating the second-generation BTK 
inhibitor acalabrutinib plus the ataxia 
telangiectasia and RAD3-related inhibitor 
ceralasertib (also known as AZD6738) is 
currently ongoing.21

Retreatment Options
Investigators are also examining how best 
to sequence therapies and what strategy to 
take when a patient experiences relapse or 
needs to discontinue a medication. Lamanna 
said patients who start with a BTK inhibitor 
can be easily retreated with venetoclax and 
rituximab or venetoclax plus a monoclonal 
antibody. “There’s no doubt that we have 
very good data that [show] the veneto-
clax-based regimens can salvage patients 
who either have intolerance to a BTK [inhib-
itor] or who have progressed,” she said. In 
such cases, patients can take fi xed-duration 
venetoclax-based regimens, and if all goes 
well, they may be able to completely go off 
therapy for months or even years.

A 2020 study showed that, in cases where 
patients discontinued venetoclax, BTK 
inhibitors were the most effective choice 
for their next therapy, provided the patient 
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“Of course, our goal would be to cure CLL, but if we can’t 
cure CLL, you’re always thinking, ‘How do I keep 

these patients going? How do I go from one drug to another drug 
and really make it a chronic disease?’ ” 

–Nicole Lamanna, MD

was either BTK inhibitor naïve or had pre-
viously responded to a BTK inhibitor.22

Yet another study found that patients with 
venetoclax-based regimens can benefi t from 
retreatment with venetoclax following remis-
sion, particularly if they achieved a complete 
response from their initial therapy.23

Lamanna said the optimal treatment 
remains to be determined for patients who 
receive a doublet or triplet combination and 
eventually relapse. “Hopefully some of these 
studies will help tell us,” she said. The trials 
could also answer questions about whether 
fi xed-duration therapies are appropriate 
for all patients, including patients who are 
high-risk, according to Lamanna.

The Role of CAR T-Cell Therapy
Another potential option for patients is 
cellular therapies, such as lisocabtagene 
maraleucel (Breyanzi), which was approved 
in 2021 in combination with ibrutinib to 
treat relapsed or refractory large B-cell 
lymphoma. Lisocabtagene-maraleucel is an 
autologous, CD19-directed chimeric antigen 
receptor (CAR) T-cell therapy.24

Lamanna noted that the idea of using CAR 
T cells to treat CLL has been around for more 
than a decade, but the AEs associated with the 
therapy required a signifi cant learning curve. 
However, she noted that signifi cant progress 
has been made in terms of curbing AEs. 
“That’s the good news,” she said. The bad news 
is that CAR T has yet to achieve wide adoption 
within the CLL oncology community because 
of the steady stream of other therapies that 
have become available, Lamanna explained. 

“It’s still being relegated a little bit to 
specialty places [that] could do CAR T,” 
Lamanna said. She believes CAR T-cell 

therapy will eventually be approved for 
CLL, but in a crowded fi eld of therapies, she 
does not expect it to become a prominent 
component of CLL care.

Mato said he believes cellular therapies 
will have a role in the future of CLL therapy. 
“It’s a question about what line [of thera-
py],” he said. “Current patients are referred 
after they’re out of options. Sometimes that 
probably limits the success of the cellular 
therapy, because not only do you need to be 
able to harvest T cells, but you [also] need 
to have functional T cells.” Mato also said 
it will be important to have studies that 
examine the ideal candidates and sequence 
to offer CAR T-cell therapy. 

Many Questions Remain
The need for more research is a major theme 
in Mato’s assessment of the current CLL 
treatment picture. Although he is excited 
about the new therapies, he also thinks 
drug developers need to do a better job of 
carrying out relevant trials that will help 
oncologists better understand which of the 
new therapies work best in which situations. 
“The limitations are that they’re never com-
pared [with] one another,” he said. 

Most of the studies still compare the newer 
therapies with older, less-relevant regimens. 
Mato said a more helpful approach would be 
to test these new targeted therapies against 
other targeted therapies. “What we really 
need to move the fi eld forward are head-
to-head comparisons of relevant classes of 
drugs, and we need studies that allow us to 
understand sequencing,” he said.

Part of the reason such studies are rare 
is that drug developers are reticent to do 
competitions among “winners,” because the 

results might mean their product goes from 
being a go-to therapy to being a therapy that 
is less sought after, Mato explained. Thus, it 
is hard to fi nd industry support for the kinds 
of large-scale, head-to-head studies that are 
necessary. “If you’re not going to have that 
support, then the ability to fund a meaning-
ful randomized clinical trial is really hard to 
come up with,” he said.

On a smaller scale, Lamanna said there 
is also a need for clinicians to expand the 
knowledge of these new therapies by being 
strategic about how they use them. She cau-
tioned that clinicians should not be too quick 
to change from one therapy to the next when 
patients experience AEs. Although patient 
status and toxicities may warrant a change in 
therapy, she said not every AE requires stop-
ping the drug. “Sometimes a little diarrhea 
[or] nausea—you can work through them,” she 
said, noting that careful patient counseling 
ahead of time and thoughtful management of 
AEs during treatment can allow patients to 
continue on a therapy in many cases. 

Doctors and patients who can stick with 
a regimen despite relatively minor AEs will 
ultimately have more options later in the 
treatment journey, which could then lead to 
better long-term outcomes. “It takes more 
time and effort, but it’s worth it, because 
these drugs are going to be the mainstay 
of our treatment for CLL for quite some 
time,” she said.  TT 
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ZYNLONTATM (loncastuximab tesirine-lpyl) for injection, for intravenous use
The following is a Brief Summary; refer to full Prescribing Information for complete product information.

Table 1: Adverse Reactions (≥10%) in Patients with Relapsed 
or Refractory DLBCL who received ZYNLONTA in LOTIS-2

Adverse Reaction
ZYNLONTA 
(N=145)

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

Fatigueb 38 1a

Edemac 28 3a

Skin and Subcutaneous Tissue Disorders

Rashd 30 2a

Pruritus 12 0

Photosensitivity reaction 10 2a

Gastrointestinal Disorders

Nausea 23 0

Diarrhea 17 2a

Abdominal paine 14 3

Vomiting 13 0

Constipation 12 0

Musculoskeletal and Connective Tissue Disorders

Musculoskeletal painf 23 1a

Metabolism and Nutrition Disorders

Decreased appetite 15 0

Respiratory Disorders

Dyspneag 13 1a

Pleural effusion 10 2a

Infection

Upper respiratory tract infectionh 10 <1a

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

Laboratory 
Abnormality

ZYNLONTAa

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

Neutrophils decreased 52 30

Hemoglobin decreased 51 10b

Chemistry
GGT increased 57 21

Glucose increased 48 8

AST increased 41 <1b

Albumin decreased 37 <1b

ALT increased 34 3

TM
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Subgroup Analysis
Further, the investigators conducted a subgroup 
analysis in patients with PD-L1–positive stage II/
IIIA disease. “We performed the subgroup analy-
sis of OS…there is a trend toward an improvement 
in [OS] for those patients receiving atezolizumab,” 
according to lead author Enriqueta Felip, MD, 
PhD, head of the Lung Cancer Unit, Department of 
Oncology, Vall d’Hebron University Hospital, Bar-
celona, Spain. “We can see that for those patients 
with squamous cell carcinoma, the [HR] for OS 
was 0.85; for those patients with nonsquamous 
cell, it was 0.61; for those patients with pathologi-
cal stage IIA [disease], the HR was 0.75; for [those 
with] stage IIB [disease, the HR was] 0.64; and 
[for] stage IIIA [disease], it was 0.70.”

The study included patients with stage IB to 
IIIA tumors that were 4 cm or greater who had an 
ECOG performance status of 0 or 1. Patients also 
needed to have undergone a lobectomy and have 
tumor tissue available for PD-L1 analysis.

Patients (n = 1280) initially received treatment 
with cisplatin and pemetrexed, gemcitabine, 
docetaxel, or vinorelbine for 1 to 4 cycles of treat-
ment and were then randomized 1:1 (n = 1005) to 
either the experimental or control group. Patients 
in the experimental group were then treated with 
1200 mg of atezolizumab every 21 days for 16 cycles 
or 1 year, and the placebo group received best 

supportive care. Patients were stratifi ed based on 
sex, stage of disease, histology, and PD-L1 status.

The primary end point was investigator-as-
sessed disease-free survival (DFS) tested hier-
archically, with secondary end points including 
OS in the ITT population, DFS in the PD-L1 pop-
ulation, and 3-year and 5-year DFS. OS biomarker 
analyses were also performed as part of an exper-
imental end point.

Interim Analysis
A previous readout from an interim analysis indi-
cated that at a median follow up of 32.0 months,2

the OS data were not mature, with investigators 
citing an event-to-patient ratio of 19% in the ITT 
population and 18% in the best supportive care arm. 

The HRs were 0.77 (95% CI, 0.51-1.17) in those 
with PD-L1 expression of 1% or more, 0.99 (95% 
CI, 0.73-1.33) in all randomized patients, and 1.07 
(95% CI, 0.80-1.42) in the ITT population. 

Moreover, HRs for DFS were 0.66 (95% CI, 0.50-
0.88; P = .0039) for the PD-L1 expression of 1% or 
more population, 0.79 (95% CI, 0.64-0.96; P = .0205) 
in the overall randomized population, and 0.81 
(95% CI, 0.67-0.99; P = .0395) in the ITT population.

Additional Findings
Additional fi ndings from the study indicated that the 
OS rates at 36 months and 60 months among those 
with a PD-L1 expression of 50% or more who were 
treated with atezolizumab were 89.1% and 84.8%, 
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respectively, vs 77.5% and 67.5% in the best sup-
portive care arm. Median OS was not reached 
in either arm (HR, 0.42; 95% CI, 0.23-0.78).

Any-grade adverse events (AEs) were 
reported in 92.5% of patients in the atezoli-
zumab arm and 70.9% in the best supportive 
care arm, of which 67.9% and 0.0%, respective-
ly, were treatment related. Moreover, 22.0% 
and 11.5% of AEs in either arm were grade 
3/4, 10.7% and 0.0% of which were treatment 
related. Investigators also reported that 7.5% 
of patients in the atezolizumab arm and 0.0% 
of those in the best supportive care arm expe-
rienced serious treatment-related AEs, and 
1.8% and 0.6% had grade 5 AEs, respectively. 
Additionally, 28.7% and 18.2% of patients in 
the atezolizumab arm required a dose inter-
ruption or treatment withdrawal due to AEs 
vs no patients in the control group.

Felip noted that the trial will continue to 
the fi nal DFS and OS analysis. TT
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Insurance Coverage Aff ects 
Biomarker Testing 
in Lung Cancer

Cary Gross, MD, Yale Cancer Center, 
discusses fi ndings that showed an association 
between Medicaid insurance, rates of 
biomarker testing, and patient outcomes in 
advanced non–small cell lung cancer. 
View more at targetedonc.com/
link/1899

Bob T. Li, MD, PhD, MPH
Physician Ambassador to China 
   and Asia-Pacific
Bobst International Center
Codirector
Thoracic Liquid Biopsy Program
Chief Scientific Officer
MSK Direct
Memorial Sloan Kettering Cancer Center
New York, NY

SOTORASIB (LUMAKRAS) PLUS either pem-
brolizumab (Keytruda) or atezolizumab (Tecentriq) 
revealed promising effi cacy and relatively low rates 

of hepatotoxicity with a lead-in dosing strategy in patients 
with KRAS G12C–mutated non–small cell lung cancer 
(NSCLC), according to effi cacy and safety data presented 
at the International Association for the Study of Lung 
Cancer’s 2022 World Conference on Lung Cancer.1

Across all treated patients (N = 58), the objective 
response rate (ORR) was 29% (95% CI, 18%-43%), com-
prising 2 complete responses and 15 partial responses, 
and the disease control rate was 83% (95% CI, 71%-91%). 
The median duration of response was 17.9 months (95% 
CI, 5.6-not evaluable). Of note, responses were similar 
in immunotherapy-pretreated and immunothera-
py-naïve patients. Overall survival with any sotorasib/
PD-1 inhibitor combination was 15.7 months (95% CI, 
9.8-17.8). Due to the durable effi cacy and safety of low-
dose sotorasib as lead-in therapy followed by concurrent 
use with pembrolizumab, this regimen will be studied 
further as frontline treatment in patients with KRAS
G12C–mutated NSCLC.

“Historically, combining targeted therapy with 
anti–PD-1/PD-L1 immunotherapy has shown a higher 
incidence or intensity of adverse events,” said lead inves-
tigator Bob T. Li, MD, PhD, MPH, during a presentation 
of the data. “The CodeBreaK 100/101 study design looked 

Sotorasib Plus 
Pembrolizumab Proves 
Promising for KRAS
G12C–Mutated NSCLC
b y  A u d r e y  S t e r n b e r g
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at multiple doses of sotorasib as well as con-
current administration of the combination vs 
a lead-in regimen,” said Li, physician ambas-
sador to China and Asia-Pacifi c, Bobst Inter-
national Center; codirector, Thoracic Liquid 
Biopsy Program; and chief scientifi c offi cer, 
MSK Direct, at Memorial Sloan Kettering 
Cancer Center, New York, New York.

Sotorasib was granted accelerated approv-
al by the FDA as monotherapy for patients 
with previously treated KRAS G12C–mutated 
NSCLC as determined by an FDA-approved 
test based on results from the phase 1/2 
CodeBreaK 100 trial (NCT03600883).2 Pre-
clinical evidence has suggested that PD-1 
inhibition may complement sotorasib to 
enhance CD8-positive T-cell infi ltration and 
inhibit tumor growth.3

In the current analysis, patients from the 
phase 1/2 CodeBreaK 100 and CodeBreaK 101 
(NCT04185883) trials who were administered 
sotorasib plus either atezolizumab or pembroli-
zumab were examined for effi cacy and safety. 
The primary end point was safety with second-
ary outcomes of ORR, duration of response, 
disease control rate, and pharmacokinetics.

All participants were randomized to an oral 
daily dose of sotorasib ranging from 120 to 
960 mg. Half the patients were fi rst treated 
with a 21-day or 42-day lead-in of sotorasib 
followed by treatment in combination with 
atezolizumab at 1200 mg (n = 10) or pembroli-
zumab at 200 mg (n = 19) every 3 weeks; the 
other half were treated with combination ther-
apy of atezolizumab/sotorasib (n = 10) or pem-
brolizumab/sotorasib (n = 19) from the outset.

Median patient age was 66 years (range, 
29-86), most had a history of smoking (93%), 
and median number of prior therapies was 
1 (range, 0-7). There were 12 patients (21%) 
who were receiving the combination as 
frontline therapy and 39 (67%) who had 
been previously treated with an anti–PD-1/
PD-L1 agent. Most patients had an ECOG 
performance score of 1 (81%), 31% had brain 

metastases, and 26% had liver metastases. 
PD-L1 expression was under 1% in 10 patients 
(17%), between 1% and 49% in 16 (28%), and 
50% or above in 21 (36%); the PD-L1 expres-
sion status was unknown for 11 patients.

For patients who received concurrent 
pembrolizumab, sotorasib resulted in a high 
rate of hepatotoxic events, most of which 
were from liver enzyme elevation. Grade 3 
hepatotoxicity across dose levels occurred 
at a rate of 80% in the 120-mg group (n = 5), 
75% in the 360-mg group (n = 8), 100% in the 
720-mg group (n = 2), and 75% in the 960-mg 
group (n = 4). Lower starting doses of sotora-
sib trended toward fewer events of enzyme 
elevation, leading to experimentation with 
the sotorasib lead-in dosing strategies.

For patients receiving pembrolizumab and 
a safety lead-in of sotorasib, grade 3 or greater 
treatment-related AEs (TRAEs) occurred in 
100% of those in the 120-mg group (n = 3), 
20% in the 240-mg group (n = 5), and 55% on 
the 360-mg group (n = 11). The rate of grade 3 
hepatotoxicity in each respective group was 
67%, 20%, and 45%. Overall safety data from 
both the lead-in and concurrent administra-
tion groups suggested a lower starting dose 
of sotorasib and lead-in administration is 
preferable for tolerability.

Looking at all treatment arms, lead-in 
treatment strategies resulted in fewer over-
all and grade 3/4 TRAEs, discontinuations, 
and hepatotoxicity vs concurrent therapy. 
Notably, pretreatment with immunotherapy 
did not appear to infl uence the rate of treat-
ment-related hepatotoxicity.

For patients treated with atezolizumab/
sotorasib, grade 3/4 TRAEs occurred at rates 
of 30% and 0% in those treated with lead-in 
therapy vs 50% and 10%, respectively, with 
the combination. Treatment discontinuation 
of either atezolizumab or sotorasib due to 
TRAEs occurred in 10% of those treated with 
lead-in therapy vs 50% on a concurrent regi-
men. Median treated duration was longer in 

the lead-in group at 6.5 months (range, 1-18) 
vs 4.4 months (range, 1-14) with concurrent 
therapy, whereas the median duration of 
combination therapy specifi cally was shorter 
at 1.5 months (range, 0-18) vs 2.5 months 
(range, 1-14), respectively (TABLE1). 

For the patients treated with pembrolizum-
ab/sotorasib, grade 3/4 AEs occurred at rates 
of 53% and 0% in those treated with lead-in 
therapy vs 74% and 5%, respectively, with 
the combination. Treatment discontinuation 
of either atezolizumab or sotorasib due to 
TRAEs occurred in 32% of those treated with 
lead-in therapy vs 53% on a concurrent regi-
men. Median treatment duration was longer 
in the lead-in group at 2.8 months (range, 
1-15) vs 4.9 months (range, 2-30) with concur-
rent therapy, whereas the median duration of 
combination therapy specifi cally was shorter 
at 0.7 months (range, 1-15) vs 2.3 months 
(range, 1-9), respectively. Median onset of 
hepatoxicity was shorter with the lead-in 
regimen at 73 days (range, 45-127) vs 51 days 
(range, 29-190) with concurrent treatment.

“Sotorasib in combination with atezoli-
zumab or pembrolizumab led to a higher 
incidence of grade 3/4 TRAEs than observed 
with monotherapy,” said Li. “These effects 
could be mitigated by lower doses of sotora-
sib, which led to less hepatotoxicity.” TT
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TA B L E . S A F E T Y  S U M M A RY:  L E A D - I N  V E R S U S  C O N C U R R E N T  I N  T H E  C O D E B R E A K  1 0 0 / 1 0 1  T R I A L  ( N C T 0 4 1 8 5 8 8 3 ) 1

SOTORASIB + 
ATEZOLIZUMAB LEAD-IN 

(N = 10)

SOTORASIB + 
ATEZOLIZUMAB 

CONCURRENT (N = 10)

SOTORASIB + 
PEMBROLIZUMAB 
LEAD-IN (N = 19)

SOTORASIB + 
PEMBROLIZUMAB 

CONCURRENT (N = 19)

TRAE, any grade, n (%) 10 (100) 9 (90) 15 (79) 17 (89)

   Grade 3, n (%) 3 (30) 5 (50) 10 (53) 14 (74)

   Grade 4, n (%) 0 1 (10) 0 1 (5)

TRAE leading to sotorasib and/or discontinuation, n (%) 1 (10) 5 (50) 6 (32) 10 (53)

Median duration of sotorasib, months (minimum, maximum) 6.5 (1, 1.8) 4.4 (1, 14) 2.8 (1, 15) 4.9 (2, 30)

Median duration of combination, months (minimum, maximum) 1.5 (0, 18) 2.5 (1, 14) 0.7 (1, 15) 2.3 (1, 9)

Hepatotoxicity grade ≥ 3, median onset, days (range) 50 (28, 93) 67 (36, 147) 73 (45, 127) 51 (29, 190)

TRAE, treatment-related adverse events
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PEMBROLIZUMAB (KEYTRUDA) IN 
combination with etoposide continues 
to demonstrate positive survival out-

comes compared with placebo and etoposide 
alone in patients with previously untreated 
extensive stage-small cell lung cancer 
(ES-SCLC), according to long-term follow-up 
data from the phase 3 KEYNOTE-604 trial 
(NCT03066778) presented at the 2022 World 
Conference on Lung Cancer.1

The 36-month overall survival (OS) rate 
in the pembrolizumab arm was 15.5% com-
pared with 5.9% (HR, 0.76; 95% CI, 0.63-0.93) 
in the placebo arm, reducing the risk for 
death by 24%. Moreover, median OS was 
10.8 months (95% CI, 9.2-12.9) with pembroli-
zumab, compared with 9.7 months (95% CI, 
8.6-10.7) with placebo.

Additionally, the 36-month progres-
sion-free survival (PFS) rate was 6.9% in the 
pembrolizumab arm vs 0.5% in the placebo 
arm (HR, 0.70; 95% CI, 0.57-0.85). The medi-
an PFS was 4.8 months (95% CI, 4.3-5.4) with 
pembrolizumab, compared with 4.3 months 
(95% CI, 4.2-4.5) with placebo.

“[With 3.5] years of follow-up now, the 
patients who are on pembrolizumab continue 
to show clinically meaningful improvements, 
in particular PFS as well as OS,” Charles M. 
Rudin, MD, PhD, chief of thoracic oncology 
service, codirector of Druckenmiller Cen-
ter for Lung Cancer Research and Sylvia 
Hassenfeld Chair in Lung Cancer Research 
at Memorial Sloan Kettering Cancer Cen-
ter in New York, New York, said during a 

presentation on the fi ndings. “There’s 
[approximately] a tripling of the 3-year OS 
rate [and approximately] a 20-fold improve-
ment in 2-year PFS. Those patients who have 
completed [the] full 2 years of pembrolizumab 
and have durable responses—the majority 
remain alive now with about 4 years of 
follow-up after randomization. We need to 
continue to explore the benefi ts of immuno-
therapy in this patient population and see if 
we can build the tail of the curve to raise it 
up to 5 or more [years of survival].”

The study included patients with stage IV 
SCLC who had not previously been treated 
with a systemic therapy and had an ECOG 
performance status of 0 or 1. Patients also 
needed to have a sample available for bio-
marker analysis. Those who enrolled could 
not have unstable brain metastases and were 

required to have adequate organ function 
and a life expectancy of 3 months or more. 
Stratifi cation factors included type of cis-
platin agent, ECOG performance status, and 
lactate dehydrogenase level.

A total of 453 patients were randomly 
assigned 1:1 to receive pembrolizumab at 
200 mg on day 1, plus 100 mg/m2 of etoposide 
on days 1 to 3, and carboplatin or 75 mg/m2 of 
cisplatin every 3 weeks for 4 cycles (n = 228); 
or the chemotherapy backbone plus placebo 
(n = 225). Those in the placebo arm went on to 
receive maintenance pembrolizumab on day 
1 every 3 weeks for up to 31 cycles.

The dual primary end points were progres-
sion-free survival (PFS) and OS, with key sec-
ondary end points including overall response 
rate, duration of response (DOR), and safety.

In the experimental arm, 18 patients 
completed 35 cycles of treatment with 
pembrolizumab and 122 went on to receive 
a subsequent therapy. Fifteen patients 
received treatment with a subsequent 
immune checkpoint inhibitor. In the placebo 
group, 2 patients completed treatment and 
220 discontinued due to progressive dis-
ease (n = 196), adverse events (AEs; n = 13), 
consent withdrawal (n = 7), physician deci-
sion (n = 3), or protocol violation (n = 1). The 
median time from randomization to cutoff 
was 43.3 months.

The median age in the pembrolizumab 
group was 64.0 years vs 65.0 years in the 
placebo group, and the majority of patients 
in both arms were men. Most patients in 

IASLC WORLD CONFERENCE ON LUNG CANCER

“We need to continue to 
explore the benefi ts 
of immunotherapy in 
this patient population and 
see if we can build 
the tail of the curve 
to raise it up to 5 or 
more [years of survival].” 

— C H A R L E S  M .  R U D I N ,  M D ,  P H D

Pembrolizumab Plus Etoposide 
Demonstrates Survival Bene� t 
in Untreated ES-SCLC
B y  H a y l e y  V i r g i l
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both the pembrolizumab and placebo cohorts 
had an ECOG performance status of 1 (73.7% 
vs 75.1%, respectively) and were current or 
former smokers (96.5% vs 96.4%). Addition-
ally, 70.6% and 69.3% of patients in both 
respective cohorts had received treatment 
with carboplatin.

The overall response rate in the pembroli-
zumab arm was 70.6% (95% CI, 64.2%-76.4%) 
vs 61.8% (95% CI, 55.1%-68.2%) in the placebo 
cohort. Among those in the experimental 
arm, 2.2% experienced a complete response 
(CR), 68.4% achieved a partial response (PR), 
17.5% had stable disease, and 3.5% had pro-
gressive disease. Additionally, the DOR rates 
at 12, 24, 36, and 42 months or more were 
20.7%, 14.6%, 11.5%, and 10.1%, respectively. 
In the placebo arm, the CR rate was 0.9%, the 
PR rate was 60.9%, the stable disease rate 
was 24.9%, and the progressive disease rate 
was 5.3%. The DOR rates at 12, 24, 36, and 
42 months or more were 3.3%, 0.8%, 0.8%, 
and 0.8%, respectively.

All patients in the pembrolizumab arm 
experienced any-grade AEs and 78.9% expe-
rienced grade 3 to 5 AEs. Additionally, 15.7% 
of patients had AEs that led to discontinua-
tion of any treatment, 4.0% had AEs that led 
to discontinuation of all treatment, and 6.3% 
had AEs that led to death. Immune-mediated 
AEs occurred in 27.4% of patients within this 
group, 8.1% of which were grade 3 to 5. Addi-
tionally, 0.4% of patients in this cohort had 
grade 3/4 infusion reactions.

In the placebo cohort, 99.6% of patients 
experienced any-grade AEs and 77.1% expe-
rienced grade 3 to 5 AEs. In this population, 
6.3% of patients had AEs that led to discon-
tinuation of any treatment, 3.6% had AEs 
that led to discontinuation of all treatments, 
and 5.4% had AEs that led to death. Immune-
mediated AEs were reported in 12.1% of 
patients, 1.3% of which were grade 3 to 5.

Previous fi ndings from the study indicated 
that the 12- and 24-month OS rates for 
patients in the pembrolizumab arm were 
45.1% and 23.0%, respectively, compared 
with 39.6% and 12.7% in the placebo arm. 
The PFS rate at 12 months and 24 months 
in the pembrolizumab arm was 17.1% and 
11.1%, respectively, vs 5.0% and 0.5% in the 
placebo arm. TT

R E F E R E N C E

1. Rudin CM, Kim HR, Navarro A, et al. First-line pembrolizumab or 

placebo combined with etoposide and platinum for ES-SCLC: KEY-

NOTE-604 long-term follow-up results. Presented at the 2022 World 

Conference on Lung Cancer; August 6-9, 2022; Vienna, Austria. Ab-

stract 1849. Accessed August 8, 2022. https://bit.ly/3AorzLY
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THE COMBINATION OF pembrolizu-
mab (Keytruda) and lenvatinib (Lenvi-
ma) demonstrated promising clinical 

activity with no unexpected toxicities in 
patients with malignant pleural mesotheli-
oma (MPM), according to results from the 
PEMMELA study (NCT04287829) presented 
at the International Association for the Study 
of Lung Cancer 2022 World Conference.1

Preliminary results indicated the objec-
tive response rate (ORR) was 58% and 76% of 
patients required dose reductions, accord-
ing to investigators.

“This study met its primary end point 
in patients with recurrent MPM who pro-
gressed after chemotherapy, with remark-
able but no unexpected toxicity,” said 
Li-Anne Douma, a PhD candidate at The 
Netherlands Cancer Institute in Amsterdam, 
who presented the results.

Unmet Needs
In patients with MPM, there is a large unmet 
need for effective second-line treatment 
options. The PD-1 receptor blocker, pembroli-
zumab, has shown a response rate up to 20% 
as monotherapy whereas lenvatinib, a mul-
tiple tyrosine kinase inhibitor with mostly 

vascular endothelial growth factor receptor 
blocking properties, has synergistic interac-
tions with PD-1 blocking in other tumors.

Because of this, investigators sought to 
evaluate the clinical activity and toxicity of 
the 2 agents in combination as treatment for 
patients with recurrent MPM in the phase 2, 
single-arm, open-label study.

Dosing and Enrollment
Thirty-eight eligible patients received intra-
venous (IV) pembrolizumab at a dose of 
200 mg once every 3 weeks plus lenvatinib 
at 20 mg orally once a day in patients with 
MPM who progressed after chemotherapy.

Enrollment was open to patients 18 years 
or older with histologically proven MPM. 
Patients had an ECOG performance status 
of 0-1 and measurable disease according to 
the modifi ed RECIST version 1.1, and had 
received prior chemotherapy. Those enrolled 
remained on treatment for up to 2 years, until 
unacceptable toxicity, or disease progression 
evaluated by CT scan every 6 weeks.

ORR was defi ned as the proportion of 
patients with complete response (CR) or 
partial response (PR), with secondary end 

Pembrolizumab/Lenvatinib 
Combo Shows Positive 
Clinical Activity in Recurrent 
Pleural Mesothelioma
B y  J o r d y n  S a v a
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*It is unclear if tafasitamab or loncastuximab tesirine or if any other CD-19 directed therapy would have a negative impact 
on the e�  cacy of subsequent anti-CD19 CAR T-cell therapy.
NCCN makes no warranties of any kind whatsoever regarding their content, use, or application and disclaims any 
responsibility for their application or use in any way.
DLBCL=di� use large B-cell lymphoma; NCCN=National Comprehensive Cancer Network.

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

NCCN
GUIDELINES

IMPORTANT SAFETY INFORMATION
Contraindications
None.

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

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

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

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

for injection, for intravenous use

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

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

L-MIND study design1

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

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

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

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

HIGH ORR REACHED, with a majority 
of responders achieving CR1

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

ORR (3-year analysis)3

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

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

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

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

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

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

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

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

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

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

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

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

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

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

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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1 prior therapy
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63% ORR
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44% ORR§

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

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

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

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

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

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

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

L-MIND study design1

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

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

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

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

HIGH ORR REACHED, with a majority 
of responders achieving CR1

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

ORR (3-year analysis)3

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

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

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

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

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

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

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

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

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

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

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

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

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

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

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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Response rates in 2L and 3L+ (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†||
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63% ORR
(n=22; 95% 
CI: 45%, 79%)

44% ORR§

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

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

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

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

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

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

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

IN SECOND LINE1 
SECURE RESPONSE   

S:2 0"
S:12.75"

T:2 1"
T:13.75"

B:2 1.75"
B:14"

F :10.5"

F S:9.62 5"

F :10.5"

F S:9.62 5"

11698824_US HCP_CORE_Journal_Ad_RC-US-TAF-01441_KING_Size_M2.indd   2 3/31/22   11:00 AM



11698824 2022 MONJUVI US HCP CORE Journal Ad (RC-US-TAF-01441) KING M2
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

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

3-31-2022 11:00 AM
MORPHOSYS
MORPHOSYS TAFASITAMAB
RC-US-TAF-01441
11808936
PDFx1A
10.5 (w) x 13.75 (h) - Inches
None
SPREAD PAGE:.375 on each side for central 
gutter.
4C process

Frank Milazzo / Heather Benally
Beth Russo
Jennifer Valentine
lp / dy
Helen Serafin
studio

Job info

Team

Special Instructions

Proxima Nova (Regular, Bold, Light), Proxima 
Nova Condensed (Bold Italic), Politica (Bold 
Cd)

Fonts Images

Inks

PREPARED BY

Additional Information

Additional Comments for Sizing

BILL TO 11696288

please be sure to rename to "MONJUVI RC US TAF 
01441 COMPOSITE KING Size" prior to release

None Cyan,  Magenta,  Yellow,  Black

MORP_A078159_4C.tif (CMYK; 300 ppi; 100%; 
121.2MB), MONJUVI_Extended_CMYK.ai 
(33.98%; 3.0MB), MorphoSys_Incyte_Lock-
up_CMYK.ai (61.66%; 155KB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

11" w x 14" h  11" w x 14" h
10.5" w x 13.75" h  10.5" w x 13.75" h
9.5" w x 12.75" h  9.5" w x 12.75" h 

Path: PrePress:MorphoSys: MORPHOSYS_TAFASITAMA:11698824:11698824_US HCP_CORE_Journal_Ad_RC-US-TAF-01441_KING_Size_M2.indd

PDFX1A _

for injection, for intravenous use

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
© 2022              February 2022              RC-US-TAF-01441
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corporation. 
MorphoSys is a registered trademark of MorphoSys AG.
Incyte and the Incyte logo are registered trademarks of Incyte Corporation.
All other trademarks are the property of their respective owner(s).

Please see the Brief Summary of Prescribing Information on the following pages.
REFERENCES: 1. MONJUVI Prescribing Information. Boston, MA: MorphoSys. 6/2021. 2. Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for B-Cell Lymphomas V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. 
Accessed September 22, 2021. To view the most recent and complete version of the guideline, go online to NCCN.org. 3. Data on fi le. 3-year follow-up 
analysis. MorphoSys. Boston, MA. 4. Data on fi le. CSR. MorphoSys. Boston, MA.

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

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

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

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

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

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

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

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

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

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

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

REACH FOR MONJUVI
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for injection, for intravenous use

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
© 2022              February 2022              RC-US-TAF-01441
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corporation. 
MorphoSys is a registered trademark of MorphoSys AG.
Incyte and the Incyte logo are registered trademarks of Incyte Corporation.
All other trademarks are the property of their respective owner(s).

Please see the Brief Summary of Prescribing Information on the following pages.
REFERENCES: 1. MONJUVI Prescribing Information. Boston, MA: MorphoSys. 6/2021. 2. Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for B-Cell Lymphomas V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. 
Accessed September 22, 2021. To view the most recent and complete version of the guideline, go online to NCCN.org. 3. Data on fi le. 3-year follow-up 
analysis. MorphoSys. Boston, MA. 4. Data on fi le. CSR. MorphoSys. Boston, MA.

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

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

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

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

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

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

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

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

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

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

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

REACH FOR MONJUVI
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MONJUVI® (tafasitamab-cxix) 
Initial U.S. Approval: 2020

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

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

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

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

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

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

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

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

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

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

• Infections: sepsis (4.9%)

• Investigations: weight decreased (4.9%)

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

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

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

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

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

MONJUVI
(N=81)

Adverse Reaction
All Grades

(%)
Grade 3 or 4

(%)

Blood and lymphatic system disorders

Neutropenia 51 49

Anemia 36 7

Thrombocytopenia 31 17

Febrile neutropenia 12 12

General disorders and administration site conditions

Fatigue* 38 3.7

Pyrexia 24 1.2

Peripheral edema 24 0

Gastrointestinal disorders

Diarrhea 36 1.2

Constipation 17 0

Abdominal pain^ 15 1.2

Nausea 15 0

Vomiting 15 0

Respiratory, thoracic and mediastinal disorders

Cough 26 1.2

Dyspnea 12 1.2

Infections

Respiratory tract infection+ 24 4.9

Urinary tract infection† 17 4.9

Bronchitis 16 1.2

Metabolism and nutrition disorders

Decreased appetite 22 0

Hypokalemia 19 6

Musculoskeletal and connective tissue disorders

Back pain 19 2.5

Muscle spasms 15 0

Skin and subcutaneous tissue disorders

Rash‡ 15 2.5

Pruritus 10 1.2

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

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

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

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when 
administered to a pregnant woman. There are no available data on MONJUVI use in 
pregnant women to evaluate for a drug-associated risk. Animal reproductive toxicity 
studies have not been conducted with tafasitamab-cxix.
In the U.S. general population, the estimated background risk of major birth defects 
and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%, 
respectively.
MONJUVI is administered in combination with lenalidomide for up to 12 cycles. 
Lenalidomide can cause embryo-fetal harm and is contraindicated for use in 
pregnancy. Refer to the lenalidomide prescribing information for additional information. 
Lenalidomide is only available through a REMS program.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G (IgG) monoclonal antibodies are transferred across the placenta. 
Based on its mechanism of action, MONJUVI may cause depletion of fetal CD19 
positive immune cells. Defer administering live vaccines to neonates and infants 
exposed to tafasitamab-cxix in utero until a hematology evaluation is completed.
Data
Animal Data 
Animal reproductive studies have not been conducted with tafasitamab-cxix. 
Tafasitamab-cxix is an IgG antibody and thus has the potential to cross the placental 
barrier permitting direct fetal exposure and depleting fetal B lymphocytes. 
Lactation
Risk Summary
There are no data on the presence of tafasitamab-cxix in human milk or the e�ects 
on the breastfed child or milk production. Maternal immunoglobulin G is known to 
be present in human milk. The e�ects of local gastrointestinal exposure and limited 
systemic exposure in the breastfed infant to MONJUVI are unknown. Because of the 
potential for serious adverse reactions in the breastfed child, advise women not to 
breastfeed during treatment with MONJUVI and for at least 3 months after the last 
dose. Refer to lenalidomide prescribing information for additional information.

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

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

MONJUVI® (tafasitamab-cxix) 

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
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Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corp. 
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MONJUVI1

Laboratory Abnormality
All Grades

(%)
Grade 3 or 4

(%)

Chemistry

Glucose increased 49 5

Calcium decreased 47 1.4

Gamma glutamyl transferase increased 34 5

Albumin decreased 26 0

Magnesium decreased 22 0

Urate increased 20 7

Phosphate decreased 20 5

Creatinine increased 20 1.4

Aspartate aminotransferase increased 20 0

Coagulation

Activated partial thromboplastin time 
increased 46 4.1

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

1The denominator used to calculate the rate was 74 based on the number of patients with a 
baseline value and at least one post-treatment value.
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points including safety of the treatment com-
bination, disease control rate (DCR) at month 
3 and 6, ORR, and progression-free survival.

Eligible
Thirty-eight participants were eligible 
and included in the trial (FIGURE1). Of the 
38 patients, 33 were male (86.8%), 19 (50%) 
had an ECOG performance status of 0, and 
the median age was 70.5 years (range, 
36-83). A majority of the patients (89.5%) 
presented with epithelioid MPM, 5.3% had 
non-epithelioid mesothelioma, and the other 
5.3% were mixed. Regarding PD-L1 status, 
18 patients (47.4%) were PD-L1 positive, 
17 (44.7%) were PD-L1 negative, and 3 (7.9%) 
had undetermined status.

At data cutoff of March 31, 2022, 22 of 
the 38 patients had reached PR as best 
overall response (HR 58%; 95% CI, 41%-74%; 
P < .0001), and 15 of these patients had con-
fi rmed PR of 39.5% (95% CI, 24%-57%; P = .07). 
Among the 7 patients who had unconfi rmed 
PR, 3 can still reach confi rmed PR.

Safety
In regard to safety, most of the adverse events 
were deemed grade 1/2 and consisted of 
fatigue (n = 21), hoarseness (n = 21), anorexia 
(n = 13), diarrhea (n = 13), hypertension (n = 5), 
and elevated alanine aminotransferase/
aspartate transaminase levels (n = 5).

Grade 3/4 treatment-related adverse 
events (TRAEs) were observed in 26 patients 
with the most common grade 3 TRAEs being 
hypertension in 8 patients (24%) and anorexia 
in 3 (18%). Additionally, there were 2 patients 
with grade 4 myositis and 10 patients with 
13 treatment-related serious adverse events.

Dose reductions or permanent discontinua-
tion of lenvatinib treatment were required by 
76% of all patients because of toxicity concerns. 
For pembrolizumab, 2 of the 38 patients (8%) 
were permanently discontinued on the trial.

Overall, these data demonstrate the 
promising clinical activity observed with 
treatment consisting of pembrolizumab plus 
lenvatinib in patients with recurrent MPM 
who progressed after chemotherapy. TT

R E F E R E N C E

1. Douma LA, de Gooijer CJ, Noort V, et al. Pembrolizumab plus lenva-

tinib in second and third line malignant pleural mesothelioma patients: 

a single arm phase II study (PEMMELA. Presented at:  International 

Association for the Study of Lung Cancer 2022 World Conference; Au-

gust 6-9, 2022; Vienna, Austria. Abstract OA04.06.
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Screening

Enrollment

Treatment

Analysis
Analyzed for

primary end point
(n = 38)

Excluded (n = 4)
• Clinical deterioration (n = 2)
• Thromboembolic event (n = 1)
•  No informed Enrollment 

consent (n = 1)

Assessed for eligibil ity 

(n = 42)

Received ≥ 1 cycle
pembrolizumab plus
lenvatinib (n = 38)

FOR ADDITIONAL SOURCES ON 
MESOTHELIOMA, INCLUDING 

VIDEOS, CLINICAL TRIALS RESULTS, 
AND PUBLISHED STUDIES, VISIT

TARGETEDONC.COM/
LINK/1903

 TARGETED ONCOLOGY TM VIDEO

Responses Shown With 
Amivantamab With Lazertinib 
and Chemo in EGFR+ NSCLC

Melina E. Marmarelis, MD, assistant 
professor of Medicine at the Hospital of the 
University of Pennsylvania, reports the safety 
and effi  cacy data from the CHRYSALIS-2 trial 
(NCT04077463). In the trial, the objective 
response rate was 50% (95% CI, 27%-73%) 
with a clinical benefi t rate of 80% (95% CI, 
56%-94%) in the general population.
View more at targetedonc.com/
link/1919

 TARGETED ONCOLOGY TM VIDEO

Key Biomarkers to Identify in 
Patients With NSCLC

Brandon Sheffi  eld, MD, anatomic and 
molecular pathologist, physician lead of 
Research, William Osler Health System, 
explains the biomarkers that are important 
to identify before treating a patient who 
has been diagnosed with non–small 
cell lung cancer (NSCLC). There are approved 
immunotherapies and targeted therapies 
available for many of the alterations 
found in NSCLC.
View more at targetedonc.com/
link/1918

CONT IN U ED FROM PAGE 40
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CHEMOIMMUNOTHERAPY WITH 
NIVOLUMAB (Opdivo) plus chemo-
therapy led to signifi cant progres-

sion-free survival (PFS) and overall survival 
(OS) benefi ts compared with neoadjuvant 
chemotherapy alone in patients with stage 
IIIA/B non–small cell lung cancer (NSCLC). 
Findings from the phase 2 NADIM II study 
(NCT03838159) were presented at the 2022 
World Conference on Lung Cancer.1

Patients who received the nivolumab/
chemotherapy combination demonstrated 12- 
and 24-month PFS rates of 89.3% and 66.6%, 
respectively, compared with 60.7% and 42.3% 
with chemotherapy alone. Median PFS was 
not reached in the experimental cohort com-
pared with 18.3 months in the chemotherapy 
cohort (HR, 0.48; 95% CI, 0.25-0.91; P = .025).

The OS rates at 12 and 24 months were 
98.2% and 84.7%, respectively, in the 
nivolumab plus chemotherapy cohort com-
pared with 82.1% and 63.5% in the chemo-
therapy cohort. Median OS was not reached 
in either arm (HR, 0.40; 95% CI, 0.17-0.93; 
P = .034). In addition, PFS and OS probabil-
ities showed that patients who achieved a 
pathologic complete response (pCR) did not 
die or experience progression of the disease 
following treatment.

“Our conclusion is that [this] confi rms the 
superiority of nivolumab plus chemotherapy 

in the neoadjuvant setting,” lead author 
Mariano Provencio Pulla, MD, PhD, said 
during a presentation on the fi ndings. Pulla 
is head of the Medical Oncology Department 
at Puerta de Hierro University Hospital in 
Zapopan, Mexico. “Neoadjuvant nivolumab 
plus chemotherapy signifi cantly improved 
the pCR, improved PFS, and improved the 
[OS],” he said.

A total of 90 patients enrolled in the study, 
with 57 included in the nivolumab arm and 
29 in the chemotherapy arm. Within the 
experimental arm, 59.6% of patients went 
on to receive maintenance therapy. The trial 
included patients with locally advanced, 
potentially resectable stage IIA/IIIB disease. 
Patients were randomly assigned 2:1 to receive 
either 360 mg of nivolumab plus 200 mg/m2

of paclitaxel plus carboplatin every 3 weeks 
for 3 cycles or the chemotherapy backbone 
alone. Patients then underwent surgery, 
followed by adjuvant nivolumab at 480 mg 
for 6 months in the experimental arm vs 
observation every 12 weeks for 6 months in 
the control arm. Follow-up was 5 years. The 
primary end point was pCR in the intent-to-
treat population, and secondary end points 
included major pathologic response, safety, 
OS, and PFS.

Patients in the experimental arm had 
a median age of 63 years compared with 

62 years in the control arm. Most patients 
across both respective arms were current 
smokers (50.9% vs 65.5%, respectively), with 
fewer being former smokers (40.4% vs 44.8%, 
respectively) and never smokers (8.7% vs 0%, 
respectively). Additionally, most patients 
across both groups had adenocarcinoma 
(43.9% vs 37.9%, respectively) and squamous 
histology (36.8% vs 48.3%, respectively).

Defi nitive surgery was performed in 93% 
of patients in the experimental arm com-
pared with 69% of patients in the control arm 
(odds ratio [OR], 5.96; 95% CI, 1.65-21.56; 
P = .00807). Across the overall patient pop-
ulation, 11% of patients underwent pneu-
monectomy, 78.1% received a lobectomy, 
6.8% received a bilobectomy, 2.7% received 
a segmentectomy, and 1.4% received a right 
lower lobectomy and segmentectomy. A total 
of 92.5% of those in the combination arm and 
65% in the chemotherapy alone arm received 
an R0 resection (OR, 6.60; 95% CI, 1.67-26.02; 
P = .007). Moreover, the downstaging rate 
was 69.8% in the nivolumab arm vs 40% in 
the chemotherapy arm (OR, 3.47; 95% CI, 
1.19-10.1; P = .04). TT

R E F E R E N C E

1. Provencio M, Serna R, Nadal E, et al. Progression free survival and 

overall survival in NADIM II study. Abstract presented at: 2022 World 

Conference on Lung Cancer; August 6-9, 2022; Vienna, Austria.
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Neoadjuvant Chemoimmunotherapy 
Exhibits Signi� cant Survival Bene� t 
in Stage III NSCLC
B y  H a y l e y  V i r g i l

IASLC WORLD CONFERENCE ON LUNG CANCER
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particularly across subgroups of patients,” 
Thomas Powles, MD, MBBS, MRCP, said when 
presenting longer-term fi ndings from the trial at 
the European Association of Urology Congress 
2022.1 Powles is a professor of genitourinary 
oncology, director of Barts Cancer Centre at St. 
Bartholomew’s Hospital, and lead for solid tumour 
research at Cancer Research UK Barts Centre in 
London, England.

KEYNOTE-564 (NCT03142334) is a double-blind 
multicenter trial of pembrolizumab vs placebo 
after surgery in patients with RCC. The study 
enrolled 994 patients with clear cell RCC who had 
intermediate-high or high-risk disease or M1 no 
evidence of disease status after surgery as well 
as no prior systemic treatment and an ECOG per-
formance status of 0 or 1. Patients were randomly 
assigned to receive either pembrolizumab 200 mg 
every 3 weeks for approximately 1 year (n = 496) 
or matching placebo (n = 498). 

The primary end point was DFS by investiga-
tor assessment and secondary end points were 
overall survival (OS) and safety. Exploratory 
end points included DMFS and second progres-
sion-free survival (PFS2). 

Baseline characteristics were well balanced 
between the 2 arms. Overall, the majority of 
patients were male (71%), had M0 intermediate-

high disease (86.5%), no sarcomatoid features 
(55.9%), positive PD-L1 expression by combined 
positive score (75.3%), T3 disease stage (88.6%), 
and lymph node–negative disease (93.8%). 

The DFS end point was met as of the fi rst pro-
tocol-specifi ed interim analysis.2 At 24 months, 
the estimated DFS rate was 77.3% with adjuvant 
pembrolizumab compared with 68.1% with place-
bo (HR, 0.68; 95% CI, 0.53-0.87; 2-sided P = .002). 

Updated Findings
After a median of 30.1 months of follow-up (range, 
20.8-47.5), the 24-month DFS rates were 78.3% in the 
pembrolizumab arm and 67.3% in the placebo arm. 
The median DFS was still not reached in either arm 
(HR, 0.63; 95% CI, 0.50-0.80; nominal P < .0001).1

Across subgroups, DFS favored the pembrolizum-
ab arm for all key subgroups. Signifi cant benefi t 
for the use of pembrolizumab was seen in patients 
with M1 no evidence of disease (HR, 0.28; 95% CI, 
0.12-0.66), T1 disease stage (HR, 0.19; 95% CI, 0.04-
0.89), and those who underwent partial nephrec-
tomy (HR, 0.22; 95% CI, 0.05-1.04). However, 
all of these were in smaller groups of patients. 

DMFS was higher in the placebo arm than 
in the pembrolizumab arm; the majority of 
recurrence events were distant metastasis, 
approximately 87%. 

At 24 months, the rate of DMFS was 80.1% in the 
pembrolizumab arm and 69.9% in the placebo 

CONTINUED FROM COVER

Pembrolizumab Delays Disease 
and Distant Metastasis in RCC 
B y  L i s a  A s t o r

Thomas Powles, MD, MBBS, MRCP 
Professor of Genitourinary Oncology
Director
Barts Cancer Centre at St Bartholomew’s
  Hospital
Lead for Solid Tumour Research
Cancer Research UK Barts Centre
London, England
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arm and the median was not reached in 
either arm (HR, 0.63; 95% CI, 0.49-0.82).

Among patients with M0 disease, the 
DMFS rate was 20.8% in the pembrolizumab 
arm compared with 29.0% in the placebo 
arm, and for patients with M1 no evidence 
of disease, the rates were 20.7% and 55.2%, 
respectively. A total of 7 patients in the pem-
brolizumab arm and 10 in the placebo arm 
died without distant recurrence. 

By risk status, the 24-month DMFS rate in 
the intermediate-high risk group was 82.7% 
with pembrolizumab compared with 74.0% 
with placebo (HR, 0.67; 95% CI, 0.50-0.90). In 
the high-risk group, DMFS was 50.8% with 
pembrolizumab and 36.6% with placebo at 
24 months (HR, 0.66; 95% CI, 0.36-1.23). For 
patients with M1 no evidence of disease, the 
24-month DMFS rates were 81.4% and 47.4% 
with pembrolizumab and placebo, respective-
ly (HR, 0.28; 95% CI, 0.11-0.73). The median 
DMFS was not reached with pembrolizumab 
in any recurrence risk subgroup (TABLE1).

Powles commented that going against expec-
tations, the majority of benefi t was not seen in 
the M1 subgroup, though a signifi cant differ-
ence also was seen in this group. As of the sec-
ond interim analysis, only 33% of the 200 deaths 
required for the fi nal OS analysis had occurred 
at the time of data cutoff, so the median was not 
yet reached in either arm. At 24 months, the 
OS rate was 96.2% in the pembrolizumab arm 
compared with 93.8% in the placebo arm (HR, 
0.52; 95% CI, 0.31-0.86; P = .0048). 

“We’re looking at overall survival but 
we’re not yet calling it signifi cant despite the 

numbers looking very impressive. From our 
perspective, we’d like to see a mature sur-
vival signal and 30 months is not yet mature. 
[However,] 0.52 is a provocative number. It’s 
half the number of events in 1 arm vs the 
other and clearly if this trend continues, 
it’s going to be statistically signifi cant in 
the future, but who knows what the future 
holds,” Powles said.

Median PFS2 also was not reached in 
either treatment arm with a 24-month rate 
of 92.7% with adjuvant pembrolizumab and 
88.6% with placebo (HR, 0.57; 95% CI, 0.39-
0.85). “It does seem that early intervention 
with immune therapy does appear to be 
having an effect on the biology of the dis-
ease,” Powles said.

Safety Signals
No new safety signals were reported with the 
updated fi ndings, and there was no notable 
increase observed in any-grade or grade 3/4 
treatment-related adverse events (TRAEs). 

The most common any-grade TRAEs in the 
pembrolizumab arm were fatigue (20.3%), 
pruritus (18.6%), and hypothyroidism (17.4%). 
Comparatively, in the placebo arm, the 
most common TRAEs were fatigue (14.3%), 
pruritus (11.5%), and diarrhea (10.3%). 
More common grade 3/4 AEs in the pem-
brolizumab arm included diarrhea, fatigue, 
and rash. The median time to fi rst onset in 
the pembrolizumab arm was shortest with 
hypothyroidism (3.1 weeks; range, 2.1-60.9) 
and longest with myalgia (12.8 weeks; 
range, 0.1-46.4). TT

R E F E R E N C E S

1. Powles T, Tomczak P, Park SH, et al. Pembrolizumab (pembro) as 

adjuvant therapy for patients (pts) with renal cell carcinoma (RCC): Up-

dated results from the 30-month follow-up of KEYNOTE-564. Presented 

at: EAU Congress 2022; July 1-4, 2022; Amsterdam, Netherlands.

2. Choueiri TK, Tomczak P, Park SH, et al; KEYNOTE-564 Investigators. 

Adjuvant pembrolizumab after nephrectomy in renal-cell carcinoma. 

N Engl J Med. 2021;385(8):683-694. doi:10.1056/NEJMoa2106391

TA B L E . D M F S  R AT E S  BY  R E C U R R E N C E  R I S K  S U B G R O U P S  I N  T H E  K E Y N OT E - 5 6 4  T R I A L 1

NUMBER OF PATIENTS NUMBER OF EVENTS 24-MONTH RATES MEDIAN DMFS, 
MONTHS (95% CI) HR (95% CI)

ITT POPULATION

Pembrolizumab arm 496 103 80.1% NR (NR-NR) 0.63 (0.49-0.82)

Placebo arm 498 152 69.9% NR (40.5-NR)

INTERMEDIATE-HIGH RISK

Pembrolizumab arm 427 78 82.7% NR (NR-NR) 0.67 (0.50-0.90)

Placebo arm 433 115 74.0% NR (NR-NR)

HIGH RISK

Pembrolizumab arm 40 19 50.8% NR (11.1-NR) 0.66 (0.36-1.23)

Placebo arm 36 21 36.6% 19.3 (2.9-NR)

M1 NED

Pembrolizumab arm 29 6 81.4% NR (NR-NR) 0.28 (0.11-0.73)

Placebo arm 29 16 47.4% 20.6 (11.3-NR)

DMFS, distant metastasis-free survival; ITT, intention-to-treat; NED, no evidence of disease; NR, not reached.

 TARGETED ONCOLOGY TM VIDEO

Adjuvant Pembrolizumab 
Improves Secondary Effi  cacy 
End Points in RCC

Toni K. Choueiri, MD, of Dana-Farber 
Cancer Institute and Harvard Medical School, 
discusses results from the KEYNOTE-564 
(NCT03142334) primary effi  cacy analysis of 
adjuvant pembrolizumab (Keytruda) in renal 
cell carcinoma (RCC).
View more at targetedonc.com/
link/1914
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Toripalimab and Chemotherapy 
Combination Reveals 
Promising Ef� cacy for UTUC
B y  W i l l  P i z i i

THE COMBINATION OF toripalimab 
(Tuoyi), a PD-1 inhibitor, with chemother-
apy showed promising effi cacy data as 

neoadjuvant treatment for patients with upper 
tract urothelial carcinoma (UTUC). These pre-
liminary data were presented at the 37th Annual 
European Association of Urology Congress in 
Amsterdam, Netherlands, by Xingang Bi, MD, 
PhD of the Department of Urology at the Cancer 
Institute and Hospital, Chinese Academy of 
Medical Sciences in Beijing, China.1

Among 11 patients who enrolled, 8 com-
pleted treatment and were preliminarily 
analyzed. Three of the 8 patients (37.5%) 
had a pathological complete response (pCR). 
The downstaging rate was 75% (6/8), and the 
disease control rate was 100%. All patients 
were alive and tumor free at the median 
follow-up of 5.8 months. 

In this phase 2 multicenter study 
(NCT04099589), investigators planned to 
enroll 34 patients to receive toripalimab 
plus a gemcitabine/cisplatin chemotherapy 
regimen. Toripalimab was administered 
in 240 mg doses on day 1, and gemcit-
abine and cisplatin were administered in 
1000 mg/m2 on day 1 and 8 and 75 mg/m2

on day 1, respectively. Each treatment cycle 

lasted 21 days. Neoadjuvant therapy was 
followed by radical nephroureterectomy and 
pelvic lymphadenectomy. 

The primary end point of the study is 
pCR, and the secondary end points include 
downstaging rate, objective response rate, 
3-year disease-free survival, 3-year overall 
survival, and safety. Patients were eligible 
to enroll in the study if their ureteroscopic 
biopsy confi rmed a diagnosis of UTUC, their 
tumor tissue was PD-L1 positive, they had no 
previous chemotherapy or immunotherapy, 
they had no tumors in the bladder, they were 
between the ages of 18 and 75, and they had 
an ECOG performance score of 0 or 1. 

The median age of the 8 patients was 
64.5 years, and 62.5% (5/8) were men. Five 
of the 8 patients had ureteral cancer, 3 had 
renal pelvic cancer, and all 8 patients were 
considered high risk. All but 1 patient 
received 4 cycles of neoadjuvant therapy, and 
the remaining patient received 3 cycles. All 
patient tumors were unifocal. The median 
maximum tumor diameter was 2.5 cm 
(range, 1.5-5.1). Every patient had obstructed 
hydronephrosis. Multiparameter MRI 
confi rmed clinical T staging, which found 
7 patients were T3 and 1 patient was T2. 

Seven patients had high-grade and 1 patient 
had low-grade urothelial carcinoma, accord-
ing to the ureterorenoscopic biopsy. The 
median time from the end of neoadjuvant 
therapy to the start of radical nephroureter-
ectomy was 7.3 weeks (range, 3.0-10.1). 

Three patients (37.5%) had grade 3 che-
motherapy-related adverse events (AEs) in 
the form of myelosuppression. No patients 
presented with grade 4 or grade 5 chemo-
therapy-related AEs. However, 2 patients 
had immune-related AEs in the form of 
grade 2 hypothyroidism and grade 2 adre-
nal insuffi ciency. No patients reported 
surgery-related complications, and the read-
mission rate was 0%. 

The combination of toripalimab and chemo-
therapy displayed promising effi cacy results. 
Safety was manageable, but immune-related 
AEs may occur and may result in prolonged 
treatment period. TT

R E F E R E N C E

1. Bi X, Shou J, Zhou A, et al. Neoadjuvant combined chemotherapy 

and immunotherapy for upper tract urothelial carcinoma: preliminary 

results of a phase II study. Presented at: 37th Annual European Asso-

ciation of Urology Congress; July 1-4, 2022; Amsterdam, Netherlands. 
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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 

51 41 27 23 16 10 5 1 0
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Everolimus

Median (95% CI)
—-  LENVIMA (18 mg) +

everolimus (5 mg)
—-  Everolimus (10 mg)
HR: 0.37
(95% CI: 0.22-0.62)
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5.5
REDUCTION IN THE RISK 

OF PROGRESSION OR 
DEATH WITH LENVIMA + 

EVEROLIMUS VS 
EVEROLIMUS ALONE

63%

Please see all Selected Safety Information throughout and 
accompanying brief summary of full prescribing information. 

Visit www.LENVIMA.com/hcp to learn more

RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=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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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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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 

S:9.25"

S:12.5"

T:10.25"

T:13.5"

S:9.25"
S:12.5"

T:10.25"
T:13.5"

B:11.25"
B:14.25"



September 2022 | Targeted Therapies in Oncology 59

©
 C

ho
np

ap
ha

t 
an

d 
Ka

te
ry

na
_K

on
 /

 s
to

ck
.a

do
be

.c
om

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

P
R

O
S

TA
TE C

A
N

C
ER

NEOADJUVANT DEGARELIX (FIR-
MAGON), a hormone therapy, led to 
a higher likelihood of achieving min-

imal residual disease (MRD) negativity when 
used in combination with apalutamide (Erlea-
da) compared with degarelix alone in patients 
with high-risk prostate cancer after radical 
prostatectomy, according to fi ndings from the 
phase 2 ARNEO trial (NCT03080116). 

MRD levels below 0.25 mL, the primary 
end point of the trial, was achieved in 38% of 
patients in the apalutamide combination arm 
(n = 45) compared with 9% in the degarelix 
monotherapy arm (n = 44; risk ratio, 4.2; 
P = .002). The residual cancer burden was a 
median of 0.48 mL with the doublet and 1.7 
mL with the single agent (P < .001). 

“Patients [with high-risk prostate cancer] 
treated with degarelix plus apalutamide 
achieved a signifi cantly better tumor response 
compared [with] the patients treated with 
degarelix plus matching placebo,” said Ste-
ven Joniau, MD, PhD, a consulting urologist 
and assistant professor in the Department 
of Urology at University Hospitals Leuven in 
Belgium, when presenting fi ndings from the 
ARNEO trial during the European Associa-
tion of Urology Congress 2022.  

Downstaging was more common fol-
lowing treatment with apalutamide and 
degarelix than with degarelix and placebo. 
In the combination arm, downstaging to pT2 
occurred in 51% of patients compared with 
27% in the monotherapy arm (P = .03), and 
downstaging to pT3a occurred in 27% and 
39%, respectively. 

The probability of biochemical recurrence 
was signifi cantly reduced in patients who 
achieved pathologic complete response to 
treatment and had MRD negativity com-
pared with those who had MRD positivity. 
“Deep pathological response was correlated 
with less or almost no risk of biochemical 
progression,” Joniau said. 

Historically, clinical trials have not shown 
a survival benefi t for neoadjuvant treat-
ment prior to radical prostatectomy despite 
demonstration of pathological response, but 
Joniau noted that these studies explored the 
use of fi rst-generation antiandrogens in men 
with low- and intermediate-risk prostate 
cancer. However, one retrospective analysis 
did show a survival benefi t for neoadjuvant 
hormonal therapy in patients with high-risk 
prostate cancer. The analysis showed that 
the risk of prostate cancer–related death was 
decreased by 50% with neoadjuvant treat-
ment (P = .0014), but it was suggested that 
it could have been due in part to the use of 
radiotherapy after surgery.2

The ARNEO study enrolled patients with 
high-risk nonmetastatic prostate cancer 
who had a prostate-specifi c antigen (PSA) 
level higher than 20 ng/mL, a Gleason score 
between 8 and 10, and/or 2 to 3 intermediate 
risk factors. Statistical analysis required at 
least 84 patients to be enrolled. Patients 
were randomly assigned to receive either 
neoadjuvant degarelix and apalutamide or 
degarelix and placebo for 3 months prior 
to surgery. Blinded prostate-specifi c mem-
brane antigen (PSMA) PET/MRI scans were 

conducted before and after treatment. The 
primary end point was MRD rate, and sec-
ondary end points included PSA kinetics, 
toxicity, quality of life, and biomarkers for 
pathological response. 

At baseline in the combination arm, the 
median PSA level was 12.6 ng/mL, and 
most patients had cT3a disease (40%) and an 
International Society of Urological Patholo-
gy (ISUP) grade of 5 (43%). Comparatively 
in the degarelix monotherapy arm, the 
median PSA level was 11.2 ng/mL, and most 
patients had cT3a disease (46%) and ISUP 
grade 4 disease (39%). 

Both PSMA PET estimated volume (P < .0001) 
and PSMA maximum standard uptake value 
(P < .0001) after neoadjuvant therapy were 
correlated with cancer volume at fi nal pathol-
ogy and pathological response. PTEN loss was 
considered a negative predictor for MRD, as 
patients with PTEN loss at baseline were less 
likely to achieve MRD (11% vs 43% with PTEN; 
P = .002). Joniau concluded that this study was 
a solid foundation for ongoing and planned 
phase 3 trials in this setting. TT
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research, Michael B. Atkins, MD, said during his 
presentation at the 2022 Debates and Didactics in 
Hematology and Oncology Conference in July.1

Atkins noted that pembrolizumab (Keytruda) 
adjuvant therapy provided a sustained and clini-
cally meaningful improvement in recurrence-free 
survival at a 3-year follow up, according to results 
from the phase 3 EORTC 1325/KEYNOTE-054 trial 
(NCT02362594).2 Combination therapies also have 
shown durable outcomes, particularly with the 
nivolumab (Opdivo) and ipilimumab (Yervoy) com-
bination as compared with those 2 agents admin-
istered as monotherapy in the phase 3 CheckMate 
067 trial (NCT01844505).3

With a minimum follow-up of 6.5 years, median 
overall survival (OS) was 72.1 months with the 
combination, 36.9 months with nivolumab only, 
and 19.9 months with ipilimumab only. Investiga-
tors reported that median time from randomization 
to subsequent systemic therapy was not reached 
(NR; 95% CI, 59.6-NR) with the combination, 
25.2 months (95% CI, 16.0-43.2) with nivolumab, and 
8.0 months (95% CI, 6.5-8.7) with ipilimumab only.3

In the post–PD-1 setting, Atkins identifi ed standard 
therapies such as salvage ipilimumab, salvage anti-
PD-1/ipilimumab, BRAF/MEK inhibitor therapy (in 
the presence of BRAF-mutant disease), and high dose 
IL-2. Other potential approaches include tumor-infi l-
trating lymphocytes, anti–PD-1 plus anti–LAG-3, len-
vatinib (Lenvima)/pembrolizumab, and clinical trials.

Progression-free survival (PFS) was improved 
in patients with stage III unresectable or stage IV 
melanoma who had been previously treated and 

were administered nivolumab plus ipilimumab 
in the second-line setting compared with ipili-
mumab alone in the phase 2 SWOG S1616 trial 
(NCT03033576).4 Findings were presented at the 
2022 American Association for Cancer Research 
(AACR) Annual Meeting in April.4

At a median follow-up of 28.3 months, the median 
PFS was 3.0 months (90% CI, 2.8-5.3) with the com-
bination vs 2.7 months (90% CI, 2.5-2.9) with ipilim-
umab alone (HR, 0.63; 90% CI, 0.41-0.97; P = .037). 
The estimated 6-month PFS rates were 34% (90% CI, 
25%-44%) and 13% (90% CI, 4%-27%), respectively.4

Further, the objective response for the combination 
was 28% (90% CI, 19%-38%) compared with 9% in the 
ipilimumab alone arm (90% CI, 2%-25%; P < .05).4

Salvage Therapy
“Is survival better with salvage nivolumab/ipilim-
umab or the combination of a BRAF/MEK inhibitor 
in anti–PD-1 refractory BRAF mutant melanoma?” 
asked Atkins, deputy director, Georgetown Lombardi 
Comprehensive Cancer Center and the William 
M. Scholl Professor and Vice Chair, Department of 
Medical Oncology Georgetown University Medical 
Center in Washington, DC.

Highlighting fi ndings from the phase 3 ECOG ACRIN 
6134 (EA6134) DREAMSeq trial (NCT02224781), 
Atkins noted that the objective response rates (ORRs) 
in the fi rst-line vs second-line setting were similar 
(TABLE5,6). The trial was designed to compare the 
effi cacy and toxicity of the sequence of nivolumab/
ipilimumab followed by dabrafenib (Tafi nlar)/trame-
tinib to the converse sequence. 

For patients with advanced BRAF V600–mutant 
metastatic melanoma, the treatment sequence 

Refractory Melanoma Setting Pushes 
Unique IO Combinations Forward
B y  T o n y  B e r b e r a b e ,  M P H
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beginning with the checkpoint inhibitor 
combination of nivolumab/ipilimumab 
resulted in superior OS, which became evi-
dent at 10 months, with longer duration of 
response and more ongoing responses than 
the treatment sequence beginning with dab-
rafenib/trametinib.

In part 1 of the COLUMBUS trial 
(NCT01909453),6 577 patients with advanced/
metastatic BRAF V600-mutant melanoma, 
untreated or progressed after fi rst-line immu-
notherapy, were randomized 1:1:1 to 450 mg of 
encorafenib (Braftovi) once daily plus 45 mg of 
binimetinib (Mektovi) twice a day (COMBO450) 
vs 960 mg of vemurafenib (Zelboraf) twice a 
day or 300 mg of encorafenib once daily.

Investigators reported a long-term benefi t 
in patients with advanced BRAF V600-mu-
tated melanoma in patients who received 
COMBO450 vs vemurafenib.

The most benefi t of the dabrafenib/trame-
tinib combination has been shown in patients 
with normal lactate dehydrogenase levels, 
lesions smaller than 66 mm, and involvement 
in fewer than 3 organ sites. At a median PFS 
of 24 months (95% CI, 19.8-34.5), Schadendorf 
et al reported an ORR of 83% and complete 
response rate of 42%.7 Findings were pooled 
from a retrospective analysis of patients who 
received dabrafenib/trametinib in 2 phase 3 
trials (NCT01584648; NCT01597908).

Other Therapies in 
Refractory Melanoma
Unique checkpoint inhibitor combinations 
also have been explored. For example, inhib-
itors of LAG-3 and PD-1 were evaluated in 
RELATIVITY-047 (NCT03470922).8

Investigators noted that the combination 
of relatlimab, a LAG-3–blocking antibody, 
and nivolumab conveyed a greater benefi t 
with regard to PFS than nivolumab alone in 
patients with previously untreated metastatic 
or unresectable melanoma. 

Atkins noted that the combination (Opdu-
alag) was granted FDA approval based on 
front-line data.9

In the trial, investigators reported a median 
PFS of 10.1 months in the combination arm 
(95% CI, 6.4-15.7) vs 4.6 months for the mono-
therapy (95% CI, 3.4-5.6). Death was 25% less 
likely to occur in patients in the combination 
arm (HR, 0.75; 95% CI, 0.63-0.92; P = .006). At 
12 months, the PFS for the combination arm 
was 47.4% (95% CI, 41.8%-53.2%) vs 36.0% for 
the monotherapy arm (95% CI, 30.5%-41.6%).9

High-dose IL-2 has also been explored 
in the refractory melanoma setting. Buch-
binder et al evaluated IL-2 in patients with 
metastatic melanoma or metastatic renal 
cell carcinoma (RCC).10 The ORR was 23% in 
patients with melanoma and 24% in patients 
with RCC, with the majority of patients hav-
ing durable responses. 

Findings from the phase 2 LEAP-004 
study (NCT03776136), which evaluated len-
vatinib and pembrolizumab in patients with 
PD-1 refractory disease, indicated an ORR 
of 21.4% (95% CI, 13.9%-30.5%) and a disease 
control rate of 66.0% (95% CI, 56.0%-75.1%).11

Other Emerging Immuno-
Oncology Strategies
Adoptive Cellular Therapies
Adoptive cellular therapies also appear 
promising, according to Atkins. Lifi leucel 
(LN-144), a tumor-infi ltrating lymphocyte 
therapy, was evaluated in a phase 2 multi-
center study (NCT02360579) in patients with 
advanced melanoma who had been previously 
treated with checkpoint inhibitors and BRAF 
agents with or without MEK inhibitors.12

Investigators reported 2 patients had 
complete responses and 22 patients had 
partial responses. The ORR was 36% (95% 
CI, 25%-49%). Median duration of response 
was not reached after 18.7 months of follow 
up (range, 0.2-34.1), and the median OS 
was 17.4 months.12

Atkins noted that other emerging therapies 
undergoing evaluation including a TLR 9 
agonist (CMP-001) in combination with anti–
PD-1 therapy, tavokinogene telseplasmid, 
and novel CTLA-4 antibodies. TT
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PEMBROLIZUMAB/
IPILIMUMAB

NIVOLUMAB/
IPILIMUMAB

ENCORAFENIB/
BINIMETINIB

ORR
BRAF mutation

29%
25%

28%
NR 64%

mPFS 3.0 months 5 months 14.9 months

12-month PFS rate 25% 25% 56%

24-month PFS rate < 20% < 20% 37%

ORR, objective response rate; mPFS, metastatic progression-free survival; NR, not reached
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DOCTORS’ DEBATE

As Cellular Therapies Gain Ground, 
Fewer Candidates Remain 
for Autologous Transplant
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IN THE MANAGEMENT of early diffuse 
large B-cell lymphoma (DLBCL), the 
debate regarding the use of autologous 

stem cell transplantation (ASCT) vs chimeric 
antigen receptor (CAR) T-cell therapy remains 
a challenge for clinicians. During the 2022 
Debates and Didactics in Hematology and 
Oncology Conference, Jonathon B. Cohen, MD, 
MS, and Edmund K. Waller, MD, PhD, FACP, 
explored the decision points in support of or 
against the role of these 2 approaches.1,2

Making the argument for using ASCT in 
DLBCL, Cohen, associate professor in the 
Department of Hematology and Medical 
Oncology at Emory University School of 
Medicine in Atlanta, Georgia, said that 
patients with early relapsing DLBCL have 
a historically poor diagnosis and that CAR 
T-cell therapy had signifi cantly improved 
outcomes in relapsed or refractory (R/R) 
DLBCL. Cohen emphasized that the debate 
should not focus on patients with chemo-
refractory disease, as these patients are 
unlikely to be cured by ASCT. Rather, in the 
early relapsed or progression setting, the 
debate should center around which defi ni-
tive therapy be used.

Waller, the Rein Saral, MD Professorship in 
Cancer Medicine at the Winship Cancer Insti-
tute of Emory University, and professor in 
the Departments of Medicine, Pathology, and 

Hematology and Medical Oncology at Emory 
University School of Medicine, argued that 
ASCT is effective in only 25% of patients when 
performed in the 30% of patients who were in 
the R/R setting who achieved remission.3

Waller noted that ASCT became part of 
standard of care (SOC) for R/R DLBCL in 
the pre-rituximab (Rituxan) era.4 Phillip  
et al evaluated 215 patients with relapsed 
non-Hodgkin lymphoma. All patients received 
2 courses of conventional chemotherapy. The 
109 patients who had a response to chemo-
therapy were randomly assigned to receive 
4 courses of chemotherapy plus radiotherapy 
(54 patients) or radiotherapy plus intensive 
chemotherapy and autologous bone marrow 
transplantation (55 patients). 

The overall rate of response to conventional 
chemotherapy was 58%; among patients with 
relapses after chemotherapy, the response 
rate was 64%, and among those with relapses 
during chemotherapy, the response rate was 
21%. At fi ve years, the rate of event-free sur-
vival was 46% in the transplantation group 
and 12% in the group receiving chemother-
apy without transplantation (P = .001), and 
the rate of overall survival was 53% and 32%, 
respectively (P = .038).

CAR T-cell therapy has produced durable 
remissions in patients with R/R DLBCL, 
according to fi ndings of the phase 2 pivotal 

JULIET trial (NCT02445248), a single-group, 
open-label, multicenter, international phase 2 
study of tisagenlecleucel (tisa-cel; Kymriah) 
in adults with R/R DLBCL.5 In 93 evaluable 
patients, the median time from infusion to 
data cutoff was 14 months (range, 0.1-26). The 
best overall response rate (ORR) was 52% (95% 
CI, 41%-62%), with 40% of patients with a com-
plete response and 12% with partial responses. 
At 12 months after the initial response, 
relapse-free survival was 65% overall and 
79% in complete responders. In JULIET, all 
patients underwent leukapheresis prior to 
randomization. In the CAR T arm, bridging 
therapy was permitted and crossover was 
permitted for patients who did not respond to 
salvage therapy. 

The ZUMA-7 trial (NCT03391466) evaluated 
axicabtagene ciloleucel (axi-cel; Yescarta) 
vs SOC followed by high-dose chemotherapy 
with ASCT in 180 patients in the second-line 
setting for DLBCL.6 The axi-cel group exhib-
ited response rates of 83% vs 50% in the SOC 
group. At a median follow-up of 24.9 months, 
the median event-free survival (EFS) was 
8.3 months in the axi-cel group and 
2.0 months in the SOC group, and the 
24-month EFS was 41% and 16%, respectively 
(HR, 0.40; 95% CI, 0.31-0.51; P < .001).6

In the TRANSFORM study (NCT03575351), 
232 patients were screened and 184 were 
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assigned to the lisocabtagene maraleucel (liso-
cel; Breyanzi; n = 92) group or SOC (n = 92) 
group.7 At the data cutoff for this interim ana-
lysis, the median follow-up was 6.2 months 
(interquartile range, 4.4-11.5). Median EFS 
was 10.1 months (95% CI, 6.1–not reached) 
in the liso-cel group, which is a signifi cant 
improvement compared with 2.3 months (95% 
CI, 2.2-4.3) in the SOC group (HR, 0.35; 95% 
CI, 0.23-0.53; P < .0001).7 Bridging therapy 
and crossover were allowed in TRANSFORM.

Regarding safety, the most common grade 3 
or worse adverse events were neutropenia 
(80%) in the liso-cel group and SOC group 
(51%), anemia (49% vs 49%, respectively), 
thrombocytopenia (49% vs 64%, respective-
ly), and prolonged cytopenia (43% vs 3%, 
respectively). Investigators reported that 
grade 3 cytokine release syndrome and neu-
rological events, which are associated with 
CAR T-cell therapy, occurred in 1 (1%) and 
4 (4%) of 92 patients in the liso-cel group, 
respectively (no grade 4 or 5 events).

“A high number of patients with early 
relapsing NHL [non-Hodgkin lymphoma] do 
not respond to second-line therapy. These 
patients are not well served by autologous 
transplant. In fact, the initial indication for 
CAR T would have allowed these patients to 
move to CAR T,” Cohen said. Unfortunately, 
the effi cacy of current CD19-directed therapies 
in DLBCL for patients who receive CAR T is 
unclear. “Therefore, patients should be given 
the chance to undergo ASCT, with CAR T-cell 
therapy reserved for patients without chemo-
therapy-sensitive disease or who relapse later.”

BELINDA and ZUMA-12 Trials
In addition to ZUMA-7, Waller highlight-
ed results of the phase 3 BELINDA trial 
(NCT03570892).8 Investigators reported a lack 
of EFS advantage when tisa-cel was admin-
istered as second-line treatment for patients 
with R/R aggressive B-cell NHL and compared 
with the SOC platinum-based chemothera-
py that was followed by ASCT or addition-
al chemotherapy.

Approximately two-thirds of patients 
with B-cell NHL are essentially cured with 
frontline chemoimmunotherapy; however, a 
subset of patients who do not respond to ini-
tial therapy or who relapse within 12 months 
following frontline therapy have poor out-
comes and an expected survival of less than 
12 months. Findings from BELINDA indi-
cated the trial did not meet its primary end 
point of improved EFS with tisa-cel. EFS was 
essentially identical between the 2 arms. 

The ZUMA-12 study (NCT03761056) eval-
uated axi-cel as part of fi rst-line treatment 

in 40 patients with high-risk large B-cell 
lymphoma. The primary end point in effi cacy-
evaluable patients (n = 37) was met, with a 
complete response rate of 78% (95% CI, 62%-
90%) and an ORR of 89% (95% CI, 75%-97%). 
After a median follow-up of 15.9 months, 73% 
of patients remained in objective response, 
and the median duration of response, EFS, 
and PFS were not reached.

Waller noted that ASCT as a second-line 
therapy for DLBCL cures only 5% of patients 
vs a 20% cure rate observed for CAR T-cell 
therapy, according to a review by Westin and 
Sehn.9 Waller recommended tisa-cel, axi-cel, 
or liso-cel for third-line therapy in transplant 
ineligible patients. He also noted better EFS 
and overall survival rates were associated 
with liso-cel. He added that the FDA has never 
approved ASCT as a treatment in DLBCL. TT
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Indication: VENCLEXTA is indicated in combination with azacitidine, or decitabine, or low-dose cytarabine
for the treatment of newly diagnosed acute myeloid leukemia (AML) in adults 75 years or older,

or who have comorbidities that preclude use of intensive induction chemotherapy.
VEN+AZA demonstrated superior overall survival (OS) vs AZA1

Median OS was extended by 5.1 months in patients treated with VEN+AZA vs AZA

CI=confi dence interval; mOS=median overall survival; HR=hazard ratio; ECOG=Eastern Cooperative Oncology Group; CLcr=creatinine 
clearance; CR=complete remission; CR+CRh=complete remission and complete remission with partial hematologic recovery. 

VIALE-A: A randomized (2:1), double-blind, placebo-controlled, multicenter, phase 3 study that evaluated 
the effi cacy and safety of VENCLEXTA in combination with azacitidine (VEN+AZA; N=286) vs placebo 
with azacitidine (PBO+AZA; N=145) in adults with newly diagnosed AML who were ≥75 years of age, or 
had comorbidities (based on at least one of the following criteria: baseline ECOG performance status of 
2–3, severe cardiac or pulmonary comorbidity, moderate hepatic impairment, CLcr <45 mL/min, or other 
comorbidity) that precluded the use of intensive induction chemotherapy. Patients received VENCLEXTA 
400 mg orally once daily on Days 1–28 following completion of the ramp-up dosing schedule or placebo in 
combination with azacitidine 75 mg/m2 on Days 1–7 of each 28-day cycle beginning on Cycle 1, Day 1 until 
disease progression or unacceptable toxicity. The primary endpoint was overall survival.1

VIALE-C phase 3 trial: VEN + low-dose cytarabine (LDAC): Effi cacy of VEN+LDAC regimen was based on 
CR rate and duration of CR with supportive evidence of rate of CR+CRh, duration of CR+CRh, and the rate 
of conversion from transfusion dependence to transfusion independence. In the VIALE-C trial, VEN+LDAC 
did not signifi cantly improve OS versus placebo plus LDAC.1

M14-358 phase 1b trial: VEN+AZA or decitabine (DEC): VENCLEXTA was studied in a non-randomized, 
open-label trial that evaluated the effi cacy of VENCLEXTA in combination with AZA (N=84) or DEC (N=31) 
in patients with newly diagnosed AML. Overall survival benefi t was not evaluated for VENCLEXTA in 
combination with decitabine.1

• Median follow-up for OS was approximately 20.5 months (range: <0.1-30.7 months)3

– Median follow-up was estimated using reverse Kaplan-Meier methodology 

Please see additional Important Safety Information on following pages.
Please see Brief Summary of full Prescribing Information on the pages following this advertisement.

Visit venclextahcp.com/aml to learn more about VENCLEXTA in newly diagnosed AML

Select Important Safety Information
•  Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients 

treated with VENCLEXTA. The risk of TLS is a continuum based on multiple factors, particularly reduced renal 
function, tumor burden, and type of malignancy. Assess all patients for risk, including evaluation of tumor 
burden and comorbidities, and provide prophylaxis for TLS, including hydration and anti-hyperuricemics. 
Monitor blood chemistries and manage abnormalities promptly. Employ more intensive measures (IV hydration, 
frequent monitoring, hospitalization) as overall risk increases. Interrupt dosing if needed; when restarting 
VENCLEXTA follow dose modifi cation guidance in the Prescribing Information.

•  Concomitant use of VENCLEXTA with P-gp inhibitors or strong or moderate CYP3A inhibitors increases 
venetoclax exposure, which may increase the risk of TLS at initiation and during ramp-up phase, and requires 
VENCLEXTA dose reduction.

•  Grade 3 or 4 neutropenia occurred in patients treated with VENCLEXTA. Monitor blood counts and for signs 
of infection; manage as medically appropriate.

•  Baseline neutrophil counts worsened in 95% to 100% of patients treated with VENCLEXTA in combination 
with azacitidine or decitabine or low-dose cytarabine. Neutropenia can recur with subsequent cycles.

•  Fatal and serious infections such as pneumonia and sepsis have occurred in patients with VENCLEXTA. Monitor 
patients for signs and symptoms of infection and treat promptly. Withhold VENCLEXTA for Grade 3 and 4 
infection until resolution.

•  Do not administer live attenuated vaccines prior to, during, or after treatment until B-cell recovery occurs.
•  VENCLEXTA may cause embryo-fetal harm. Advise females of reproductive potential to use effective 

contraception during treatment and for at least 30 days after the last dose.

* See NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for AML, Version 3.2021, for complete recommendations. 
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.

 †Actionable mutations include IDH1/2 and FLT3. 

IDH=isocitrate dehydrogenase; FLT=fms-like tyrosine kinase.

THE ONLY CATEGORY 1 PREFERRED RECOMMENDATION
FOR PATIENTS WITH OR WITHOUT ACTIONABLE MUTATIONS†

National Comprehensive Cancer Network® (NCCN®) Recommendations* for Venetoclax + Azacitidine2

• For patients ≥60 years of age who are not candidates for intensive induction chemotherapy in fi rst-line AML 

For additional recommendations on venetoclax combination-based regimens, including in actionable 
mutations, see NCCN.org.

Important Safety Information
Tumor Lysis Syndrome
•   Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients 

treated with VENCLEXTA.
•   VENCLEXTA can cause rapid reduction in tumor and thus poses a risk for TLS at initiation and during the 

ramp-up phase in all patients. Changes in blood chemistries consistent with TLS that require prompt management 
can occur as early as 6 to 8 hours following the fi rst dose of VENCLEXTA and at each dose increase.
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VENCLEXTA + AZACITIDINE WAS PROVEN TO HELP
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Important Safety Information
Tumor Lysis Syndrome
•   Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients 

treated with VENCLEXTA.
•  VENCLEXTA can cause rapid reduction in tumor and thus poses a risk for TLS at initiation and during the ramp-up

phase in all patients. Changes in blood chemistries consistent with TLS that require prompt management can 
occur as early as 6 to 8 hours following the fi rst dose of VENCLEXTA and at each dose increase.

•   In patients with AML who followed the current 3-day ramp-up dosing schedule and the TLS prophylaxis and 
monitoring measures, the rate of TLS was 1.1% in patients who received VENCLEXTA in combination with 
azacitidine. In patients with AML who followed a 4-day ramp-up dosing schedule and the TLS prophylaxis and 
monitoring measures, the rate of TLS was 5.6% and included deaths and renal failure in patients who received 
VENCLEXTA in combination with low-dose cytarabine.

•   The risk of TLS is a continuum based on multiple factors, particularly reduced renal function, tumor burden, and 
type of malignancy.

•  Assess all patients for risk and provide appropriate prophylaxis for TLS, including hydration and anti-hyperuricemics. 
Monitor blood chemistries and manage abnormalities promptly. Employ more intensive measures (IV hydration, 
frequent monitoring, hospitalization) as overall risk increases. Interrupt dosing if needed; when restarting 
VENCLEXTA follow dose modifi cation guidance in the Prescribing Information.

•   Concomitant use of VENCLEXTA with P-gp inhibitors or strong or moderate CYP3A inhibitors increases venetoclax 
exposure, which may increase the risk of TLS at initiation and during the ramp-up phase, and requires VENCLEXTA 
dose reduction. 

Neutropenia
•    In patients with AML, baseline neutrophil counts worsened in 95% to 100% of patients treated with VENCLEXTA in 

combination with azacitidine or decitabine or low-dose cytarabine. Neutropenia can recur with subsequent cycles.
•  Monitor complete blood counts. Interrupt dosing for severe neutropenia. Resume at same dose then reduce 

duration based on remission status and fi rst or subsequent occurrence of neutropenia. Consider supportive 
measures including antimicrobials and growth factors (e.g., G-CSF).

Infections
•   Fatal and serious infections such as pneumonia and sepsis have occurred in patients treated with VENCLEXTA. 

Monitor patients for signs and symptoms of infection and treat promptly. Withhold VENCLEXTA for Grade 3 
and 4 infection until resolution and resume at same dose.

Immunization
•    Do not administer live attenuated vaccines prior to, during, or after treatment with VENCLEXTA until B-cell 

recovery occurs. Advise patients that vaccinations may be less effective.
Embryo-Fetal Toxicity
•     VENCLEXTA may cause embryo-fetal harm when administered to a pregnant woman. Advise females of 

reproductive potential to use effective contraception during treatment with VENCLEXTA and for at least 
30 days after the last dose.

Increased Mortality in Patients with Multiple Myeloma when VENCLEXTA is Added to Bortezomib 
and Dexamethasone
•   In a randomized trial (BELLINI; NCT02755597) in patients with relapsed or refractory multiple myeloma, the 

addition of VENCLEXTA to bortezomib plus dexamethasone, a use for which VENCLEXTA is not indicated, 
resulted in increased mortality. Treatment of patients with multiple myeloma with VENCLEXTA in combination 
with bortezomib plus dexamethasone is not recommended outside of controlled clinical trials.

Adverse Reactions
•   In patients with AML receiving combination therapy with azacitidine, the most frequent serious adverse reactions 

(≥5%) were febrile neutropenia (30%), pneumonia (22%), sepsis (excluding fungal; 19%), and hemorrhage (6%). The 
most common adverse reactions including hematological abnormalities (≥30%) of any grade were neutrophils 
decreased (98%), platelets decreased (94%), lymphocytes decreased (91%), hemoglobin decreased (61%), nausea 
(44%), diarrhea (43%), febrile neutropenia (42%), musculoskeletal pain (36%), pneumonia (33%), fatigue (31%), and 
vomiting (30%). Fatal adverse reactions occurred in 23% of patients who received VENCLEXTA in combination with 
azacitidine, with the most frequent (≥2%) being pneumonia (4%), sepsis (excluding fungal; 3%), and hemorrhage (2%).

• In patients with AML receiving combination therapy with decitabine, the most frequent serious adverse reactions 
(≥10%) were sepsis (excluding fungal; 46%), febrile neutropenia (38%), and pneumonia (31%). The most common 
adverse reactions including hematological abnormalities (≥30%) of any grade were neutrophils decreased (100%), 
lymphocytes decreased (100%), white blood cells decreased (100%), platelets decreased (92%), hemoglobin 
decreased (69%), febrile neutropenia (69%), fatigue (62%), constipation (62%), musculoskeletal pain (54%), dizziness 
(54%), nausea (54%), abdominal pain (46%), diarrhea (46%), pneumonia (46%), sepsis (excluding fungal; 46%), cough 
(38%), pyrexia (31%), hypotension (31%), oropharyngeal pain (31%), edema (31%), and vomiting (31%). One (8%) 
fatal adverse reaction of bacteremia occurred within 30 days of starting treatment.

• In patients with AML receiving combination therapy with low-dose cytarabine, the most frequent serious adverse 
reactions (≥10%) were pneumonia (17%), febrile neutropenia (16%), and sepsis (excluding fungal; 12%). The most 
common adverse reactions including hematological abnormalities (≥30%) of any grade were platelets decreased 
(97%), neutrophils decreased (95%), lymphocytes decreased (92%), hemoglobin decreased (63%), nausea (42%), and 
febrile neutropenia (32%). Fatal adverse reactions occurred in 23% of patients who received VENCLEXTA in 
combination with LDAC, with the most frequent (≥5%) being pneumonia (6%) and sepsis (excluding fungal; 7%). 

Drug Interactions
•  Concomitant use with a P-gp inhibitor or a strong or moderate CYP3A inhibitor increases VENCLEXTA exposure, 

which may increase VENCLEXTA toxicities, including the risk of TLS. Consider alternative medications or adjust 
VENCLEXTA dosage and monitor more frequently for adverse reactions. Resume the VENCLEXTA dosage that 
was used prior to concomitant use of a P-gp inhibitor or a strong or moderate CYP3A inhibitor 2 to 3 days after 
discontinuation of the inhibitor.

•  Patients should avoid grapefruit products, Seville oranges, and starfruit during treatment as they contain inhibitors 
of CYP3A.

•  Avoid concomitant use of strong or moderate CYP3A inducers.
•  Monitor international normalized ratio (INR) more frequently in patients receiving warfarin.
•  Avoid concomitant use of VENCLEXTA with a P-gp substrate. If concomitant use is unavoidable, separate dosing 

of the P-gp substrate at least 6 hours before VENCLEXTA.
Lactation
•  Advise nursing women not to breastfeed during treatment with VENCLEXTA and for 1 week after the last dose.
Females and Males of Reproductive Potential
•   Advise females of reproductive potential to use effective contraception during treatment with VENCLEXTA and 

for at least 30 days after the last dose.
•   Based on fi ndings in animals, VENCLEXTA may impair male fertility
Hepatic Impairment
•   Reduce the dose of VENCLEXTA for patients with severe hepatic impairment (Child-Pugh C); monitor these 

patients more frequently for signs of adverse reactions. No dose adjustment is recommended for patients with 
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment.

Please see Brief Summary of full Prescribing Information on the pages following this advertisement.
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Important Safety Information
Tumor Lysis Syndrome
•   Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients 

treated with VENCLEXTA.
•  VENCLEXTA can cause rapid reduction in tumor and thus poses a risk for TLS at initiation and during the ramp-up

phase in all patients. Changes in blood chemistries consistent with TLS that require prompt management can 
occur as early as 6 to 8 hours following the fi rst dose of VENCLEXTA and at each dose increase.

•   In patients with AML who followed the current 3-day ramp-up dosing schedule and the TLS prophylaxis and 
monitoring measures, the rate of TLS was 1.1% in patients who received VENCLEXTA in combination with 
azacitidine. In patients with AML who followed a 4-day ramp-up dosing schedule and the TLS prophylaxis and 
monitoring measures, the rate of TLS was 5.6% and included deaths and renal failure in patients who received 
VENCLEXTA in combination with low-dose cytarabine.

•   The risk of TLS is a continuum based on multiple factors, particularly reduced renal function, tumor burden, and 
type of malignancy.

•  Assess all patients for risk and provide appropriate prophylaxis for TLS, including hydration and anti-hyperuricemics. 
Monitor blood chemistries and manage abnormalities promptly. Employ more intensive measures (IV hydration, 
frequent monitoring, hospitalization) as overall risk increases. Interrupt dosing if needed; when restarting 
VENCLEXTA follow dose modifi cation guidance in the Prescribing Information.

•   Concomitant use of VENCLEXTA with P-gp inhibitors or strong or moderate CYP3A inhibitors increases venetoclax 
exposure, which may increase the risk of TLS at initiation and during the ramp-up phase, and requires VENCLEXTA 
dose reduction. 

Neutropenia
•    In patients with AML, baseline neutrophil counts worsened in 95% to 100% of patients treated with VENCLEXTA in 

combination with azacitidine or decitabine or low-dose cytarabine. Neutropenia can recur with subsequent cycles.
•  Monitor complete blood counts. Interrupt dosing for severe neutropenia. Resume at same dose then reduce 

duration based on remission status and fi rst or subsequent occurrence of neutropenia. Consider supportive 
measures including antimicrobials and growth factors (e.g., G-CSF).

Infections
•   Fatal and serious infections such as pneumonia and sepsis have occurred in patients treated with VENCLEXTA. 

Monitor patients for signs and symptoms of infection and treat promptly. Withhold VENCLEXTA for Grade 3 
and 4 infection until resolution and resume at same dose.

Immunization
•    Do not administer live attenuated vaccines prior to, during, or after treatment with VENCLEXTA until B-cell 

recovery occurs. Advise patients that vaccinations may be less effective.
Embryo-Fetal Toxicity
•     VENCLEXTA may cause embryo-fetal harm when administered to a pregnant woman. Advise females of 

reproductive potential to use effective contraception during treatment with VENCLEXTA and for at least 
30 days after the last dose.

Increased Mortality in Patients with Multiple Myeloma when VENCLEXTA is Added to Bortezomib 
and Dexamethasone
•   In a randomized trial (BELLINI; NCT02755597) in patients with relapsed or refractory multiple myeloma, the 

addition of VENCLEXTA to bortezomib plus dexamethasone, a use for which VENCLEXTA is not indicated, 
resulted in increased mortality. Treatment of patients with multiple myeloma with VENCLEXTA in combination 
with bortezomib plus dexamethasone is not recommended outside of controlled clinical trials.

Adverse Reactions
•   In patients with AML receiving combination therapy with azacitidine, the most frequent serious adverse reactions 

(≥5%) were febrile neutropenia (30%), pneumonia (22%), sepsis (excluding fungal; 19%), and hemorrhage (6%). The 
most common adverse reactions including hematological abnormalities (≥30%) of any grade were neutrophils 
decreased (98%), platelets decreased (94%), lymphocytes decreased (91%), hemoglobin decreased (61%), nausea 
(44%), diarrhea (43%), febrile neutropenia (42%), musculoskeletal pain (36%), pneumonia (33%), fatigue (31%), and 
vomiting (30%). Fatal adverse reactions occurred in 23% of patients who received VENCLEXTA in combination with 
azacitidine, with the most frequent (≥2%) being pneumonia (4%), sepsis (excluding fungal; 3%), and hemorrhage (2%).

• In patients with AML receiving combination therapy with decitabine, the most frequent serious adverse reactions 
(≥10%) were sepsis (excluding fungal; 46%), febrile neutropenia (38%), and pneumonia (31%). The most common 
adverse reactions including hematological abnormalities (≥30%) of any grade were neutrophils decreased (100%), 
lymphocytes decreased (100%), white blood cells decreased (100%), platelets decreased (92%), hemoglobin 
decreased (69%), febrile neutropenia (69%), fatigue (62%), constipation (62%), musculoskeletal pain (54%), dizziness 
(54%), nausea (54%), abdominal pain (46%), diarrhea (46%), pneumonia (46%), sepsis (excluding fungal; 46%), cough 
(38%), pyrexia (31%), hypotension (31%), oropharyngeal pain (31%), edema (31%), and vomiting (31%). One (8%) 
fatal adverse reaction of bacteremia occurred within 30 days of starting treatment.

• In patients with AML receiving combination therapy with low-dose cytarabine, the most frequent serious adverse 
reactions (≥10%) were pneumonia (17%), febrile neutropenia (16%), and sepsis (excluding fungal; 12%). The most 
common adverse reactions including hematological abnormalities (≥30%) of any grade were platelets decreased 
(97%), neutrophils decreased (95%), lymphocytes decreased (92%), hemoglobin decreased (63%), nausea (42%), and 
febrile neutropenia (32%). Fatal adverse reactions occurred in 23% of patients who received VENCLEXTA in 
combination with LDAC, with the most frequent (≥5%) being pneumonia (6%) and sepsis (excluding fungal; 7%). 

Drug Interactions
•  Concomitant use with a P-gp inhibitor or a strong or moderate CYP3A inhibitor increases VENCLEXTA exposure, 

which may increase VENCLEXTA toxicities, including the risk of TLS. Consider alternative medications or adjust 
VENCLEXTA dosage and monitor more frequently for adverse reactions. Resume the VENCLEXTA dosage that 
was used prior to concomitant use of a P-gp inhibitor or a strong or moderate CYP3A inhibitor 2 to 3 days after 
discontinuation of the inhibitor.

•  Patients should avoid grapefruit products, Seville oranges, and starfruit during treatment as they contain inhibitors 
of CYP3A.

•  Avoid concomitant use of strong or moderate CYP3A inducers.
•  Monitor international normalized ratio (INR) more frequently in patients receiving warfarin.
•  Avoid concomitant use of VENCLEXTA with a P-gp substrate. If concomitant use is unavoidable, separate dosing 

of the P-gp substrate at least 6 hours before VENCLEXTA.
Lactation
•  Advise nursing women not to breastfeed during treatment with VENCLEXTA and for 1 week after the last dose.
Females and Males of Reproductive Potential
•   Advise females of reproductive potential to use effective contraception during treatment with VENCLEXTA and 

for at least 30 days after the last dose.
•   Based on fi ndings in animals, VENCLEXTA may impair male fertility
Hepatic Impairment
•   Reduce the dose of VENCLEXTA for patients with severe hepatic impairment (Child-Pugh C); monitor these 

patients more frequently for signs of adverse reactions. No dose adjustment is recommended for patients with 
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment.

Please see Brief Summary of full Prescribing Information on the pages following this advertisement.
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VENCLEXTA® (venetoclax tablets) PROFESSIONAL BRIEF SUMMARY
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION

 INDICATIONS AND USAGE
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma
VENCLEXTA is indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL) or small 
lymphocytic lymphoma (SLL).
Acute Myeloid Leukemia
VENCLEXTA is indicated in combination with azacitidine, or decitabine, or low-dose cytarabine for the 
treatment of newly diagnosed acute myeloid leukemia (AML) in adults 75 years or older, or who have 
comorbidities that preclude use of intensive induction chemotherapy.

CONTRAINDICATIONS
Concomitant use of VENCLEXTA with strong CYP3A inhibitors at initiation and during the ramp-up phase is 
contraindicated in patients with CLL/SLL due to the potential for increased risk of tumor lysis syndrome [see 
Drug Interactions]. 
WARNINGS AND PRECAUTIONS
Tumor Lysis Syndrome
Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients 
treated with VENCLEXTA [see Adverse Reactions]. 
VENCLEXTA can cause rapid reduction in tumor and thus poses a risk for TLS at initiation and during the 
ramp-up phase in all patients, and during reinitiation after dosage interruption in patients with CLL/SLL. 
Changes in blood chemistries consistent with TLS that require prompt management can occur as early as 
6 to 8 hours following the �rst dose of VENCLEXTA and at each dose increase. TLS, including fatal cases, has 
been reported after a single 20 mg dose of VENCLEXTA.
In patients with CLL/SLL who followed the current (5-week) dose ramp-up and the TLS prophylaxis and 
monitoring measures, the rate of TLS was 2% in the VENCLEXTA CLL/SLL monotherapy trials. The rate of TLS 
remained consistent with VENCLEXTA in combination with obinutuzumab or rituximab. With a 2- to 3-week 
dose ramp-up and higher starting dose in patients with CLL/SLL, the TLS rate was 13% and included deaths 
and renal failure [see Adverse Reactions]. 
In patients with AML who followed the current 3-day ramp-up dosing schedule and the TLS prophylaxis and 
monitoring measures, the rate of TLS was 1.1% in patients who received VENCLEXTA in combination with 
azacitidine (VIALE-A). In patients with AML who followed a 4-day ramp-up dosing schedule and the TLS 
prophylaxis and monitoring measures, the rate of TLS was 5.6% and included deaths and renal failure in 
patients who received VENCLEXTA in combination with low-dose cytarabine (VIALE-C) [see Adverse Reactions].
The risk of TLS is a continuum based on multiple factors, particularly reduced renal function, tumor burden, 
and type of malignancy. Splenomegaly may also increase the risk of TLS in patients with CLL/SLL.
Assess all patients for risk and provide appropriate prophylaxis for TLS, including hydration and 
anti-hyperuricemics. Monitor blood chemistries and manage abnormalities promptly. Employ more intensive 
measures (intravenous hydration, frequent monitoring, hospitalization) as overall risk increases. Interrupt 
dosing if needed; when restarting VENCLEXTA, follow dose modi�cation guidance in the full Prescribing 
Information. 
Concomitant use of VENCLEXTA with P-gp inhibitors or strong or moderate CYP3A inhibitors increases 
venetoclax exposure, which may increase the risk of TLS at initiation and during the ramp-up phase of 
VENCLEXTA. For patients with CLL/SLL, coadministration of VENCLEXTA with strong CYP3A inhibitors at 
initiation and during the 5-week ramp-up phase is contraindicated [see Contraindications]. For patients with 
AML, reduce the dose of VENCLEXTA when coadministered with strong CYP3A inhibitors at initiation and during 
the 3- or 4-day ramp-up phase. For patients with CLL/SLL or AML, reduce the dose of VENCLEXTA when 
coadministered with moderate CYP3A4 inhibitors or P-gp inhibitors [see Drug Interactions]. 
Neutropenia
In patients with CLL, Grade 3 or 4 neutropenia developed in 63% to 64% of patients and Grade 4 neutropenia 
developed in 31% to 33% of patients when treated with VENCLEXTA in combination and monotherapy studies. 
Febrile neutropenia occurred in 4% to 6% of patients [see Adverse Reactions]. 
In patients with AML, baseline neutrophil counts worsened in 95% to 100% of patients treated with 
VENCLEXTA in combination with azacitidine, decitabine, or low-dose cytarabine. Neutropenia can recur with 
subsequent cycles. 
Monitor complete blood counts throughout the treatment period. Consider supportive measures, including 
antimicrobials and growth factors (e.g., G-CSF). 
Infections
Fatal and serious infections, such as pneumonia and sepsis, have occurred in patients treated with VENCLEXTA 
[see Adverse Reactions]. 
Monitor patients for signs and symptoms of infection and treat promptly. Withhold VENCLEXTA for Grade 3 and 
4 infection until resolution. 
Immunization
Do not administer live attenuated vaccines prior to, during, or after treatment with VENCLEXTA until B-cell 
recovery occurs. The safety and ef�cacy of immunization with live attenuated vaccines during or following 
VENCLEXTA therapy have not been studied. Advise patients that vaccinations may be less effective. 
Embryo-Fetal Toxicity
Based on �ndings in animals and its mechanism of action, VENCLEXTA may cause embryo-fetal harm when 
administered to a pregnant woman. In an embryo-fetal study conducted in mice, administration of venetoclax 
to pregnant animals at exposures equivalent to that observed in patients at a dose of 400 mg daily resulted in 
post-implantation loss and decreased fetal weight. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with VENCLEXTA and for at least 30 days after the last dose [see Use 
in Speci�c Populations]
Increased Mortality in Patients with Multiple Myeloma when VENCLEXTA is Added to Bortezomib and 
Dexamethasone
In a randomized trial (BELLINI; NCT02755597) in patients with relapsed or refractory multiple myeloma, the 
addition of VENCLEXTA to bortezomib plus dexamethasone, a use for which VENCLEXTA is not indicated, 
resulted in increased mortality. Treatment of patients with multiple myeloma with VENCLEXTA in combination 
with bortezomib plus dexamethasone is not recommended outside of controlled clinical trials.

ADVERSE REACTIONS
The following clinically signi�cant adverse reactions are described elsewhere in the labeling: 
• Tumor Lysis Syndrome [see Warnings and Precautions]
• Neutropenia [see Warnings and Precautions]
• Infections [see Warnings and Precautions]
Clinical Trials Experience 
Because clinical trials are conducted under widely variable conditions, adverse event rates observed in clinical 
trials of a drug cannot be directly compared with rates of clinical trials of another drug and may not re�ect the 
rates observed in practice. 
In CLL/SLL, the safety population re�ects exposure to VENCLEXTA as monotherapy in patients in M13-982, 
M14-032, and M12-175 and in combination with obinutuzumab or rituximab in patients in CLL14 and 
MURANO. In this CLL/SLL safety population, the most common adverse reactions (≥20%) for VENCLEXTA 
were neutropenia, thrombocytopenia, anemia, diarrhea, nausea, upper respiratory tract infection, cough, 
musculoskeletal pain, fatigue, and edema. 
In AML, the safety population re�ects exposure to VENCLEXTA in combination with decitabine, azacitidine, or 
low-dose cytarabine in patients in M14-358, VIALE-A, and VIALE-C. In this safety population, the most common 
adverse reactions (≥30% in any trial) were nausea, diarrhea, thrombocytopenia, constipation, neutropenia, 
febrile neutropenia, fatigue, vomiting, edema, pyrexia, pneumonia, dyspnea, hemorrhage, anemia, rash, 
abdominal pain, sepsis, musculoskeletal pain, dizziness, cough, oropharyngeal pain, and hypotension.
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma 
VENCLEXTA in Combination with Obinutuzumab 
The safety of VENCLEXTA in combination with obinutuzumab (VEN+G) (N=212) versus obinutuzumab in 
combination with chlorambucil (GClb) (N=214) was evaluated in CLL14, a randomized, open-label, actively 
controlled trial in patients with previously untreated CLL. Patients randomized to the VEN+G arm were treated 
with VENCLEXTA and obinutuzumab in combination for six cycles, then with VENCLEXTA as monotherapy for 
an additional six cycles. Patients initiated the �rst dose of the 5-week ramp-up for VENCLEXTA on Day 22 
of Cycle 1 and once completed, continued VENCLEXTA 400 mg orally once daily for a total of 12 cycles. The 
trial required a total Cumulative Illness Rating Scale (CIRS) >6 or CLcr <70 mL/min, hepatic transaminases 
and total bilirubin ≤2 times upper limit of normal and excluded patients with any individual organ/system 
impairment score of 4 by CIRS except eye, ear, nose, and throat organ system. The median duration of 
exposure to VENCLEXTA was 10.5 months (range: 0 to 13.5 months) and the median number of cycles of 
obinutuzumab was 6 in the VEN+G arm.
Serious adverse reactions were reported in 49% of patients in the VEN+G arm, most often due to febrile 
neutropenia and pneumonia (5% each). Fatal adverse reactions that occurred in the absence of disease 
progression and with onset within 28 days of the last study treatment were reported in 2% (4/212) of patients, 
most often from infection. 
In the VEN+G arm, adverse reactions led to treatment discontinuation in 16% of patients, dose reduction in 
21%, and dose interruption in 74%. Neutropenia led to discontinuation of VENCLEXTA in 2% of patients, dose 
reduction in 13%, and dose interruption in 41%.
Table 1 presents adverse reactions identi�ed in CLL14. 

Table 1. Adverse Reactions (≥10%) in Patients Treated with VEN+G in CLL14

Adverse Reaction 

VENCLEXTA + Obinutuzumab
(N = 212)

Obinutuzumab + Chlorambucil
(N = 214)

All Grades
(%)

Grade ≥3
(%)

All Grades
(%)

Grade ≥3
(%)

Blood and lymphatic system disorders

   Neutropeniaa 60 56 62 52

   Anemiaa 17 8 20 7

Gastrointestinal disorders

   Diarrhea 28 4 15 1

   Nausea 19 0 22 1

   Constipation 13 0 9 0

   Vomiting 10 1 8 1

General disorders and administration site conditions

   Fatiguea 21 2 23 1

Infections and infestations

   Upper respiratory
   tract infectiona 17 1 17 1

aIncludes multiple adverse reaction terms. 

Other clinically important adverse reactions (All Grades) reported in <10% of patients treated with VEN+G are 
presented below: 
Blood and lymphatic system disorders: febrile neutropenia (6%) 
Infection and infestations (all include multiple adverse reaction terms): pneumonia (9%), urinary tract 
infection (6%), sepsis (4%) 
Metabolism and nutrition disorder: tumor lysis syndrome (1%) 
During treatment with VENCLEXTA monotherapy after completion of VEN+G, the adverse reaction that occurred 
in ≥10% of patients was neutropenia (26%). The grade ≥3 adverse reactions that occurred in ≥2% of patients 
were neutropenia (23%) and anemia (2%). 
Table 2 presents laboratory abnormalities CLL14.
Table 2. New or Worsening Clinically Important Laboratory Abnormalities (≥10%) in Patients Treated 
with VEN+G in CLL14

Laboratory Abnormalitya

VENCLEXTA +
Obinutuzumab

(N = 212)

Obinutuzumab +
Chlorambucil

(N = 214)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Hematology

   Leukopenia 90 46 89 41

   Lymphopenia 87 57 87 51

   Neutropenia 83 63 79 56

   Thrombocytopenia 68 28 71 26

   Anemia 53 15 46 11

Chemistry

   Blood creatinine increased 80 6 74 2

   Hypocalcemia 67 9 58 4

   Hyperkalemia 41 4 35 3

   Hyperuricemia 38 38 38 38
aIncludes laboratory abnormalities that were new or worsening, or with worsening from baseline unknown. 

Grade 4 laboratory abnormalities that developed in ≥2% of patients treated with VEN+G included neutropenia 
(32%), leukopenia and lymphopenia (10%), thrombocytopenia (8%), hypocalcemia (8%), hyperuricemia (7%), 
blood creatinine increased (3%), hypercalcemia (3%), and hypokalemia (2%). 
VENCLEXTA in Combination with Rituximab 
The safety of VENCLEXTA in combination with rituximab (VEN+R) (N=194) versus bendamustine in combination 
with rituximab (B+R) (N=188) was evaluated in MURANO. Patients randomized to VEN+R completed the 
scheduled ramp-up (5 weeks) and received VENCLEXTA 400 mg once daily, in combination with rituximab for 
6 cycles followed by VENCLEXTA monotherapy, for a total of 24 months after ramp-up. At the time of analysis, 
the median duration of exposure to VENCLEXTA was 22 months and the median number of cycles of rituximab 
was 6 in the VEN+R arm. 
Serious adverse reactions were reported in 46% of patients in the VEN+R arm, with most frequent (≥5%) 
being pneumonia (9%). Fatal adverse reactions that occurred in the absence of disease progression and 
within 30 days of the last VENCLEXTA treatment and/or 90 days of last rituximab were reported in 
2% (4/194) of patients. 
In the VEN+R arm, adverse reactions led to treatment discontinuation in 16% of patients, dose reduction 
in 15%, and dose interruption in 71%. Neutropenia and thrombocytopenia each led to discontinuation of 
VENCLEXTA in 3% of patients. Neutropenia led to dose interruption of VENCLEXTA in 46% of patients.
Table 3 presents adverse reactions identi�ed in MURANO.  
Table 3. Adverse Reactions (≥10%) in Patients Treated with VEN+R in MURANO

Adverse Reaction 

VENCLEXTA + Rituximab
(N = 194)

Bendamustine + Rituximab
(N = 188)

All Grades
(%)

Grade ≥3
(%)

All Grades
(%)

Grade ≥3
(%)

Blood and lymphatic system disorders

  Neutropeniaa 65 62 50 44

  Anemiaa 16 11 23 14

Gastrointestinal disorders

  Diarrhea 40 3 17 1

  Nausea 21 1 34 1

  Constipation 14 <1 21 0

Infections and infestations

  Upper respiratory
  tract infectiona 39 2 23 2

  Lower respiratory
  tract infectiona 18 2 10 2

  Pneumoniaa 10 7 14 10

General disorders and administration site conditions

  Fatiguea 22 2 26 <1
aIncludes multiple adverse reaction terms. 

Other clinically important adverse reactions (All Grades) reported in <10% of patients treated with VEN+R are 
presented below: 
Blood and lymphatic system disorders: febrile neutropenia (4%) 
Gastrointestinal disorders: vomiting (8%) 
Infections and infestations: sepsis (<1%) 
Metabolism and nutrition disorders: tumor lysis syndrome (3%)
During treatment with VENCLEXTA monotherapy after completion of VEN+R combination treatment, adverse 
reactions that occurred in ≥10% of patients were upper respiratory tract infection (21%), diarrhea (19%), 
neutropenia (16%), and lower respiratory tract infections (11%). The Grade 3 or 4 adverse reactions that 
occurred in ≥2% of patients were neutropenia (12%) and anemia (3%). 
Table 4 presents laboratory abnormalities identi�ed in MURANO.  

Table 4. New or Worsening Clinically Important Laboratory Abnormalities (≥10%) in Patients Treated 
with VEN+R in MURANO

Laboratory Abnormality

VENCLEXTA + Rituximab
(N = 194)

Bendamustine + Rituximab
(N = 188)

All Gradesa

(%)
Grade 3 or 4

(%)
All Gradesa

(%)
Grade 3 or 4

(%)

Hematology

   Leukopenia 89 46 81 35

   Lymphopenia 87 56 79 55

   Neutropenia 86 64 84 59

   Anemia 50 12 63 15

   Thrombocytopenia 49 15 60 20

Chemistry

   Blood creatinine increased 77 <1 78 1

   Hypocalcemia 62 5 51 2

   Hyperuricemia 36 36 33 33

   Hyperkalemia 24 3 19 2
aIncludes laboratory abnormalities that were new or worsening, or with worsening from baseline unknown. 

Grade 4 laboratory abnormalities that developed in ≥2% of patients treated with VEN+R included neutropenia 
(31%), lymphopenia (16%), leukopenia (6%), thrombocytopenia (6%), hyperuricemia (4%), hypocalcemia (2%), 
hypoglycemia (2%), and hypermagnesemia (2%). 
VENCLEXTA as Monotherapy 
The safety of VENCLEXTA was evaluated in pooled data from three single-arm trials (M13-982, M14-032, 
and M12-175). Patients received VENCLEXTA 400 mg orally once daily after completing the ramp-up phase 
(N=352). The median duration of treatment with VENCLEXTA at the time of data analysis was 14.5 months 
(range: 0 to 50 months). Fifty-two percent of patients received VENCLEXTA for more than 60 weeks.
In the pooled dataset, the median age was 66 years (range: 28 to 85 years), 93% were White, and 68% were 
male. The median number of prior therapies was 3 (range: 0 to 15).
Serious adverse reactions were reported in 52% of patients, with the most frequent (≥5%) being pneumonia 
(9%), febrile neutropenia (5%), and sepsis (5%). Fatal adverse reactions that occurred in the absence of 
disease progression and within 30 days of venetoclax treatment were reported in 2% of patients in the 
VENCLEXTA monotherapy studies, most often (2 patients) from septic shock. 
Adverse reactions led to treatment discontinuation in 9% of patients, dose reduction in 13%, and 
dose interruption in 36%. The most frequent adverse reactions leading to drug discontinuation were 
thrombocytopenia and autoimmune hemolytic anemia. The most frequent adverse reaction (≥5%) leading to 
dose reductions or interruptions was neutropenia (8%). 
Table 5 presents adverse reactions identi�ed in these trials.  
Table 5. Adverse Reactions Reported in ≥10% (All Grades) or ≥5% (Grade ≥3) of Patients with Previously 
Treated CLL/SLL Who Received VENCLEXTA Monotherapy 

Adverse Reaction 

VENCLEXTA
(N = 352)

All Grades
(%)

Grade ≥3
(%)

Blood and lymphatic system disorders

Neutropeniaa 50 45

Anemiaa 33 18

Thrombocytopeniaa 29 20

Lymphopeniaa 11 7

Febrile neutropenia 6 6

Gastrointestinal disorders

Diarrhea 43 3

Nausea 42 1

Abdominal paina 18 3

Vomiting 16 1

Constipation 16 <1

Mucositisa 13 <1

Infections and infestations

Upper respiratory tract infectiona 36 1

Pneumoniaa 14 8

Lower respiratory tract infectiona 11 2

General disorders and administration site conditions

Fatiguea 32 4

Edemaa 22 2

Pyrexia 18 <1

Musculoskeletal and connective tissue disorders

Musculoskeletal paina 29 2

Arthralgia 12 <1

Respiratory, thoracic, and mediastinal disorders

Cougha 22 0

Dyspneaa 13 1

Nervous system disorders

Headache 18 <1

Dizzinessa 14 0

Skin and subcutaneous tissue disorders

Rasha 18 <1

Adverse reactions graded using NCI Common Terminology Criteria for Adverse Events version 4.0.
aIncludes multiple adverse reaction terms.

Table 6 presents laboratory abnormalities reported throughout treatment that were new or worsening from 
baseline. The most common (>5%) Grade 4 laboratory abnormalities observed with VENCLEXTA monotherapy 
were hematologic laboratory abnormalities, including neutropenia (33%), leukopenia (11%), thrombocytopenia 
(15%), and lymphopenia (9%).  
Table 6. New or Worsening Laboratory Abnormalities in ≥40% (All Grades) or ≥10% (Grade 3 or 4) of 
Patients with Previously Treated CLL/SLL Who Received VENCLEXTA Monotherapy

Laboratory Abnormality

VENCLEXTA
(N = 352)

All Gradesa

(%)
Grade 3 or 4

(%)

Hematology

   Leukopenia 89 42

   Neutropenia 87 63

   Lymphopenia 74 40

   Anemia 71 26

   Thrombocytopenia 64 31

Chemistry

   Hypocalcemia 87 12

   Hyperglycemia 67 7

   Hyperkalemia 59 5

   AST increased 53 3

   Hypoalbuminemia 49 2

   Hypophosphatemia 45 11

   Hyponatremia 40 9
aIncludes laboratory abnormalities that were new or worsening, or worsening from baseline unknown. 
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Other clinically important adverse reactions (All Grades) at ≥10% that did not meet criteria for Table 7 or 
<10% are presented below:
Hepatobiliary disorders: cholecystitis/cholelithiasisa (4%) 
Infections and infestations: pneumoniab (33%)
Metabolism and nutrition disorders: tumor lysis syndrome (1%)
Nervous system disorders: headachec (11%)
Investigations: weight decreased (13%).
aIncludes cholecystitis acute, cholelithiasis, cholecystitis, and cholecystitis chronic.
bIncludes pneumonia, lung infection, pneumonia fungal, pneumonia klebsiella, atypical pneumonia, lower 
respiratory tract infection, pneumonia viral, lower respiratory tract infection fungal, pneumonia hemophilus, 
pneumonia pneumococcal, and pneumonia respiratory syncytial viral.
cIncludes headache and tension headache.
Table 8 presents laboratory abnormalities identi�ed in VIALE-A.
Table 8. New or Worsening Laboratory Abnormalities (≥10%) in Patients with AML Who Received 
VEN+AZA with a Difference Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Reactions 
Compared with PBO+AZA in VIALE-A

Laboratory Abnormality

VENCLEXTA + 
Azacitidine

Placebo + 
Azacitidine

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Hematology

   Neutrophils decreased 98 98 88 81

   Platelet decreased 94 88 94 80

   Lymphocytes decreased 91 71 72 39

   Hemoglobin decreased 61 57 56 52

Chemistry

   Bilirubin increased 53 7 40 4

   Calcium decreased 51 6 39 9

   Sodium decreased 46 14 47 8

   Alkaline phosphatase increased 42 1 29 <1

   Blood bicarbonate decreased 31 <1 25 0

The denominator used to calculate the rate varied from 85 to 144 in the PBO+AZA arm and from 125 to 283 
in the VEN+AZA arm based on the number of patients with at least one post-treatment value.

VENCLEXTA in Combination with Azacitidine or Decitabine 
The safety of VENCLEXTA in combination with azacitidine (N=67) or decitabine (N=13) was evaluated in 
M14-358, a non-randomized trial of patients with newly diagnosed AML. At baseline, patients were ≥75 years 
of age, or had comorbidities that precluded the use of intensive induction chemotherapy based on at least one 
of the following criteria: baseline ECOG performance status of 2-3, severe cardiac or pulmonary comorbidity, 
moderate hepatic impairment, CLcr <45 mL/min, or other comorbidity . Patients received VENCLEXTA 400 mg 
orally once daily after completion of the ramp-up phase in combination with azacitidine (75 mg/m2 either 
intravenously or subcutaneously on Days 1-7 of each 28-day cycle) or decitabine (20 mg/m2 intravenously on 
Days 1-5 of each 28-day cycle).
Azacitidine
The median duration of exposure to VENCLEXTA when administered in combination with azacitidine was 
6.5 months (range: 0.1 to 38.1 months). The safety of VENCLEXTA in combination with azacitidine in this trial is 
consistent with that of VIALE-A. 
Decitabine
The median duration of exposure to VENCLEXTA when administered in combination with decitabine was 
8.4 months (range: 0.5 to 39 months).
Serious adverse reactions were reported in 85% of patients who received VENCLEXTA with decitabine, the 
most frequent (≥10%) being sepsis (excluding fungal; 46%), febrile neutropenia (38%), and pneumonia (31%). 
One (8%) fatal adverse reaction of bacteremia occurred within 30 days of starting treatment.
Permanent discontinuation of VENCLEXTA due to adverse reactions occurred in 38% of patients. The most 
frequent adverse reaction leading to permanent discontinuation (≥5%) was pneumonia (8%). 
Dosage reductions of VENCLEXTA due to adverse reactions occurred in 15% of patients. The most frequent 
adverse reaction leading to dose reduction (≥5%) was neutropenia (15%). 
Dosage interruptions of VENCLEXTA due to adverse reactions occurred in 69% of patients. The most frequent 
adverse reactions leading to dose interruption (≥10%) were neutropenia (38%), febrile neutropenia (23%), 
leukopenia (15%), and pneumonia (15%). 
The most common adverse reactions (≥30%) were febrile neutropenia (69%), fatigue (62%), constipation 
(62%), musculoskeletal pain (54%), dizziness (54%), nausea (54%), abdominal pain (46%), diarrhea 
(46%), pneumonia (46%), sepsis (excluding fungal; 46%), cough (38%), pyrexia (31%), hypotension (31%), 
oropharyngeal pain (31%), edema (31%), and vomiting (31%). The most common laboratory abnormalities 
(≥30%) were neutrophils decreased (100%), lymphocytes decreased (100%), white blood cells decreased 
(100%), platelets decreased (92%), calcium decreased (85%), hemoglobin decreased (69%), glucose 
increased (69%), magnesium decreased (54%), potassium decreased (46%), bilirubin increased (46%), 
albumin decreased (38%), alkaline phosphatase increased (38%), sodium decreased (38%), ALT increased 
(31%), creatinine increased (31%), and potassium increased (31%). 
VENCLEXTA in Combination with Low-Dose Cytarabine
VIALE-C
The safety of VENCLEXTA in combination with low-dose cytarabine (VEN+LDAC) (N=142) versus placebo with 
low-dose cytarabine (PBO+LDAC) (N=68) was evaluated in VIALE-C, a double-blind randomized trial in patients 
with newly diagnosed AML. At baseline, patients were ≥75 years of age, or had comorbidities that precluded 
the use of intensive induction chemotherapy based on at least one of the following criteria: baseline ECOG 
performance status of 2-3, severe cardiac or pulmonary comorbidity, moderate hepatic impairment, 
CLcr <45 mL/min, or other comorbidity. Patients were randomized to receive VENCLEXTA 600 mg orally once 
daily after completion of a 4-day ramp-up phase in combination with low-dose cytarabine (20 mg/m2

subcutaneously once daily on Days 1-10 of each 28-day cycle) or placebo in combination with low-dose 
cytarabine. Among patients who received VEN+LDAC, the median duration of exposure to VENCLEXTA was 
3.9 months (range: <0.1 to 17.1 months). 
Serious adverse reactions were reported in 65% of patients who received VEN+LDAC, with the most frequent 
(≥10%) being pneumonia (17%), febrile neutropenia (16%), and sepsis (excluding fungal; 12%). Fatal 
adverse reactions occurred in 23% of patients who received VEN+LDAC, with the most frequent (≥5%) being 
pneumonia (6%) and sepsis (excluding fungal; 7%).
Adverse reactions led to permanent discontinuation of VENCLEXTA in 25% of patients, dose reductions in 
9%, and dose interruptions in 63%. The most frequent adverse reaction (>2%) which resulted in permanent 
discontinuation of VENCLEXTA was pneumonia (6%). Adverse reactions which required a dose reduction in 
≥1% of patients were pneumonia (1%) and thrombocytopenia (1%), and the adverse reactions which required 
a dose interruption in ≥5% of patients included neutropenia (20%), thrombocytopenia (15%), pneumonia (8%), 
febrile neutropenia (6%), and sepsis (excluding fungal; 6%). Among patients who achieved bone marrow 
clearance of leukemia, 32% underwent dose interruptions for ANC <500/microliter. 
Table 9 presents adverse reactions identi�ed in VIALE-C.
Table 9. Adverse Reactions (≥10%) in Patients with AML Who Received VEN+LDAC with a Difference 
Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Compared with PBO+LDAC in VIALE-C

Adverse Reaction 

VENCLEXTA + Low-Dose Cytarabine 
(N = 142)

Placebo + Low-Dose Cytarabine
(N = 68)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Gastrointestinal disorders

  Nausea 42 1 31 0

  Diarrhea 28 3 16 0

  Vomiting 25 <1 13 0

  Abdominal paina 15 <1 9 3

  Stomatitisb 15 1 6 0

Blood and lymphatic system disorders

  Febrile neutropenia 32 32 29 29

Infections and infestations

  Pneumoniac 29 19 21 21

Vascular Disorders

  Hemorrhaged 27 8 16 1

  Hypotensione 11 5 4 1

Musculoskeletal and connective tissue disorders

  Musculoskeletal painf 23 3 18 0

Adverse Reaction 

VENCLEXTA + Low-Dose Cytarabine 
(N = 142)

Placebo + Low-Dose Cytarabine
(N = 68)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

General Disorders and Administration Site Conditions 

  Fatigueg 22 2 21 0

Nervous System Disorders

  Headache 11 0 6 0
aIncludes abdominal pain, abdominal pain upper, abdominal discomfort, and abdominal pain lower.
bIncludes stomatitis, mouth ulceration, aphthous ulcer, glossitis, mucosal in�ammation, and tongue 
ulceration.
cIncludes pneumonia, lung infection, lower respiratory tract infection, pneumonia fungal, lower respiratory 
tract infection fungal, pneumocystis jirovecii pneumonia, pneumonia aspiration, pneumonia cytomegaloviral, 
and pneumonia pseudomonal.
dIncludes epistaxis, conjunctival hemorrhage, hemoptysis, gastrointestinal hemorrhage, gingival bleeding, 
mouth hemorrhage, upper gastrointestinal hemorrhage, hematuria, retinal hemorrhage, catheter site 
hemorrhage, cerebral hemorrhage, gastric hemorrhage, gastritis hemorrhagic, hemorrhage intracranial, 
hemorrhage subcutaneous, lip hemorrhage, mucosal hemorrhage, pharyngeal hemorrhage, post procedural 
hemorrhage, pulmonary alveolar hemorrhage, pulmonary hemorrhage, tooth pulp hemorrhage, uterine 
hemorrhage, and vascular access site hemorrhage. 
eIncludes hypotension and orthostatic hypotension.
fIncludes back pain, arthralgia, pain in extremity, musculoskeletal pain, myalgia, neck pain, non-cardiac 
chest pain, arthritis, bone pain, musculoskeletal chest pain, and spinal pain.
gIncludes fatigue and asthenia.

Other clinically important adverse reactions (All Grades) at ≥10% that did not meet criteria for Table 9 or 
<10% are presented below:
Hepatobiliary disorders: cholecystitis/cholelithiasisa (1%)
Infections and infestations: sepsisb (excluding fungal; 15%), urinary tract infectionc (8%)
Metabolism and nutrition disorders: decreased appetite (19%), tumor lysis syndrome (6%)
Nervous system disorders: dizzinessd (9%) 
Respiratory, thoracic, and mediastinal disorders: dyspneae (10%)
Investigations: weight decreased (9%).
aIncludes cholecystitis and cholecystitis acute. 
bIncludes sepsis, bacteremia, septic shock, neutropenic sepsis, staphylococcal bacteremia, streptococcal 
bacteremia, bacterial sepsis, Escherichia bacteremia, pseudomonal bacteremia, and staphylococcal sepsis. 
cIncludes urinary tract infection and escherichia urinary tract infection.
dIncludes dizziness and vertigo.
eIncludes dyspnea and dyspnea exertional.
Table 10 describes laboratory abnormalities identi�ed in VIALE-C.  
Table 10. New or Worsening Laboratory Abnormalities (≥10%) in Patients with AML Who Received 
VEN+LDAC with Difference Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Reactions 
Compared with PBO+LDAC in VIALE-C

Laboratory Abnormality

VENCLEXTA + Low-Dose 
Cytarabine

Placebo + Low-Dose 
Cytarabine 

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Hematology

   Platelets decreased 97 95 92 90

   Neutrophils decreased 95 92 82 71

   Lymphocytes decreased 92 69 65 24

   Hemoglobin decreased 63 57 57 54

Chemistry

   Bilirubin increased 61 7 38 7

   Albumin decreased 61 6 43 4

   Potassium decreased 56 16 42 14

   Calcium decreased 53 8 45 13

   Glucose increased 52 13 59 9

   AST increased 36 6 37 1

   Alkaline phosphatase increased 34 1 26 1

   ALT increased 30 4 26 1

   Sodium increased 11 3 6 1

The denominator used to calculate the rate varied from 38 to 68 in the PBO+LDAC arm and from 65 to 142 
in the VEN+LDAC arm based on the number of patients with at least one post-treatment value.

M14-387
The safety of VENCLEXTA in combination with low-dose cytarabine (N=61) was evaluated in M14-387, a 
non-randomized, open- label trial of patients with newly diagnosed AML. At baseline, patients were ≥75 years 
of age, or had comorbidities that precluded the use of intensive induction chemotherapy based on at least one 
of the following criteria: baseline ECOG performance status of 2-3, severe cardiac or pulmonary comorbidity, 
moderate hepatic impairment, CLcr <45 mL/min, or other comorbidity. Patients received VENCLEXTA 600 mg 
orally once daily after completion of the ramp-up phase in combination with low-dose cytarabine (20mg/m2

subcutaneously on Days 1-10 of each 28-day cycle). The safety of VENCLEXTA in combination with low-dose 
cytarabine is consistent with that of VIALE-C. 

DRUG INTERACTIONS
Effects of Other Drugs on VENCLEXTA
Strong or Moderate CYP3A Inhibitors or P-gp Inhibitors
Concomitant use with a strong or moderate CYP3A inhibitor or a P-gp inhibitor increases venetoclax Cmax and 
AUC0-INF, which may increase VENCLEXTA toxicities, including the risk of TLS [see Warnings and Precautions]. 
Concomitant use with a strong CYP3A inhibitor at initiation and during the ramp-up phase in patients with 
CLL/SLL is contraindicated [see Contraindications]. 
In patients with CLL/SLL taking a steady daily dosage (after ramp-up phase), consider alternative medications 
or adjust VENCLEXTA dosage and monitor more frequently for adverse reactions. 
In patients with AML, adjust VENCLEXTA dosage and monitor more frequently for adverse reactions. 
Resume the VENCLEXTA dosage that was used prior to concomitant use with a strong or moderate CYP3A 
inhibitor or a P-gp inhibitor 2 to 3 days after discontinuation of the inhibitor. 
Avoid grapefruit products, Seville oranges, and starfruit during treatment with VENCLEXTA, as they contain 
inhibitors of CYP3A. 
Strong or Moderate CYP3A Inducers
Concomitant use with a strong CYP3A inducer decreases venetoclax Cmax and AUC0-INF, which may decrease 
VENCLEXTA ef�cacy. Avoid concomitant use of VENCLEXTA with strong CYP3A inducers or moderate CYP3A 
inducers. 
Effect of VENCLEXTA on Other Drugs
Warfarin
Concomitant use of VENCLEXTA increases warfarin Cmax and AUC0-INF, which may increase the risk of 
bleeding. Monitor international normalized ratio (INR) more frequently in patients using warfarin concomitantly 
with VENCLEXTA. 
P-gp Substrates
Concomitant use of VENCLEXTA increases Cmax and AUC0-INF of P-gp substrates, which may increase 
toxicities of these substrates. Avoid concomitant use of VENCLEXTA with a P-gp substrate. If a concomitant use 
is unavoidable, separate dosing of the P-gp substrate at least 6 hours before VENCLEXTA. 

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on �ndings in animals and its mechanism of action, VENCLEXTA may cause embryo-fetal harm 
when administered to a pregnant woman. There are no available data on VENCLEXTA use in pregnant 
women to inform a drug-associated risk. Administration of venetoclax to pregnant mice during the period of 
organogenesis was fetotoxic at exposures 1.2 times the human exposure at the recommended dose of 400 mg 
daily based on AUC. 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 outcomes. In the U.S. general 
population, the estimated background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2% to 4% and 15% to 20%, respectively. 
Data
Animal data
In embryo-fetal development studies, venetoclax was administered to pregnant mice and rabbits during 
the period of organogenesis. In mice, venetoclax was associated with increased post-implantation loss and 
decreased fetal body weight at 150 mg/kg/day (maternal exposures approximately 1.2 times the human 
exposure at the recommended dose of 400 mg once daily). No teratogenicity was observed in either the mouse 
or the rabbit. 

Important Adverse Reactions in CLL/SLL
Tumor Lysis Syndrome
Tumor lysis syndrome is an important identi�ed risk when initiating VENCLEXTA. 
CLL14
The incidence of TLS was 1% (3/212) in patients treated with VEN+G [see Warnings and Precautions]. All three 
events of TLS resolved and did not lead to withdrawal from the trial. Obinutuzumab administration was delayed 
in two cases in response to the TLS events. 
MURANO
The incidence of TLS was 3% (6/194) in patients treated with VEN+R. After 77/389 patients were enrolled 
in the trial, the protocol was amended to incorporate the current TLS prophylaxis and monitoring measures. 
All events of TLS occurred during the VENCLEXTA ramp-up period and were resolved within two days. All 
six patients completed the ramp-up and reached the recommended daily dose of 400 mg of VENCLEXTA. No 
clinical TLS was observed in patients who followed the current 5-week ramp-up schedule and TLS prophylaxis 
and monitoring measures. Rates of laboratory abnormalities relevant to TLS for patients treated with VEN+R 
are presented in Table 4. 
Monotherapy Studies (M13-982 and M14-032)
In 168 patients with CLL treated according to recommendations described in sections 2.1 and 2.2, the rate of 
TLS was 2%. All events either met laboratory TLS criteria (laboratory abnormalities that met ≥2 of the following 
within 24 hours of each other: potassium >6 mmol/L, uric acid >476 µmol/L, calcium <1.75 mmol/L, or 
phosphorus >1.5 mmol/L), or were reported as TLS events. The events occurred in patients who had a lymph 
node(s) ≥5 cm and/or absolute lymphocyte count (ALC) ≥25 x 109/L. All events resolved within 5 days. No TLS 
with clinical consequences such as acute renal failure, cardiac arrhythmias, or sudden death and/or seizures 
was observed in these patients. All patients had CLcr ≥50 mL/min. Laboratory abnormalities relevant to TLS 
were hyperkalemia (17% all Grades, 1% Grade ≥3), hyperphosphatemia (14% all Grades, 2% Grade ≥3), 
hypocalcemia (16% all Grades, 2% Grade ≥3), and hyperuricemia (10% all Grades, <1% Grade ≥3). 
In the initial Phase 1 dose-�nding trials, which had shorter (2-3 week) ramp-up phase and higher starting 
doses, the incidence of TLS was 13% (10/77; 5 laboratory TLS, 5 clinical TLS), including 2 fatal events and 
3 events of acute renal failure, 1 requiring dialysis. After this experience, TLS risk assessment, dosing regimen, 
TLS prophylaxis and monitoring measures were revised. 
Acute Myeloid Leukemia
VENCLEXTA in Combination with Azacitidine 
The safety of VENCLEXTA in combination with azacitidine (VEN+AZA) (N=283) versus placebo in combination 
with azacitidine (PBO+AZA) (N=144) was evaluated in VIALE-A, a double-blind, randomized trial, in patients 
with newly diagnosed AML. At baseline, patients were ≥75 years of age or had comorbidities that precluded 
the use of intensive induction chemotherapy based on at least one of the following criteria: baseline ECOG 
performance status of 2-3, severe cardiac or pulmonary comorbidity, moderate hepatic impairment, CLcr 
<45 mL/min, or other comorbidity. Patients were randomized to receive VENCLEXTA 400 mg orally once 
daily after completion of the ramp-up phase in combination with azacitidine (75 mg/m2 either intravenously 
or subcutaneously on Days 1-7 of each 28-day cycle) or placebo in combination with azacitidine. Among 
patients who received VEN+AZA, the median duration of exposure to VENCLEXTA was 7.6 months 
(range: <0.1 to 30.7 months). 

Serious adverse reactions were reported in 83% of patients who received VEN+AZA, with the most frequent 
(≥5%) being febrile neutropenia (30%), pneumonia (22%), sepsis (excluding fungal; 19%), and hemorrhage 
(6%). Fatal adverse reactions occurred in 23% of patients who received VEN+AZA, with the most frequent 
(≥2%) being pneumonia (4%), sepsis (excluding fungal; 3%), and hemorrhage (2%). 
Adverse reactions led to permanent discontinuation of VENCLEXTA in 24% of patients, dose reductions in 
2%, and dose interruptions in 72%. Adverse reactions which led to discontinuation of VENCLEXTA in ≥2% of 
patients were sepsis (excluding fungal; 3%) and pneumonia (2%). The most frequent adverse reaction leading 
to dose reduction was pneumonia (0.7%). Adverse reactions which required a dose interruption in ≥5% of 
patients included febrile neutropenia (20%), neutropenia (20%), pneumonia (14%), sepsis (excluding fungal; 
11%), and thrombocytopenia (10%). Among patients who achieved bone marrow clearance of leukemia, 
53% underwent dose interruptions for absolute neutrophil count (ANC) <500/microliter. 
Table 7 presents adverse reactions identi�ed in VIALE-A.
Table 7. Adverse Reactions (≥10%) in Patients with AML Who Received VEN+AZA with a Difference 
Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Reactions Compared with PBO+AZA in 
VIALE-A

Adverse Reaction 

VENCLEXTA + Azacitidine 
(N = 283)

Placebo + Azacitidine
(N = 144)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Gastrointestinal disorders

   Nausea 44 2 35 <1

   Diarrheaa 43 5 33 3

   Vomitingb 30 2 23 <1

   Stomatitisc 18 1 13 0

   Abdominal paind 18 <1 13 0

Blood and lymphatic system disorders

   Febrile neutropenia 42 42 19 19

Musculoskeletal and connective tissue disorders

   Musculoskeletal paine 36 2 28 1

General disorders and administration site conditions

   Fatiguef 31 6 23 2

   Edemag 27 <1 19 0

Vascular disorders

   Hemorrhageh 27 7 24 3

   Hypotensioni 12 5 8 3

Metabolism and nutrition disorders

   Decreased appetitej 25 4 17 <1

Skin and subcutaneous tissue disorders

   Rashk 25 1 15 0

Infections and infestations

   Sepsisl (excluding fungal) 22 22 16 14

   Urinary tract infectionm 16 6 9 6

Respiratory, thoracic and mediastinal disorders

   Dyspnean 18 4 10 2

Nervous system disorders

   Dizzinesso 17 <1 8 <1
aIncludes diarrhea and colitis. 
bIncludes vomiting and hematemesis.
cIncludes stomatitis, mouth ulceration, mucosal in�ammation, cheilitis, aphthous ulcer, glossitis, and tongue 
ulceration.
dIncludes abdominal pain, abdominal pain upper, abdominal discomfort, and abdominal pain lower.
eIncludes arthralgia, back pain, pain in extremity, musculoskeletal pain, bone pain, myalgia, neck pain, 
non-cardiac chest pain, arthritis, musculoskeletal chest pain, musculoskeletal stiffness, spinal pain, and 
musculoskeletal discomfort.
fIncludes fatigue and asthenia.
gIncludes edema peripheral, edema, generalized edema, eyelid edema, face edema, penile edema, 
periorbital edema, and swelling. 
hIncludes epistaxis, hematuria, conjunctival hemorrhage, hemoptysis, hemorrhoidal hemorrhage, gingival 
bleeding, mouth hemorrhage, hemorrhage intracranial, vaginal hemorrhage, cerebral hemorrhage, 
gastrointestinal hemorrhage, muscle hemorrhage, skin hemorrhage, upper gastrointestinal hemorrhage, anal 
hemorrhage, eye hemorrhage, gastritis hemorrhagic, hemorrhage, hemorrhage urinary tract, hemorrhagic 
diathesis, hemorrhagic stroke, hemorrhagic vasculitis, lower gastrointestinal hemorrhage, mucosal 
hemorrhage, penile hemorrhage, post procedural hemorrhage, rectal hemorrhage, retinal hemorrhage, 
shock hemorrhagic, soft tissue hemorrhage, subdural hemorrhage, tongue hemorrhage, urethral 
hemorrhage, vessel puncture site hemorrhage, vitreous hemorrhage, and wound hemorrhage. 
iIncludes hypotension and orthostatic hypotension.
jIncludes decreased appetite and hypophagia.
kIncludes rash, rash maculo-papular, rash macular, drug eruption, rash papular, rash pustular, eczema, 
rash erythematous, rash pruritic, dermatitis acneiform, rash morbilliform, dermatitis, eczema asteatotic, 
exfoliative rash, and perivascular dermatitis.
lIncludes sepsis, escherichia bacteremia, escherichia sepsis, septic shock, bacteremia, staphylococcal 
bacteremia, klebsiella bacteremia, staphylococcal sepsis, streptococcal bacteremia, enterococcal 
bacteremia, klebsiella sepsis, pseudomonal bacteremia, pseudomonal sepsis, urosepsis, bacterial sepsis, 
clostridial sepsis, enterococcal sepsis, neutropenic sepsis, and streptococcal sepsis.
mIncludes urinary tract infection, escherichia urinary tract infection, cystitis, urinary tract infection 
enterococcal, urinary tract infection bacterial, pyelonephritis acute, and urinary tract infection pseudomonal.
nIncludes dyspnea, dyspnea exertional, and dyspnea at rest.
oIncludes dizziness and vertigo.
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Geriatric Use
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma
Of the 352 patients with previously treated CLL/SLL evaluated for safety from 3 open-label trials of VENCLEXTA 
monotherapy, 57% (201/352) were ≥65 years of age and 18% (62/352) were ≥75 years of age. No clinically 
meaningful differences in safety and effectiveness were observed between older and younger patients in the 
combination and monotherapy studies. 
Acute Myeloid Leukemia
Of the 283 patients who received VENCLEXTA with azacitidine in VIALE-A, 96% were ≥65 years of age and 
60% were ≥75 years of age. 
Of the 13 patients who received VENCLEXTA in combination with decitabine in M14-358, 100% were 
≥65 years of age and 62% were ≥75 years of age. 
Of the 142 patients who received VENCLEXTA in combination with low-dose cytarabine in VIALE-C, 92% were 
≥65 years of age and 57% were ≥75 years of age. 
Clinical studies of VENCLEXTA in patients with AML did not include suf�cient numbers of younger adults to 
determine if patients 65 years of age and older respond differently from younger adults.
Renal Impairment
Due to the increased risk of TLS, patients with reduced renal function (CLcr <80 mL/min, calculated by 
Cockcroft-Gault formula) require more intensive prophylaxis and monitoring to reduce the risk of TLS when 
initiating treatment with VENCLEXTA [Warnings and Precautions]. 
No dose adjustment is recommended for patients with mild, moderate or severe renal impairment 
(CLcr ≥15 mL/min). 
Hepatic Impairment
No dose adjustment is recommended for patients with mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic 
impairment. 
Reduce the dose of VENCLEXTA for patients with severe hepatic impairment (Child-Pugh C); monitor these 
patients more frequently for adverse reactions. 

OVERDOSAGE
There is no speci�c antidote for VENCLEXTA. For patients who experience overdose, closely monitor and 
provide appropriate supportive treatment; during ramp-up phase interrupt VENCLEXTA and monitor carefully for 
signs and symptoms of TLS along with other toxicities. Based on venetoclax large volume of distribution and 
extensive protein binding, dialysis is unlikely to result in signi�cant removal of venetoclax. 
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Lactation
Risk Summary
There are no data on the presence of VENCLEXTA in human milk or the effects on the breastfed child or milk 
production. Venetoclax was present in the milk when administered to lactating rats (see Data). 
Because of the potential for serious adverse reactions in a breastfed child, advise women not to breastfeed 
during treatment with VENCLEXTA and for 1 week after the last dose. 
Data
Animal Data
Venetoclax was administered (single dose; 150 mg/kg oral) to lactating rats 8 to 10 days post-parturition. 
Venetoclax in milk was 1.6 times lower than in plasma. Parent drug (venetoclax) represented the majority of 
the total drug-related material in milk, with trace levels of three metabolites. 
Females and Males of Reproductive Potential
VENCLEXTA may cause fetal harm when administered to pregnant women [see Use in Speci�c Populations]. 
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating VENCLEXTA. 
Contraception
Advise females of reproductive potential to use effective contraception during treatment with VENCLEXTA and 
for at least 30 days after the last dose. 
Infertility
Based on �ndings in animals, VENCLEXTA may impair male fertility. 
Pediatric Use
The safety and effectiveness of VENCLEXTA have not been established in pediatric patients. 
Juvenile Animal Toxicity Data
In a juvenile toxicology study, mice were administered venetoclax at 10, 30, or 100 mg/kg/day by oral gavage 
from 7 to 60 days of age. Clinical signs of toxicity included decreased activity, dehydration, skin pallor, and 
hunched posture at ≥30 mg/kg/day. In addition, mortality and body weight effects occurred at 100 mg/kg/day. 
Other venetoclax-related effects were reversible decreases in lymphocytes at ≥10 mg/kg/day; a dose of 
10 mg/kg/day is approximately 0.06 times the clinical dose of 400 mg on a mg/m2 basis for a 20 kg child. 
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THE RARITY AND aggressiveness of localized 
upper tract urothelial cancer (UTUC) mean 
that patients with the disease have poorer 

outcomes compared with those who have lower tract 
UC. Treatment of high-risk UTUC requires radical 
nephroureterectomy and consideration of perioper-
ative chemotherapy, but genitourinary oncologists 
still question whether it is best to administer che-
motherapy in a neoadjuvant or adjuvant fashion.

During the 2022 Debates and Didactics in Hema-
tology and Oncology conference, Bassel Nazha, 
MD, MPH, assistant professor of genitourinary 
medical oncology at Winship Cancer Institute, 
Emory University School of Medicine, Atlanta, 
Georgia, argued in favor of adjuvant therapy for 
UTUC. The presentation by Jacqueline T. Brown, 
MD, assistant professor of genitourinary medical 
oncology at Winship Cancer Institute, supported 
neoadjuvant therapy for high-risk UTUC.1,2

The management of UTUC is guided by tumor 
grade. Low-risk UTUC is characterized by unifo-
cal disease, tumor size less than 2 cm, high-grade 
cytology negativity, low-grade ureteroscopy biopsy, 
and having no invasive aspect on CT.1,2

The disease is considered high risk if there is 
multifocal disease, a tumor size of 2 cm or larger, 
high-grade cytology and ureteroscopy biopsy, local 
invasion on CT, hydronephrosis, and if the patient 
had previous radical cystectomy for high-grade 
bladder cancer and variant histology.

Endoscopic resection can be considered for low-
risk tumors but for high-risk disease, the gold 
standard is radical nephroureterectomy with blad-
der cuff resection and regional lymphadenectomy. 

For high-risk urothelial cancer of the distal ure-
ter, distal ureterectomy with lymphadenectomy 
along can be considered. The current guidelines 
recommend adjuvant chemotherapy in those with 
high-risk disease at the time of surgery (includ-
ing continued muscle invasion or node positive 
disease) who did not receive neoadjuvant therapy, 
leaving the door open for both approaches.

Adjuvant Treatment for Localized UTUC
It is diffi cult for oncologists to establish the degree 
of muscle invasion in a patient with UTUC before 
defi nitive surgery, according to Nazha. However, 
the National Comprehensive Cancer Network 
(NCCN) makes the treatment decision less diffi -
cult by recommending that radical nephroureter-
ectomy be performed fi rst.1 The NCCN Clinical 
Practice Guidelines in Oncology, upper GU tract 
tumors, version 2.2022 also mentions that adju-
vant cisplatin-based chemotherapy is an effective 
systemic treatment after surgery.1

“I presented the arguments for adjuvant ther-
apy, and the key point was the consistency with 
the guidelines. There’s level 1 evidence to support 
this approach with the results from the POUT 
trial [NCT01993979]. And the POUT trial supports 
switching from cisplatin to carboplatin when 
needed and if needed,” Nazha said in an interview 
with Targeted Therapies in Oncology™.

POUT was a randomized phase 3 trial of periop-
erative chemotherapy vs surveillance in patients 
with UTUC. The study included 261 patients who 
were randomly assigned 1:1 to perioperative che-
motherapy or to undergo surveillance. In the 
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chemotherapy arm, most patients received 
four 21-day cycles of gemcitabine plus 
cisplatin. Patients with suboptimal renal 
function received gemcitabine plus carbopla-
tin. The primary end point in the study was 
disease-free survival (DFS). The secondary 
end points included overall survival (OS), 
metastasis-free survival (MFS), incidence of 
bladder second primary tumors, incidence of 
contralateral primary tumors, acute and late 
toxicity, and quality of life.3

Initial results from POUT, which closed 
early at the recommendation of the indepen-
dent monitoring committee after meeting 
early criteria for effi cacy, showed a signifi -
cant DFS advantage when gemcitabine and 
platinum-based chemotherapy were initiated 
within 90 days after nephroureterectomy 
(HR, 0.45; 95% CI, 0.30-0.68; P = .0001). More-
over, the estimated 3-year results for the sec-
ondary end points favored chemotherapy vs 
surveillance. The HR for MFS was 0.45 (95% 
CI, 0.30-0.68; P = .0001). 

Updated results from POUT were reported 
at the American Society of Clinical Oncology 
2021 Genitourinary Cancers Symposium. 
The fi ndings showed that the DFS benefi t was 
maintained with longer follow-up without 
negatively impacting long-term toxicity.1,4

The 3-year DFS rate was 71% (95% CI, 62%-
78%) in the chemotherapy arm vs 63% (95% 
CI, 52%-71%) in the surveillance arm (HR, 
0.51; 95% CI, 0.35-0.76; log-rank  P = .0006). 
For MFS, the 3-year rate was 72% (95% CI, 
62%-79%) with chemotherapy vs 63% (95% CI, 
53%-72%) with surveillance (HR, 0.52; 95% 
CI, 0.36-0.77; log-rank P = .0007).

No signifi cant OS advantage was observed 
with chemotherapy in the study. The 3-year 
OS rates were 79% (95% CI, 71%-86%) in the 
chemotherapy arm vs 67% (95% CI, 58%-75%) 
in the surveillance arm (HR, 0.70; 95% CI, 
0.46-1.06; log-rank P = .09).

“There was a signal for improvement and 
the OS. But to do a trial that would allow a 
signifi cant OS improvement in UTUC would 
be very diffi cult based on the rarity of this 
disease. And it would require a large trial 
that is just not feasible,” explained Nazha.

The study did not reveal any signifi cant 
long-term toxicity associated with chemo-
therapy. The majority of grade 2 or higher 
adverse events observed during the study 
after 6 months were hypertension (10.4%), 
lethargy (10.4%), and urinary tract infection 
(5.8%). Quality-of-life outcomes were also 
better with chemotherapy vs surveillance.

Nazha noted that other phase 3 trials may 
lead (based on subgroup analyses) to the 

availability of targeted therapy and immuno-
therapy in the adjuvant setting for patients 
with high-risk UC. Such studies include the 
AMBASSADOR (NCT03244384; adjuvant 
pembrolizumab [Keytruda]), CheckMate 
274 (NCT02632409; adjuvant nivolumab 
[Opdivo]), and PROOF 302 (NCT04197986; 
adjuvant infi gratinib [Truseltiq]) trials.

Neoadjuvant Treatment 
for Localized UTUC
According to Brown, the standard-of-care 
strategy of administering cisplatin-based 
chemotherapy in the adjuvant setting can 
be diffi cult due to the patient recently hav-
ing underwent radical nephroureterectomy 
which leads to decreased renal function. 
Cisplatin historically requires a creatinine 
clearance greater than or equal to 60 mL/min,
although modern practice suggests a lower 
minimum is possible.

“We know that with that standard-of-care 
therapy, patients will be losing 1 renal unit 
with their radical nephroureterectomy, 
and that’s half of their available nephrons. 
We know that their GFR [glomerular fi l-
tration rate] will be lower after the time of 
surgery, which can affect their ability to 
handle cisplatin-based chemotherapy even 
with appropriate mitigation techniques like 
aggressive hydration and split-dose cisplatin 
administration,” explained Brown during a 
separate interview with Targeted Therapies 
in Oncology™. “Although getting carboplatin 

chemotherapy is a possibility for those 
patients, the POUT trial did suggest an 
improvement in outcome with cisplatin 
over carboplatin, although that subgroup 
analysis was not statistically signifi cant. 
A separate reason to consider neoadjuvant 
chemotherapy is the potential for surgical 
complications that can make it harder to 
administer chemotherapy after the fact. 
While we know that radical nephroureterec-
tomy is overall a less morbid surgery than 
radical cystectomy for lower track disease, 
it is not without the risk of complications.” 

According to Brown, research shows 
that after nephroureterectomy, only 16% of 
patients have a GFR score of at least 60 com-
pared with 37% before surgery. Retrospective 
analyses have also shown that after such a 
procedure, only about 31% of patients receive 
adjuvant chemotherapy who had indications 
for it determined at the time of surgery.2

“We know that only a minority of [individ-
uals] who should be getting chemotherapy 
actually go on to get it. As a result, the oppor-
tunity to give neoadjuvant chemotherapy is 
attractive because patients have both their 
kidneys to be able to tolerate that chemo-
therapy, and they haven’t had any of those 
surgical complications that may take place 
and later prevent the provision of adjuvant 
chemotherapy,” Brown said.

Prospective fi ndings from the phase 2 
ECOG-ACRIN 8141 study (NCT02412670) 
showed that neoadjuvant treatment with a 
chemotherapy combination was safe and 
showed signals of activity. The results 
support the use of neoadjuvant therapy in 
patients with high-grade UTUC.5

ECOG-ACRIN 8141 included 30 patients 
with high-grade UTUC who were treated with 
either the combination of accelerated metho-
trexate, vinblastine, doxorubicin, cisplatin, 
or gemcitabine plus carboplatin. The primary 
end point was complete pathologic response 
rate, and the secondary end points were 
recurrence-free survival, event-free survival, 
bladder cancer-free survival, and the propor-
tion of patients with renal insuffi ciency at the 
completion of surgery.

Of the 80% of patients who completed 
all planned treatments, the pathological 
complete response rate was 13.8% (90% CI, 
4.9%-28.8%). In terms of safety, there was a 
23% rate of grade 3/4 toxicity. Brown noted 
that by comparison, only 68% of patients 
completed all 4 cycles of adjuvant chemo-
therapy in POUT.6

According to Brown, more evidence in sup-
port of neoadjuvant therapy for high-grade 

Adjuvant therapy
•   POUT phase 3 data on adjuvant 

chemotherapy are the standard to beat
•   NCCN level 1 evidence for adjuvant therapy
•   Accurate pathological staging and level 1 

evidence allow for communicating risk and 
benefi t of adjuvant platinum-gemcitabine 
chemotherapy

Neoadjuvant therapy
•   Give systemic treatment to patients while 

they can tolerate it before decreased GFR 
levels following surgery

•   Phase 2 ECOG-ACRIN 8141 study supports 
use of neoadjuvant chemotherapy

 DEBATE TAKE-HOME 
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UTUC may come from a trial in progress, 
which is evaluating gemcitabine and cispla-
tin before surgery (NCT01261728). Based 
on early results from the study presented 
during the 2022 Genitourinary Cancers 
Symposium by Wesley Yip and colleagues, 
the combination has a favorable pathologic 
response rate and is well tolerated in patients 
with high-grade UTUC.2

Making a Decision 
Oncologists who treated patients with UTUC 
have guidelines, clinical trial evidence, and 
real-world evidence to support the adjuvant 
and neoadjuvant approaches. 

Choosing the setting in which to admin-
ister chemotherapy may vary depending on 
the patient’s characteristics.

“If you look at the NCCN guidelines and 
you’re dealing with somebody with high-risk 
disease, the standard of care would tell you 
that everyone should get surgery, which we 
know,” Brown said. “But you’ll see an aster-
isk attached to that recommendation that 
says consider neoadjuvant chemotherapy in 
select patients. After that, if someone already 

has surgery, it will say consider adjuvant 
chemotherapy for high-risk disease found at 
the time of surgery. So, it’s wide open and 
leaves quite a bit of room for interpretation 
simply, because it’s such a rare disease. The 
take home message is that the best chemo-
therapy is the one your patient is actually 
able to receive,” Brown said.

Multidisciplinary Care
The best course of treatment for a patient with 
UTUC may also require the expertise of physi-
cians from multiple disciplines. 

“I think that for every patient with [UTUC] 
who is being considered for surgery at the time 
of diagnosis, a multidisciplinary approach is 
needed,” said Nazha. 

“Our recommendation is for those patients 
to be treated under the guidance of a mul-
tidisciplinary team, where they’re meeting 
initially both the medical oncologist and the 
urologist for decisions on neoadjuvant vs 
adjuvant therapy. In our practice, we present 
most of these patients at the tumor board, and 
we come up with a consensus on the best 
approach,” Nazha said. TT
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cancer (MBC). Komal Jhaveri, MD, FACP, 
presented these data along with the effectiveness 
of HER2-directed antibody-drug conjugates (ADCs) 
in patients with HER2-mutant breast cancer at the 
21st Annual International Congress on the Future 
of Breast Cancer® East hosted by Physicians’ Educa-
tion Resource, LLC (PER®) in New York, New York.1

Results from the SUMMIT basket study 
(NCT01953926) revealed encouraging results 
with the triplet regimen in patients with HR-pos-
itive/HER2-negative MBC compared with other 
variations and monotherapies of the 3 drugs.2

The study also assessed the use of neratinib and 
trastuzumab alone among patients with triple-
negative breast cancer (TNBC). 

Patients with HR-positive MBC with prior 
CDK4/6 inhibition who received the triplet (n = 51) 
had an objective response rate (ORR) of 35.3% 
(n = 18), whereas patients who received fulves-
trant plus trastuzumab or fulvestrant alone had 
no responses before crossing over to receive the 
triplet. Of the 18 responses with the triplet com-
bination, 17 patients had partial response (PRs) 
and 1 patient had a complete responses (CR). Best 
overall responses, whether confi rmed or uncon-
fi rmed, to treatment with the triplet occurred in 
25 patients (49.0%). The triplet regimen also had a 

median duration of response (DOR) of 14.3 months 
(95% CI, 6.4–not estimable [NE]) and a clinical 
benefi t rate of 47.1%. The median progression-free 
survival (PFS) for patients receiving neratinib, 
trastuzumab, and fulvestrant was 8.2 months (95% 
CI, 4.7-12.7) compared with 3.9 months (95% CI, 
1.9-4.1) with fulvestrant plus trastuzumab before 
crossover and with 4.1 months (95% CI, 1.6-4.1) 
with fulvestrant monotherapy before crossover. 

The phase 2 SUMMIT trial had a Simon 2-stage 
design. The primary end point was ORR in patients 
with HR-positive tumors and ORR at fi rst assess-
ment for patients with TNBC. The secondary end 
point was confi rmed ORR per investigator review. 

The most common any-grade adverse events 
(AEs) among patients with HR-positive disease 
who received the triplet were diarrhea (90.2%), 
nausea (72.5%), vomiting (52.9%), and fatigue 
(43.1%). The most common grade 3 AEs in this 
group were diarrhea (51.0%), vomiting (7.8%), 
decreased appetite (7.8%), and fatigue (5.9%). Two 
grade 4 AEs were also reported: coma (n = 1) and 
muscle weakness (n = 1). 

The neratinib/trastuzumab doublet also showed 
benefi cial results among patients with TNBC 
(n = 18). The ORR was 33.3% (n = 6), with 1 CR (5.6%) 
and 5 PRs (27.8%). The best overall response rate 
was 38.9%. The median DOR was NE and the clinical 
benefi t rate was 38.9%. The median PFS was 

CONTINUED FROM COVER

Clinical Activity Is Found With Triplet 
Combination and ADCs in HER2-Mutant MBC
B y  W i l l  P i z i i

N
ew

 Y
or

k 
©

 k
m

ira
ga

ya
; c

el
ls

 ©
 c

at
al

in
 /

 s
to

ck
.a

do
be

.c
om

Komal Jhaveri, MD, FACP
Section Head
Endocrine Therapy Research Program
Clinical Director
Early Drug Development Service
Memorial Sloan Kettering Cancer Center
New York, NY

M
ET

A
S

TA
TI

C
 B

R
EA

S
T 

C
A

N
C

ER

74 Targeted Therapies in Oncology | Vol. 11 No. 12

21st Annual INTERNATIONAL CONGRESS ON THE FUTURE OF BREAST CANCER ®  
  Ju ly  15-16,  2022 

  New York,  NY    



6.2 months (95% CI, 2.1-8.2). The median duration 
of treatment was 4.4 months (range, 0.3-15.4). 

The most common any-grade AEs in 
patients with TNBC who received the dou-
blet regimen were diarrhea (88.9%), nausea 
(50.0%), vomiting (50.0%), and constipation 
(38.9%). The most common grade 3/4 AEs 
were diarrhea (16.7%) and fatigue (16.7%). 
Thirteen patients (72.2%) discontinued treat-
ment because of disease progression. 

ADCs In HER2-Mutant Tumors
Jhaveri, an associate attending in the Breast 
Medicine and Early Drug Development Ser-
vice, section head of the Endocrine Therapy 
Research Program, and clinical director 
of the Early Drug Development Service at 
Memorial Sloan Kettering Cancer Center, 
explained the value of ADCs in HER2-mutant 
tumors. “What we’re beginning to learn with 
these novel [ADCs], which have a higher 
drug-to-antibody ratio of cleavable linker and 
novel payloads, is that they exhibit bystander 
effect. [This] is not only causing apoptosis of 
the cancer cell, but it [is] also [causing] kill-
ing of the neighboring cancer cells.”

The DESTINY-Breast04 (NCT03734029) 
trial is a phase 3 multicenter, randomized, 
open-label, active-controlled trial study of 
trastuzumab deruxtecan (T-DXd; Enhertu) 
vs treatment of physician’s choice in patients 
with unresectable or metastatic disease and 
low HER2 expression (IHC1+ or IHC2+/
ISH–).3 Investigators randomly assigned 
patients to receive T-DXd 5.4 mg/kg once 
every 3 weeks (n = 373) or physician’s choice 
of either capecitabine, eribulin, gemcitabine, 
paclitaxel, or nab-paclitaxel (Abraxane; 
n = 184). The primary end point was PFS 
in the HR-positive population, and the sec-
ondary end points were PFS in all patients, 
overall survival (OS), ORR, and DOR.

The median PFS for the primary end point 
was 10.1 months with T-DXd vs 5.4 months 
with physician’s choice (HR, 0.51; 95% CI, 
0.40-0.65; P < .001). The median PFS across 
the whole patient population was 9.9 months 
with T-DXd vs 5.1 months with physician’s 
choice (HR, 0.50; 95% CI, 0.40-0.63; P < .001). 
The median OS for patients with HR-positive 
tumors was 23.9 months with T-DXd vs 17.5 
months with physician’s choice of thera-
py (HR, 0.64; 95% CI, 0.48-0.86; P = .003). 
The median OS among all patients was 
23.4 months with T-DXd vs 16.8 months with 
physician’s choice (HR, 0.64; 95% CI, 0.49-
0.84; P = .001). Patients with HR-negative 
and HER2-low tumors had a median PFS of 
8.5 months with T-DXd vs 2.9 months (HR, 

0.46; 95% CI, 0.24-0.89), and the median OS 
for this patient group was 18.2 months with 
T-DXd vs 8.3 months with physician’s choice 
(HR, 0.48; 95% CI, 0.24-0.95). 

Any grade AEs in patients treated with 
T-DXd were most commonly nausea (73%), 
fatigue (48%), and alopecia (38%). The most 
common grade 3 AEs were neutropenia (14%), 
anemia (8%), and fatigue (8%). Jhaveri called 
special attention to drug-related interstitial 
lung disease (ILD)/pneumonitis and any-
grade ILD/pneumonitis. This event occurred 
in 45 patients (12.1%), with 13 patients 
having grade 1, 24 as grade 2, 5 as grade 3,
none as grade 4, and 3 as grade 5 events. 

Activity with T-DXd was also reported 
in patients with HER2-low and HER2-
negative MBC in the phase 2 DAISY trial 
(NCT04132960).4 Patients were stratifi ed 
by HER2 status into 3 cohorts: HER2 over-
expressing (cohort 1), HER2 low (cohort 2), 
and HER2 nonexpressing (cohort 3). The best 
ORR was 71% in cohort 1, 38% in cohort 2, 
and 30% in cohort 3. The median DOR was 
9.7 months in cohort 1, 7.6 months in cohort 
2, and 6.8 months in cohort 3. The median 
PFS was 11.1 months in cohort 1, 6.7 months 
in cohort 2, and 4.2 months in cohort 3. 
However, there was no HER2 immunohis-
tochemistry scoring system optimized to 
distinguish a score of HER2 0 from HER2 
1+.  These results from the DAISY trial are 
promising but require validation. TT
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ENDOCRINE THERAPY IS the back-
bone of treatment management for 
patients with hormone receptor 

(HR)-positive metastatic breast cancer 
(mBC), but resistance to treatment continues 
to pose a clinical challenge. In general, ESR1
mutations, or other genomic alterations, may 
inhibit estrogen receptor (ER)-independent 
and ER-mediated signaling, so investigators 
continue to search for effective treatments.

Aditya Bardia, MD, MPH, FASCO, said 
a treatment option to consider was selec-
tive ER degraders (SERDs) or combination 
therapy in patients with ER-positive mBC. 
Bardia, an associate professor at Harvard 
Medical School, and director of breast can-
cer research and attending physician at 
Mass General Cancer Center in Boston, was 
presenting at the 21st Annual International 
Congress on the Future of Breast Cancer®

East in New York, New York.1

One emerging oral SERD that has shown 
promising activity is elacestrant, said 
Bardia. The phase 1 RAD1901-106 study 
(NCT02650817) found higher antitumor 
activity in patients who received elacestrant 
over fulvestrant (Faslodex). The trial includ-
ed patients treated with prior fulvestrant. 
Elacestrant was particularly effective in 

patients harboring ESR1-mutant tumors, 
with investigators reporting a clinical ben-
efi t rate (CBR) of 42.6% at 24 weeks.2 Admin-
istered in 400-mg doses, elacestrant showed 
an overall response rate (ORR) of 19.4% and 
a median progression-free survival (PFS) of 
4.5 months in this trial. 

Other effective oral SERDs included gire-
destrant, amcenestrant, camizestrant, rin-
todestrant, and imlunestrant. Bardia noted, 
however, that he “would caution…doing 
cross-trial comparisons because if you look 
at prior [CDK4/6 inhibitors] or prior fulves-
trant use, that was very different between 
these trials. It’s really not fair to compare the 
CBR in 1 study [with] another.”

The phase 3 EMERALD study 
(NCT03778931), which met its primary end 
point, evaluated 400 mg of oral elacestrant vs 
standard of care in patients with ER-positive/
HER2-negative breast cancer. Elacestrant 
showed favorable PFS at 6 and 12 months 
in all patients and was especially effective 
among those harboring ESR1 tumors. The 
PFS rate at 6 and 12 months for this patient 
population was 40.8% (95% CI, 30.1%-51.4%) 
and 26.8% (95% CI, 16.2%-37.4%), respec-
tively, vs standard of care of 19.1% (95% CI, 
14.1%-26.7%) and 8.2% (95% CI, 1.3%-15.1%).3

Bardia is awaiting more news from 2 trials,
AMEERA-3 (NCT04059484) and acelERA 
Breast Cancer (NCT04576455),4,5 which 
evaluated amcenestrant and giredestrant, 
respectively, but have not met their respec-
tive end points. He commented, “The effi cacy 
with the oral SERD was higher in patients 
with higher dependence of ER activities. This 
does suggest that in the right setting, where 
the tumor is dependent on the ER pathway, 
you’re likely going to see a signal.”

Bardia elaborated on why the EMER-
ALD study had positive results whereas 
AMEERA-03 and acelERA did not. “One 
hypothesis is that the tumor is dependent on 
the ER pathway. The other hypothesis is that 
the disease progression is because the tumor 
is independent of the ER pathway, to be 
driven by other [receptor tyrosine kinases]. 
And in that setting, a single-agent endocrine 
therapy is unlikely…to work.”

Turning to combination therapy, Bar-
dia explained its effects in this indica-
tion. Briefl y, fi ndings from the SOLAR-1 
study (NCT02437318) and FAKTION 
study (NCT01992952) revealed improved 
PFS when investigators paired fulves-
trant with a PI3K inhibitor and an AKT 
inhibitor, respectively.6,7

De� ning the Role of 
ER-Directed Therapies in HR-Positive 
Metastatic Breast Cancer 
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In the fi rst line of therapy, data from the 
MONALEESA-3 (NCT02422615) and MONA-
LEESA-2 (NCT01958021) studies demonstrat-
ed improvement in overall survival (OS) with 
endocrine therapy plus CDK4/6 inhibitors.8,9

Median OS was not reached with ribociclib 
plus fulvestrant vs 45.1 months with placebo 
plus fulvestrant in MONALEESA-3. 

Bardia asked, “What about other endo-
crine therapies outside of SERDs?” and 
highlighted selective ER covalent antago-
nists, including H3B-6545. The agent dis-
played an ORR of 16.4% and a CBR of 39.7% 
in patients with HR-positive/HER2-negative 
mBC.10 ARV-471 also showed promising effi -
cacy in this same patient population, with 
an ORR of 5.2% and a CBR of 40%.11

There are several trials with oral SERDs 
in clinical development for HR-positive met-
astatic breast cancer as both monotherapies 
and in combination therapy. Some of the 
trials include SERENA-1 (NCT03616587), 
SERENA-2 (NCT04214288), SERENA-4 
(NCT04711252), ENZENO (NCT04669587), 
and EMBER (NCT04188548). Investigators 
await further data in these settings that 
have the potential to change future manage-
ment of HR-positive mBC. TT
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NCCN
National Comprehensive Cancer Network® (NCCN®)

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

Category 1: Based upon high-level evidence, this is uniform NCCN consensus that the intervention is appropriate

NCCN makes no warranties of any kind whatsoever regarding their content, use, or application and disclaims any responsibility for their application or use in any way.

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

(tivozanib) capsules

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

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

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

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

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

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

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

FOTIVDA is a registered trademark of AVEO Pharmaceuticals, Inc. © 2022 AVEO Pharmaceuticals, Inc. All rights reserved. CORP-FOT-00714 08/22
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FOTIVDA® (tivozanib) capsules
BRIEF SUMMARY OF PRESCRIBING INFORMATION
PLEASE SEE THE FOTIVDA PACKAGE INSERT FOR 
FULL PRESCRIBING INFORMATION.

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

4 CONTRAINDICATIONS
None. 

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

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

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

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

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

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

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

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

5.8 Risk of Impaired Wound Healing
Impaired wound healing can occur in patients who 
receive drugs that inhibit the vascular endothelial 
growth factor (VEGF) signaling pathway, such as 
FOTIVDA. Therefore, FOTIVDA has the potential to 
adversely affect wound healing. Withhold FOTIVDA 
for at least 24 days prior to elective surgery. Do not 
administer for at least 2 weeks following major 
surgery and until adequate wound healing. The safety 
of resumption of FOTIVDA after resolution of wound 
healing complications has not been established.

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

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

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

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

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

Adverse 
Reaction

FOTIVDA
(n = 173)

Sorafenib
(n = 170)

All 
Grades

(%)

Grades 
3 OR 4

(%)

All 
Grades

(%)

Grades 
3 OR 4

(%)

Any 99 67 100 72

General

Fatigue* 67 13 48 12

Vascular 

Hypertension† 44 24 31 17

Bleeding‡ 17 3 12 1

Gastrointestinal 

Diarrhea§ 43 2 54 11

Nausea 30 0 18 4

Stomatitis 21 2 23 2

Vomiting 18 1 17 2

Metabolism and nutrition

Decreased appetite 39 5 30 4

Respiratory, thoracic, and mediastinal

Dysphonia 27 1 9 0

Cough 22 0 15 1

Dyspnea 15 3 11 1

Endocrine

Hypothyroidism¶ 24 1 11 0

Musculoskeletal

Back pain 19 2 16 2

Skin and subcutaneous tissue disorders

Rash# 18 1 52 15

Palmar-plantar
erythrodysesthesia 
syndrome

16 1 41 17

Investigations

Weight
decreased 17 3 22 3

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

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

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

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

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

Laboratory 
Abnormality

FOTIVDA1

(n = 173)
Sorafenib1

(n = 170)
All 

Grades
(%)

Grades 
3 OR 4

(%)

All 
Grades

(%)

Grades 
3 OR 4

(%)

Hematology 

Lymphocytes decreased 25 5 42 6

Hemoglobin increased 19 0 8 0

Platelets decreased 19 0 18 1

Hemoglobin decreased 16 1 27 4

Chemistry

Creatinine 50 0 37 1

Glucose increased 50 3 40 0

Phosphate decreased 38 5 63 31

Sodium decreased 36 9 30 11

Lipase increased 32 9 36 10

ALT increased 30 4 29 2

Alkaline phosphatase 
increased 30 4 32 2

AST increased 28 1 31 2

Potassium increased 26 3 23 0

Magnesium decreased 26 0 23 1

Amylase increased 23 2 28 3

Calcium increased 15 2 7 2

Bilirubin increased 11 3 11 0

Coagulation

Activated partial 
thromboplastin time 
prolonged

26 1 18 0

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

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

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

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

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

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

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

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

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

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

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

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

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

1 The denominator used to calculate the rate varied from 139 to 171 
based on the number of patients with a baseline value and at least 
one post-treatment value. 
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AMERICAN SOCIETY OF CLINICAL ONCOLOGY PLENARY SERIES                  

Findings of Pathogenic Germline Variants 
in Lung Cancer Leads to Recommendation 
for Germline Testing for All Patients
B y  L i s a  A s t o r

AMERICAN SOCIET Y OF CLINICAL ONCOLOGY PLENARY SERIES
Vir tual

August  16,  2022

IN AN ANALYSIS of cancer-causing patho-
genic germline variants (PGVs) among 
7788 patients with lung cancer, almost all 

PGVs identifi ed were found to be potentially 
clinically actionable. Approximately two-thirds 
of these were in DNA damage repair/homolo-
gous recombination repair (DDR/HRR) genes.1

The investigators suggested that the 
implications of their study aligned with 
recommendations from the National Com-
prehensive Cancer Network (NCCN) and 
Cancer Moonshot 2.0 to consider ordering 
germline testing for all patients with a lung 
cancer diagnosis. 

“Our results suggest that all patients…
with [a] lung cancer [diagnosis] should be 
considered for germline testing,” said Renato 
G. Martins, MD, MPH, chair of hematology, 
oncology, and palliative care at VCU Massey 
Cancer Center and the Department of Inter-
nal Medicine at Virginia Commonwealth 
University School of Medicine in Richmond. 
Martins was presenting the fi ndings of the 
retrospective study during the August 2022 
session of the American Society of Clinical 
Oncology Plenary Series. 

Germline testing for cancer-causing PVGs 
is recommended for most patients with 
pancreatic, ovarian, colorectal, and breast 
cancer by NCCN guidelines as well as the 
American Society of Breast Surgeons. The 
Cancer Moonshot 2.0 recommends consid-
eration for germline testing for all patients 
with cancer. Few studies have investigated 
the broader prevalence of PGVs in patients 
with lung cancer, but these variants could 
inform recommendations for screening, sur-
gery, and testing for at-risk family members. 

Investigators, led by fi rst study author Ste-
ven Sorscher, MD, of Wake Forest School of 
Medicine, conducted a retrospective review 
of patients with a lung cancer diagnosis who 
underwent germline genetic testing between 

2014 and 2022. Patients with lung metastases 
from primary cancers not of the lung or from 
neuroendocrine tumors or sarcomas were 
excluded from the cohort. PGVs classifi ed as 
clinically actionable were defi ned in associa-
tion with NCCN and other recommendations. 

A total of 7788 patients were included, 
which is likely the largest cohort of germline 
testing in patients with lung cancer, accord-
ing to Martins. The mean age of patients was 
63 years (SD, 15.2) and 71.1% of patients were 
female. The majority of patients were White 
(64.5%), followed by other (10.3%) and Black 
(5.4%). The median number of genes tested 
was 79. A total of 71.1% of patients had a per-
sonal history of other cancer. 

Overall, PGVs or likely variants were 
identifi ed in 14.9% of patients, variants of 
unknown signifi cance were reported in 
32.8%, 2.9% were considered carriers, and 
49.3% were negative for variants. Of identifi ed 
PGVs, BRCA2 was tested for in 7282 patients 
and found in 2.8%, CHEK2 was tested for in 
7111 and found in 2.1%, ATM was tested for in 
7102 and found in 1.9%, and TP53 was tested 
for in 7327 patients and found in 1.3%. Fur-
ther, BRCA1 was tested for in 7241 patients 
and found in 1.2%, EGFR was tested for in 
4349 and found in 1.0%, APC was tested for 
in 6554 and found in 0.9%, and PALB2 was 
tested for in 7121 and found in 0.5%. 

“It is possible that doctors would be more 
likely to be ordering germline testing in 
patients that have a history of multiple can-
cers and hence would be more likely to have 
a pathogenic germline variant as the cause 
behind these cancers,” Martins said.

When excluding the 71.1% of patients with 
other cancers, 16% of those remaining had 
PGVs or likely variants, 33.6% had variants of 
unknown signifi cance, 3.4% were considered 
carriers, and 47.0% were negative for PGVs. 
In this group, BRCA2 was tested for in 2040 

patients and BRCA2 PGVs were found in 3.4%, 
EGFR was tested for in 1589 and found in 
2.1%, ATM was tested for in 1975 and found 
in 2.0%, and CHEK2 was tested for in 1974 
patients and found in 1.9%. Additionally, TP53 
was tested for in 2025 patients and found in 
1.3%, BRCA1 was tested for in 2021 and found 
in 1.2%, APC was tested for in 1915 and found 
in 1.0%, and PALB2 was tested for in 1979 and 
found in 0.9%. Further, BAP1 was tested for in 
1507 patients and found in 0.7%, MSH6 was 
tested for in 1978 and found in 0.5%, and PMS2 
was tested for in 1978 and found in 0.5%.

Martins noted that no clear increase in 
prevalence was found when the test results 
were analyzed by ancestry and ethnicity as 
well as by history of other cancers. Among 
the PGVs or likely variants found in the 
overall population, 61.3% of variants were 
in DDR/HRR genes and 95.1% were in genes 
with potential management implications.

Martins reminded the Plenary Series 
audience that PARP inhibitors are approved 
to treat patients with DDR/HRR genes who 
have breast, pancreatic, ovarian, or prostate 
cancer, but are not yet approved in lung can-
cer. “The FDA and NCCN endorse targeted 
therapies for patients with breast, pancreatic, 
prostate, and ovarian cancers who carry 
HRR PGVs. Targeted therapy use in [patients 
with] lung cancer with HRR PGVs warrants 
investigation,” he said.

Martins noted that the study was limited 
by possible selection bias due to personal 
medical history or family history. He also 
pointed out that the genes tested for were not 
the same in all patients as testing was at the 
discretion of each provider. TT

R E F E R E N C E

1. Sorscher S, LoPiccolo J, Chen E, et al. Landscape of pathogenic ger-

mline variants in patients with lung cancer. J Clin Oncol. 2022;40(suppl 

36):388570. doi:10.1200/JCO.2022.40.36_suppl.388570
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EUROPEAN SOCIETY FOR MEDICAL ONCOLOGY VIRTUAL PLENARIES                  

Pertuzumab-Based Regimen Shows 
Continued Bene� t in HER2+ Breast Cancer
B y  J o r d y n  S a v a  a n d  L i s a  A s t o r

EUROPEAN SOCIET Y FOR MEDICAL ONCOLOGY VIRTUAL PLENARIES
Vir tual

Ju ly  14-15,  2022

PERTUZUMAB (PERJETA) IN combi-
nation with trastuzumab (Herceptin) 
and chemotherapy when given as an 

adjuvant, intravenous (IV) treatment showed 
continued benefi t over trastuzumab, chemo-
therapy, and placebo for patients with lymph
node–positive, HER2-positive early breast 
cancer who are at a high risk of recurrence.1

Findings come from the third interim anal-
ysis of the APHINITY study (NCT01358877), 
in which patients were evaluated after a medi-
an follow-up of 8.4 years to examine updated 
results on invasive disease-free survival 
(iDFS), overall survival (OS), and safety. At 
this interim analysis for OS in the intent-to-
treat population, the 8-year rate in the pertu-
zumab arm (n = 2400) was 92.7% compared 
with 92.0% in the placebo arm (n = 2404; 
adjusted HR, 0.83; 95% CI, 0.68-1.02; P = .078). 

In the lymph node–positive cohort, the 
8-year OS rates were 91.1% and 89.2% in the 
pertuzumab- (n = 1503) and placebo-treated 
(n = 1502) groups (unadjusted HR, 0.80; 95% 
CI, 0.63-1.00). In the lymph node–negative 
cohort, the 8-year OS rates were 96.4% and 
95.5% in the pertuzumab- (n = 897) and pla-
cebo-treated (n = 902) groups (unadjusted 
HR, 0.99; 95% CI, 0.64-1.55). 

“After 8.4 years’ median follow-up, overall 
survival demonstrated fewer deaths seen in 
the pertuzumab [arm] compared with the 
placebo arm,” said APHINITY study chair 
Sibylle Loibl, MD, chair of the German Breast 
Group and chief executive offi cer of GBG 
Forschungs GmbH, and an associate profes-
sor of obstetrics and gynecology at Goethe 
University in Frankfurt, Germany, who 
presented the updated fi ndings at the July 
session of the European Society for Medical 

Oncology (ESMO) Virtual Plenary.2 “The trend 
toward a benefi t of OS was infl uenced by the 
node-positive cohort.”

In terms of iDFS, the rates at 8 years were 
88.4% in the pembrolizumab arm and 85.8% 
in the placebo arm (adjusted HR, 0.77; 95% 
CI, 0.66-0.91). Investigators reported iDFS 
events in 11.1% of patients treated with per-
tuzumab vs 14.2% who did not receive per-
tuzumab. The majority of these events were 
considered cases of distant recurrence (6.2% 
with pertuzumab, 8.5% without), including 
central nervous system metastasis (2.1% 
with pertuzumab, 2.2% without).

In patients with node–positive disease, the 
iDFS rate was 86.1% in the pertuzumab arm 

and 81.2% in the placebo arm at 8 years. This 
amounted to a 28% reduction in the risk of 
recurrence or death, as well as an absolute 
benefi t of 4.9 percentage points (HR, 0.72; 
95% CI, 0.60-0.87) (FIGURE2). 

Comparatively, in the node-negative cohort, 
iDFS curves crisscrossed and the placebo arm 
had a higher iDFS rate at 8 years than the per-
tuzumab arm (93.3% vs 92.3%, respectively; 
HR, 1.01; 95% CI, 0.72-1.42). “The node-nega-
tive cohort does well without the addition of 
pertuzumab,” Loibl commented. 

The effect of the pertuzumab-based regimen 
was seen regardless of hormone receptor sta-
tus. In the hormone receptor–positive cohort, 
the 8-year iDFS rate was 87.5% in the 
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HR, hormone receptor ; N, lymph node.
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pertuzumab treatment arm compared with 
85.2% in the placebo arm (HR, 0.82; 95% CI, 
0.64-1.06). The rates in the hormone receptor–
negative cohort were 88.9% and 86.1% in the 
pertuzumab and placebo arms, respectively 
(HR, 0.75; 95% CI, 0.61-0.92). These data were 
consistent with those seen in previous analy-
ses. “Hormone receptor status should not guide 
pertuzumab treatment decisions,” Loibl said.

Further, the safety profi le remained con-
sistent with previous studies. No new cardiac 
safety issues emerged from this interim 
analysis as the incidence rate of primary 
cardiac events remained at less than 1% in 
the pertuzumab-based vs placebo arm (0.8% 
vs 0.4%). Additionally, no other new or unex-
pected safety signals were identifi ed.

“The 8-year APHINITY results show the 
great progress made in treating this aggres-
sive form of early breast cancer,” said Levi 
Garraway, MD, PhD, chief medical offi cer and 
head of global product development at Roche, 
in a press release.1 “HER2-positive breast 
cancers are more likely than other subtypes to 
recur following surgery, so targeted treatment 
is critical to provide the best chance for a cure.”

In the global, phase 3, randomized, dou-
ble-blind, placebo-controlled, 2-arm study, 

4804 patients with operable HER2-positive 
early breast cancer were enrolled. Investiga-
tors were evaluating the effi cacy and safety 
of the combination of pertuzumab, trastu-
zumab, and chemotherapy compared with 
trastuzumab and chemotherapy. 

Enrollment was open to adults with histo-
logically confi rmed nonmetastatic, operable 
primary invasive HER2-positive carcinoma 
of the breast who had an ECOG performance 
status of 1 or less and known hormone recep-
tor status. Additionally, the interval between 
defi nitive surgery for breast cancer and the 
fi rst dose of chemotherapy had to be no more 
than 8 weeks, and the fi rst cycle of chemo-
therapy had to be administered to patients 
within 7 days of randomization or on day 56.

In the experimental arm, patients received 
pertuzumab at a dose of 840 mg followed 
by 420 mg and 8 mg/kg of trastuzumab 
followed by 6 mg/kg via IV infusion every 
3 weeks for 1 year, in combination with an 
IV chemotherapy regimen. Those enrolled 
in the placebo comparator arm were admin-
istered placebo matching the dose of per-
tuzumab IV and trastuzumab at 8 kg/mg, 
then 6 mg/kg every 3 weeks for 1 year in 
addition to an IV chemotherapy regimen.

The primary end point of the trial was iDFS, 
defi ned as the time a patient lives without 
recurrence of invasive breast cancer or death 
from any cause after postsurgery treatment. 
Secondary end points included cardiac and 
overall safety, OS, and health-related quality 
of life. Those enrolled in the study will be con-
tinuously followed up with for 15 years from 
when the last patient was enrolled in the study.

“These updated APHINITY data showed 
further reduction in the risk of cancer return-
ing or death with a pertuzumab-based regi-
men in patients with lymph node–positive, 
HER2-positive early breast cancer, regardless 
of hormone receptor status,” Loibl stated in the 
press release.1 “Additional follow-up is very 
important to determine possible survival ben-
efi t and long-term safety of this regimen.” TT
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THERE HAVE BEEN numerous changes 
to the standard of prostate cancer 
care in the past 10 years, with novel 

agents moving into earlier and different 
disease settings for prostate cancer and the 
introduction of radiopharmaceuticals into 
both the diagnostic and treatment spaces. 
Targeted Therapies in Oncology™ asked some 
experts in prostate cancer diagnostics and 
therapeutics for their thoughts on the mile-
stone improvements in treating patients with 
prostate cancer over the past decade.

Shifting the Prostate Cancer 
Treatment Paradigm
The movement of regimens into new disease 
settings came from changing parameters of 
clinical trial design, according to Jorge A. 
Garcia, MD, FACP, chief of the Division of 
Solid Tumor Oncology, University Hospitals 
Seidman Cancer Center. “The bulk of the 
agents prior to 2012 were developed in the 
castration-resistant space in the postchemo-
therapy setting. So that was the paradigm 
of the time,” he said. “What became evident 
[was that] it was not necessary for us to wait 
that long, that we could consider giving these 
treatments earlier in the natural history of 
prostate cancer to see if we could [secure] a 
different outcome. I think the changes that 
you have seen since 2012 [include] the recog-
nition that there may be a surrogate marker 
for outcome improvement so you don’t have to 
wait for a true survival end point but rather 
you can approve agents with radiographic 
progression-free survival improvement. 
We recognize that metastasis-free survival 
was a surrogate marker for outcomes for 
those patients in whom you have castration-

resistant disease but you still didn’t see 
evidence of metastasis, and that led to the 
approval of agents such as apalutamide 
[Erleada], darolutamide [Nubeqa], and 
enzalutamide [Xtandi] in the N0 CRPC 
[nonmetastatic castration-resistant prostate 
cancer] space.” 

That movement of therapies into earlier 
spaces was a notable advancement in 
treatments for prostate cancer, noted Ulka 
Vaishampayan, MD, MBBS, professor of 
internal medicine and director of the Phase 1 
Program at the University of Michigan Rogel 
Cancer Center. Over the decade’s course, 
Vaishampayan said, “effective treatments 
were moved into earlier disease settings, so 
you don’t [have to] wait until patients  with 
advanced prostate cancer  have progressed 
on hormone therapy.” 

Tanya Dorff, MD, section chief of the Gen-
itourinary Disease Program at City of Hope, 
also views the movement of therapies into 
earlier lines of therapy as a major develop-
ment in the past decade. “One of the biggest 
stories has been not just the new agents, 
which of course are very important, but how 
we’ve learned to optimize use of our existing 
agents. A huge story has been the move-
ment of castration-resistant life-extending 
therapies up  front  to the hormone-sensitive 
setting where it seems [as though] their 
benefi ts are amplifi ed. Just using the same 
drugs better has been quite a signifi cant 
advance for patients,” Dorff said.

Alicia Morgans, MD, MPH, genitourinary 
medical oncologist and the medical director 
of the Survivorship Program at Dana-Farber 
Cancer Institute, noted that 2012 herald-
ed the start for many new options in the 

metastatic CRPC (mCRPC) space. “Before 
2012, we had few options for therapy beyond 
androgen deprivation therapy [ADT] and 
docetaxel. Between 2010 and 2012 we saw the 
fi rst approvals for treatments  beyond ADT, 
and they gradually worked their way into 
practice over the subsequent years. In 2012, 
we saw the approval of abiraterone [Zytiga] 
and enzalutamide in the postchemotherapy 
patient population [TIMELINE],  and these 
drugs absolutely transformed our ability to 
treat patients with very advanced  mCRPC. 
The initial studies that led to these drugs 
being approved were performed in the 
postdocetaxel treatment space and gave an 
opportunity for patients who were at the end 
of the line, after they had been through che-
motherapy. Within a very short period  of 
years [2013-2014], we gained additional data 
that suggested that we could use abiraterone 
and enzalutamide before docetaxel chemo-
therapy, and that also gave us an opportunity 
to treat our patients who were not going to 
be eligible to get chemotherapy because they 
were too sick or too frail with something that 
might help prolong their life and maintain 
their quality of life [QOL].”1-4

Genomics 
A signifi cant portion of new treatments devel-
oped for prostate cancer occurred in concert 
with that of genomics, which has helped to 
improve prognostication and permitted the 
use of targeted therapies. “I think the homo-
logous recombination repair mutations are 
important in prostate cancer because BRCA2
in particular appears to be associated with 
a more aggressive, poor prognosis prostate 
cancer diagnosis,5 and it is also something ©

 d
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that can identify an individual who may have 
family members who are also at risk of other 
cancers within the heritable cancer syn-
drome associated with BRCA1 and BRCA2.6

This particular biomarker is also an oppor-
tunity for us to use targeted therapies [such 
as] PARP inhibitors to have better disease 
control, providing a new option for treating 
our patients,” Morgans said.

Garcia also noted the importance of bio-
markers on the evolution of prostate cancer 
management. “Genomics are critically rel-
evant to our patients, not only for us to be 
able to counsel patients properly, but to fi nd 
a mutational change of relevance to them and 
their family members,” he said. “Genomics is 
equally important because now it becomes a 
therapeutic option for our patients. [Approxi-
mately] 10% of patients or so may have DNA 
repair defi ciencies and may therefore be candi-
dates for PARP inhibitors, which are now FDA 
approved for that specifi c patient population.7,8

The NCCN [National Comprehensive Cancer 
Network] guidelines have changed drastically, 
and every man with advanced prostate cancer 
now undergoes genomic testing.”9

PARP inhibitors olaparib (Lynparza) and 
rucaparib (Rubraca) were approved by the 
FDA for prostate cancer within 4 days of 
each other. Rucaparib was fi rst granted an 
accelerated approval on May 15, 2020, for the 
treatment of patients with deleterious BRCA
mutation–associated mCRPC who have been 
treated with androgen receptor (AR)–directed 
therapy and a taxane-based chemotherapy.10

Then olaparib was approved on May 19, 2020, 
for the treatment of adult patients with dele-
terious or suspected deleterious homologous 
recombination repair gene–mutated mCRPC 

who have progressed following treatment 
with enzalutamide or abiraterone.11

Rucaparib was approved based on 
fi ndings from the phase 2 TRITON2 trial 
(NCT02952534), which showed an objec-
tive response rate of 43.5% by independent 
radiology review and 50.8% by investigator 
assessment.10 Findings from the randomized 
phase 3 PROfound trial (NCT02987543) led 
to the approval of olaparib, with a median 
progression-free survival (PFS) of 7.4 months 
for the PARP inhibitor compared with 
3.6 months with either enzalutamide or 
abiraterone in patients with an alteration in 
BRCA1, BRCA2, or ATM (HR, 0.34; 95% CI, 
0.25-0.47; P < .001). The median overall sur-
vival (OS) was 18.5 months with olaparib vs 
15.1 months in the control group (HR, 0.64; 
95% CI, 0.43-0.97; P = .02).11

Immunotherapy in Prostate Cancer
Although targeted therapies have provided 
effective additions to prostate cancer manage-
ment over the past decade, immunotherapy 
use in managing prostate cancer has been less 
encouraging. “It is clear that immune check-
point inhibitors [ICIs] are quite active across 
a spectrum of cancers,” Garcia said. “But ICIs 
have not turned out to be drastically effective 
for patients with advanced prostate cancer.”12

When asked about these immunotherapy 
shortcomings, Dorff explained, “Immunother-
apy has defi nitely been challenging in prostate 
cancer, and we’ve learned a lot about why that 
is. We know that the tumor microenviron-
ment [TME] in prostate cancer is very hostile 
to the immune system.13 There are a lot of sup-
pressive components of the immune system 
that are present in the tumor, so even if we 

can get T cells engaged, they may not be able 
to function once they arrive. Our 1 approved 
immunotherapy for prostate cancer is sipuleu-
cel-T [Provenge], which is an autologous acti-
vated cellular immunotherapy. The immune 
cells are activated ex vivo, and that’s the only 
one that’s ever prolonged survival.14 Although 
it doesn’t induce a lot of immediate objective 
responses or PSA [prostate-specifi c antigen] 
declines, there have been published case 
reports of complete responses.15 So they’re rare, 
but it speaks to the fact that this kind of cellular 
approach may be something to pursue further 
with T-cell therapies, potentially if the ex vivo 
activation helps overcome the TME.”13

Sipuleucel-T was approved by the FDA in 
April 2010 for the treatment of patients with 
mCRPC who have asymptomatic disease and 
no visceral metastases. The approval was 
based on fi ndings from the phase 3 IMPACT 
trial (NCT00065442), which randomly 
assigned patients with mCRPC to either 
sipuleucel-T or placebo. Median OS with the 
immunotherapy was 25.8 months compared 
with 21.7 months with placebo (HR, 0.78; 
95% CI, 0.61-0.98; P = .03). At 36 months, 
the OS rate was 31.7% with sipuleucel-T and 
23.0% with placebo.14

Radiopharmaceuticals
Other therapeutic modalities have generated 
more enthusiasm among the prostate cancer 
community. “With regards to therapeutics, 
clearly the biggest advancement was the 
introduction of therapeutic radiopharmaceu-
ticals. Using radiation to treat cancer is not 
a novel concept. However, within prostate 
cancer, we’ve relied on EBRT [external beam 
radiation therapy]. The FDA approval of 
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AUGUST 31   FDA approves enzalutamide for 
patients with metastatic castration-resistant prostate 
cancer who have previously received docetaxel.

DECEMBER 10   FDA approves an expanded 
indication for abiraterone acetate plus prednisone for 
patients with metastatic castration-resistant 
prostate cancer.

MAY 15   FDA approves radium (Ra) 223 dichloride 
for patients with castration-resistant prostate cancer, 
symptomatic bone metastases, and no known visceral 
metastatic disease.

SEPTEMBER 14   FDA approves a lower dosage 
(25 mg/m2 every 3 weeks) of cabazitaxel plus 
prednisone for patients with metastatic castration-
resistant prostate cancer previously treated with a 
docetaxel-containing treatment regimen.

FEBRUARY 7   FDA approves abiraterone acetate 
tablets plus prednisone for patients with metastatic 
high-risk castration-sensitive prostate cancer.

FEBRUARY 14   FDA approves apalutamide for 
patients with nonmetastatic castration-resistant 
prostate cancer.

JULY 13    FDA approves enzalutamide for patients 
with castration-resistant prostate cancer.

JULY 30    FDA approves enzalutamide for patients 
with nonmetastatic castration-resistant 
prostate cancer.

SEPTEMBER 17   FDA approves apalutamide for 
patients with metastatic castration-sensitive 
prostate cancer.

DECEMBER 16   FDA approves enzalutamide for 
patients with metastatic castration-sensitive 
prostate cancer.

MAY 15   FDA grants an accelerated approval to 
rucaparib for patients with deleterious BRCA mutation 
(germline and/or somatic)–associated metastatic 
castration-resistant prostate cancer who have been 
treated with androgen receptor-directed therapy and a 
taxane-based chemotherapy.

MAY 19   FDA approves olaparib for adult patients 
with deleterious or suspected deleterious germline 
or somatic homologous recombination repair gene–
mutated metastatic castration-resistant prostate 
cancer who have progressed following prior treatment 
with enzalutamide or abiraterone.

DECEMBER 18   FDA approves relugolix (Orgovyx) 
for adult patients with advanced prostate cancer.

MARCH 23   FDA approves 177Lu-PSMA-617 
(Pluvicto) for adult patients with prostate-specifi c 
membrane antigen–positive metastatic castration-
resistant prostate cancer who have been treated with 
androgen receptor pathway inhibition and taxane-
based chemotherapy.

AUGUST 5   FDA approves darolutamide tablets plus 
docetaxel for adult patients with metastatic hormone-
sensitive prostate cancer.
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radium-223 [Xofi go] [in 2013], was a break-
through moment for prostate cancer because 
you had much better radiopharmaceutical 
therapies, that actually improved OS,”14 said 
Phillip J. Koo, MD, chief of diagnostic imaging 
and oncology physician executive at the Ban-
ner MD Anderson Cancer Center in Gilbert, 
Arizona. “Its effect on bone pain is variable, 
and we should focus on the fact it helps 
patients live longer. [It is] very exciting to see 

the adoption and integration of that into our 
practice guidelines and into our practices.”

In the phase 3 ALSYMPCA trial 
(NCT00699751), radium-223 demonstrated 
an improvement in OS over placebo of 
14.9 months vs 11.3 months in patients with 
CRPC and bone metastases (HR, 0.70; 95% 
CI, 0.58-0.83; P < .001).16

Prostate-specifi c membrane antigen 
(PSMA) has driven the more recent radiophar-

maceutical and theranostic developments in 
prostate cancer. “ PSMA changes in response 
to different treatments and over the course of 
disease progression, being  up-regulated or 
down-regulated  in response to  exposure to 
different treatments  or expression of muta-
tions  that occur during disease evolution,” 
Morgans said. “It may be something that 
we can affect with our treatments, which 
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IS IN YOUR HANDS

Study design: ELITEK was studied in a multicenter, randomized, open-label, 3-arm, phase 3 study in 275 patients with 
leukemia, lymphoma, and solid tumor malignancies at risk for hyperuricemia and TLS. Patients were randomized 1:1:1 to
1 of 3 arms. Patients in Arm A received ELITEK 0.2 mg/kg/d for 5 days (n=92). Patients in Arm B received ELITEK 0.2 mg/
kg/d from Day 1 through Day 3, followed by oral allopurinol 300 mg/d from Day 3 through Day 5 (overlap on Day 3: ELITEK 
0.2 mg/kg/d and allopurinol 300 mg/d administered approximately 12 hours apart) (n=92). Patients in Arm C received oral 
allopurinol 300 mg/d for 5 days (n=91). Anticancer therapy was initiated 4 to 24 hours after the fi rst antihyperuricemic dose in 
each arm. The primary endpoint of this study was the uric acid response rate, defi ned as the proportion of patients with plasma 
uric acid levels ≤7.5 mg/dL from Day 3 to Day 7, after initiation of antihyperuricemic treatment.1,2

WARNING: HYPERSENSITIVITY REACTIONS, HEMOLYSIS, METHEMOGLOBINEMIA, AND 
INTERFERENCE WITH URIC ACID MEASUREMENTS

•   Hypersensitivity Reactions: ELITEK can cause serious and fatal hypersensitivity reactions including 
anaphylaxis. Immediately and permanently discontinue ELITEK in patients who experience a serious 
hypersensitivity reaction.

•   Hemolysis: Do not administer ELITEK to patients with glucose-6-phosphate dehydrogenase (G6PD) 
defi ciency. Immediately and permanently discontinue ELITEK in patients developing hemolysis. Screen 
patients at higher risk for G6PD defi ciency (e.g., patients of African or Mediterranean ancestry) prior to 
starting ELITEK.

•   Methemoglobinemia: ELITEK can result in methemoglobinemia in some patients. Immediately and 
permanently discontinue ELITEK in patients developing methemoglobinemia.

•   Interference with Uric Acid Measurements: ELITEK enzymatically degrades uric acid in blood 
samples left at room temperature. Collect blood samples in prechilled tubes containing heparin and 
immediately immerse and maintain sample in an ice water bath. Assay plasma samples within 4 hours 
of collection.

Important Safety Information

ELITEK is indicated for the initial management of plasma uric acid levels in patients with leukemia, lymphoma, and 
solid tumor malignancies who are receiving anticancer therapy expected to result in tumor lysis and subsequent 
elevation of plasma uric acid. ELITEK is indicated only for a single course of treatment.

Please see additional Important Safety Information and Brief Summary of full Prescribing Information, including 
Boxed WARNING, on the following pages.

In patients at high risk of tumor lysis 
syndrome (TLS) associated with hyperuricemia

ELITEK GIVEN PROPHYLACTICALLY MAINTAINED NORMAL 
URIC ACID LEVELS IN SIGNIFICANTLY MORE HIGH-RISK 
ADULT PATIENTS VS ALLOPURINOL1

© 2020 sanofi -aventis U.S. LLC.    All rights reserved.    SAUS.RAS.20.02.0560    02/20

Important Safety Information (cont’d)

High-risk patients who maintained normal uric acid levels (≤7.5 mg/dL) between 3 and 7 days 
after initiation of antihyperuricemic treatment1,3

ELITEK
(n=82)

ELITEK +
allopurinol 

(n=86)

allopurinol
(n=85)

Percentage of patients with uric acid ≤7.5 mg/dL
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Primary endpoint:
•   Results were consistent with the overall study population of intermediate and high-risk adult patients: 87% (n=92) of all 

patients receiving ELITEK prophylactically maintained uric acid levels ≤7.5 mg/dL vs 66% (n=91) of patients receiving 
allopurinol (P=0.001)1

—  ELITEK + allopurinol maintained normal uric acid in 78% (n=92) of patients (P=NS vs allopurinol)

CONTRAINDICATIONS
ELITEK is contraindicated in patients with a history of anaphylaxis or severe hypersensitivity to rasburicase or in patients 
with development of hemolytic reactions or methemoglobinemia with rasburicase. ELITEK is contraindicated in individuals 
defi cient in glucose-6-phosphate dehydrogenase (G6PD).

ADVERSE REACTIONS
Most common adverse reactions (incidence ≥20%), when used concomitantly with anticancer therapy, are vomiting, 
nausea, fever, peripheral edema, anxiety, headache, abdominal pain, constipation, diarrhea, hypophosphatemia, 
pharyngolaryngeal pain, and increased alanine aminotransferase.

USE IN SPECIFIC POPULATIONS 

•   Pregnancy: Consider the benefi ts and risks of ELITEK and possible risks to the fetus when prescribing ELITEK
to a pregnant woman

•   Lactation: Because of the potential for serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with ELITEK and for 2 weeks after the last dose

References: 1. Cortes J, Moore JO, Maziarz RT, et al. Control of plasma uric acid in adults at risk for tumor lysis syndrome: effi cacy and 
safety of rasburicase alone and rasburicase followed by allopurinol compared with allopurinol alone—results of a multicenter phase III study. 
J Clin Oncol. 2010;28(27):4207-4213. 2. ELITEK [prescribing information]. Bridgewater, NJ: sanofi -aventis U.S. LLC. 3. Data on fi le. 
Bridgewater, NJ: sanofi -aventis U.S. LLC. 

Per-patient incidence of selected adverse reactions by study arm in Study 4:
All Grades ARs in Study 4 (ELITEK alone; ELITEK plus oral allopurinol; oral allopurinol alone) were nausea (57.6%, 
60.9%, 54.9%), peripheral edema (50%, 43.5%, 42.9%), vomiting (38%, 37%, 30.8%), anxiety (23.9%, 17.4%, 
17.6%), abdominal pain (21.7%, 33.7%, 25.3%), hypophosphatemia (17.4%, 22.8%, 16.5%), hyperbilirubinemia 
(16.3%, 14.1%, 7.7%), pharyngolaryngeal pain (14.1%, 20.7%, 9.9%), sepsis (12%, 7.6%, 4.4%), fl uid overload 
(12%, 6.5%, 3.3%), increased ALT (10.9%, 27.2%, 17.6%), and hyperphosphatemia (9.8%, 15.2%, 8.8%).2

ALT=alanine aminotransferase; AR=adverse reaction.

Please see Brief Summary of full Prescribing Information, including Boxed WARNING, on the following pages.

ELITEK GIVEN PROPHYLACTICALLY MAINTAINED NORMAL 
URIC ACID LEVELS IN SIGNIFICANTLY MORE HIGH-RISK 
ADULT PATIENTS VS ALLOPURINOL1
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PREVENT RISING 
URIC ACID LEVELS

THE POWER TO

IS IN YOUR HANDS

Study design: ELITEK was studied in a multicenter, randomized, open-label, 3-arm, phase 3 study in 275 patients with 
leukemia, lymphoma, and solid tumor malignancies at risk for hyperuricemia and TLS. Patients were randomized 1:1:1 to
1 of 3 arms. Patients in Arm A received ELITEK 0.2 mg/kg/d for 5 days (n=92). Patients in Arm B received ELITEK 0.2 mg/
kg/d from Day 1 through Day 3, followed by oral allopurinol 300 mg/d from Day 3 through Day 5 (overlap on Day 3: ELITEK 
0.2 mg/kg/d and allopurinol 300 mg/d administered approximately 12 hours apart) (n=92). Patients in Arm C received oral 
allopurinol 300 mg/d for 5 days (n=91). Anticancer therapy was initiated 4 to 24 hours after the fi rst antihyperuricemic dose in 
each arm. The primary endpoint of this study was the uric acid response rate, defi ned as the proportion of patients with plasma 
uric acid levels ≤7.5 mg/dL from Day 3 to Day 7, after initiation of antihyperuricemic treatment.1,2

WARNING: HYPERSENSITIVITY REACTIONS, HEMOLYSIS, METHEMOGLOBINEMIA, AND 
INTERFERENCE WITH URIC ACID MEASUREMENTS

•   Hypersensitivity Reactions: ELITEK can cause serious and fatal hypersensitivity reactions including 
anaphylaxis. Immediately and permanently discontinue ELITEK in patients who experience a serious 
hypersensitivity reaction.

•   Hemolysis: Do not administer ELITEK to patients with glucose-6-phosphate dehydrogenase (G6PD) 
defi ciency. Immediately and permanently discontinue ELITEK in patients developing hemolysis. Screen 
patients at higher risk for G6PD defi ciency (e.g., patients of African or Mediterranean ancestry) prior to 
starting ELITEK.

•   Methemoglobinemia: ELITEK can result in methemoglobinemia in some patients. Immediately and 
permanently discontinue ELITEK in patients developing methemoglobinemia.

•   Interference with Uric Acid Measurements: ELITEK enzymatically degrades uric acid in blood 
samples left at room temperature. Collect blood samples in prechilled tubes containing heparin and 
immediately immerse and maintain sample in an ice water bath. Assay plasma samples within 4 hours 
of collection.

Important Safety Information

ELITEK is indicated for the initial management of plasma uric acid levels in patients with leukemia, lymphoma, and 
solid tumor malignancies who are receiving anticancer therapy expected to result in tumor lysis and subsequent 
elevation of plasma uric acid. ELITEK is indicated only for a single course of treatment.

Please see additional Important Safety Information and Brief Summary of full Prescribing Information, including 
Boxed WARNING, on the following pages.

In patients at high risk of tumor lysis 
syndrome (TLS) associated with hyperuricemia

ELITEK GIVEN PROPHYLACTICALLY MAINTAINED NORMAL 
URIC ACID LEVELS IN SIGNIFICANTLY MORE HIGH-RISK 
ADULT PATIENTS VS ALLOPURINOL1
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Important Safety Information (cont’d)

High-risk patients who maintained normal uric acid levels (≤7.5 mg/dL) between 3 and 7 days 
after initiation of antihyperuricemic treatment1,3

ELITEK
(n=82)

ELITEK +
allopurinol 

(n=86)

allopurinol
(n=85)

Percentage of patients with uric acid ≤7.5 mg/dL
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Primary endpoint:
•   Results were consistent with the overall study population of intermediate and high-risk adult patients: 87% (n=92) of all 

patients receiving ELITEK prophylactically maintained uric acid levels ≤7.5 mg/dL vs 66% (n=91) of patients receiving 
allopurinol (P=0.001)1

—  ELITEK + allopurinol maintained normal uric acid in 78% (n=92) of patients (P=NS vs allopurinol)

CONTRAINDICATIONS
ELITEK is contraindicated in patients with a history of anaphylaxis or severe hypersensitivity to rasburicase or in patients 
with development of hemolytic reactions or methemoglobinemia with rasburicase. ELITEK is contraindicated in individuals 
defi cient in glucose-6-phosphate dehydrogenase (G6PD).

ADVERSE REACTIONS
Most common adverse reactions (incidence ≥20%), when used concomitantly with anticancer therapy, are vomiting, 
nausea, fever, peripheral edema, anxiety, headache, abdominal pain, constipation, diarrhea, hypophosphatemia, 
pharyngolaryngeal pain, and increased alanine aminotransferase.

USE IN SPECIFIC POPULATIONS 

•   Pregnancy: Consider the benefi ts and risks of ELITEK and possible risks to the fetus when prescribing ELITEK
to a pregnant woman

•   Lactation: Because of the potential for serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with ELITEK and for 2 weeks after the last dose

References: 1. Cortes J, Moore JO, Maziarz RT, et al. Control of plasma uric acid in adults at risk for tumor lysis syndrome: effi cacy and 
safety of rasburicase alone and rasburicase followed by allopurinol compared with allopurinol alone—results of a multicenter phase III study. 
J Clin Oncol. 2010;28(27):4207-4213. 2. ELITEK [prescribing information]. Bridgewater, NJ: sanofi -aventis U.S. LLC. 3. Data on fi le. 
Bridgewater, NJ: sanofi -aventis U.S. LLC. 

Per-patient incidence of selected adverse reactions by study arm in Study 4:
All Grades ARs in Study 4 (ELITEK alone; ELITEK plus oral allopurinol; oral allopurinol alone) were nausea (57.6%, 
60.9%, 54.9%), peripheral edema (50%, 43.5%, 42.9%), vomiting (38%, 37%, 30.8%), anxiety (23.9%, 17.4%, 
17.6%), abdominal pain (21.7%, 33.7%, 25.3%), hypophosphatemia (17.4%, 22.8%, 16.5%), hyperbilirubinemia 
(16.3%, 14.1%, 7.7%), pharyngolaryngeal pain (14.1%, 20.7%, 9.9%), sepsis (12%, 7.6%, 4.4%), fl uid overload 
(12%, 6.5%, 3.3%), increased ALT (10.9%, 27.2%, 17.6%), and hyperphosphatemia (9.8%, 15.2%, 8.8%).2

ALT=alanine aminotransferase; AR=adverse reaction.

Please see Brief Summary of full Prescribing Information, including Boxed WARNING, on the following pages.

ELITEK GIVEN PROPHYLACTICALLY MAINTAINED NORMAL 
URIC ACID LEVELS IN SIGNIFICANTLY MORE HIGH-RISK 
ADULT PATIENTS VS ALLOPURINOL1

S:2 0.75"
S:13"

T:2 1.5"
T:13.75"

B:2 1.75"
B:14"

11663263_Elitek_Journal_Ad_KING_Spread_Ad_M4FR.indd   1 11/1/21   12:12 PM



ELITEK® Rx Only
(rasburicase) for injection, for intravenous use

Brief Summary of Prescribing Information

WARNING: HYPERSENSITIVITY REACTIONS, HEMOLYSIS,
METHEMOGLOBINEMIA, AND INTERFERENCE WITH URIC ACID MEASUREMENTS

Hypersensitivity Reactions

Elitek can cause serious and fatal hypersensitivity reactions including anaphylaxis.
Immediately and permanently discontinue Elitek in patients who experience a
serious hypersensitivity reaction [see Contraindications (4), Warnings and Precau-
tions (5.1), Adverse Reactions (6.2)].

Hemolysis

Do not administer Elitek to patients with glucose-6-phosphate dehydrogenase
(G6PD) deficiency. Immediately and permanently discontinue Elitek in patients
developing hemolysis. Screen patients at higher risk for G6PD deficiency (e.g.,
patients of African or Mediterranean ancestry) prior to starting Elitek [see Con-
traindications (4), Warnings and Precautions (5.2)].

Methemoglobinemia

Elitek can result in methemoglobinemia in some patients. Immediately and per-
manently discontinue Elitek in patients developing methemoglobinemia [see Con-
traindications (4), Warnings and Precautions (5.3)].

Interference with Uric Acid Measurements

Elitek enzymatically degrades uric acid in blood samples left at room temperature.
Collect blood samples in prechilled tubes containing heparin and immediately
immerse and maintain sample in an ice water bath. Assay plasma samples within
4 hours of collection [see Warnings and Precautions (5.4)].

1 INDICATIONS AND USAGE
Elitek is indicated for the initial management of plasma uric acid levels in pediatric and adult
patients with leukemia, lymphoma, and solid tumor malignancies who are receiving anticancer
therapy expected to result in tumor lysis and subsequent elevation of plasma uric acid.
Limitations of Use
Elitek is indicated only for a single course of treatment [see Warnings and Precautions (5.1)].
4 CONTRAINDICATIONS
Elitek is contraindicated in patients with a history of anaphylaxis or severe hypersensitivity to
rasburicase or in patients with development of hemolytic reactions or methemoglobinemia with
rasburicase [see Boxed Warning, Warnings and Precautions (5.1, 5.2, 5.3)].
Elitek is contraindicated in individuals deficient in glucose-6-phosphate dehydrogenase (G6PD)
[see Boxed Warning, Warnings and Precautions (5.2)].
5 WARNINGS AND PRECAUTIONS
5.1 Hypersensitivity Reactions
Elitek can cause serious and fatal hypersensitivity reactions including anaphylaxis. In clinical
studies, anaphylaxis was reported in <1% patients receiving Elitek. This can occur at any time
during treatment including the first dose. Signs and symptoms of these reactions include
bronchospasm, chest pain and tightness, dyspnea, hypoxia, hypotension, shock, and urticaria.
Immediately and permanently discontinue Elitek administration in any patient developing clinical
evidence of a serious hypersensitivity reaction [see Boxed Warning, Contraindications (4),
Adverse Reactions (6.2)].
The safety and efficacy of Elitek have been established only for a single course of treatment
once daily for 5 days.
5.2 Hemolysis
Elitek is contraindicated in patients with G6PD deficiency because hydrogen peroxide is one of
the major by-products of the conversion of uric acid to allantoin. In clinical studies, hemolysis
occurs in <1% patients receiving Elitek; severe hemolytic reactions occurred within 2–4 days
of the start of Elitek. Immediately and permanently discontinue Elitek administration in any
patient developing hemolysis. Institute appropriate patient monitoring and support measures
(e.g., transfusion support). Screen patients at higher risk for G6PD deficiency (e.g., patients of
African or Mediterranean ancestry) prior to starting Elitek [see Boxed Warning, Contraindications
(4)].
5.3 Methemoglobinemia
In clinical studies, methemoglobinemia occurred in <1% patients receiving Elitek. These
included cases of serious hypoxemia requiring intervention with medical support measures. It
is not known whether patients with deficiency of cytochrome b5 reductase (formerly known as
methemoglobin reductase) or of other enzymes with antioxidant activity are at increased risk for
methemoglobinemia or hemolytic anemia. Immediately and permanently discontinue Elitek
administration in any patient identified as having developed methemoglobinemia. Institute
appropriate monitoring and support measures (e.g., transfusion support, methylene-blue
administration) [see Boxed Warning, Contraindications (4)].
5.4 Laboratory Test Interference
At room temperature, Elitek causes enzymatic degradation of the uric acid in blood/plasma/
serum samples potentially resulting in spuriously low plasma uric acid assay readings. Special
sample handling procedure must be followed to avoid ex vivo uric acid degradation [see Boxed
Warning, Drug Interactions (7)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are discussed in greater detail in other
sections of the prescribing information:

• Anaphylaxis [see Boxed Warning, Contraindications (4), Warnings and Precautions (5.1)]
• Hemolysis [see Boxed Warning, Contraindications (4), Warnings and Precautions (5.2)]
• Methemoglobinemia [see Boxed Warning, Contraindications (4), Warnings and Precautions

(5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice.

The data below reflect exposure to Elitek in 265 pediatric and 82 adult patients enrolled in one
active-controlled trial (Study 1), two uncontrolled trials (Studies 2 and 3), and an uncontrolled
safety trial (n=82). Additional data were obtained from an expanded access program of 356
patients, for whom data collection was limited to serious adverse reactions. Among these 703
patients 63% were male, the median age was 10 years (range 10 days to 88 years), 73% were
Caucasian, 9% African, 4% Asian, and 14% other/unknown.
Among the 347 patients for whom all adverse reactions regardless of severity were assessed,
the most frequently observed adverse reactions (incidence ≥10%) were vomiting (50%), fever
(46%), nausea (27%), headache (26%), abdominal pain (20%), constipation (20%), diarrhea
(20%), mucositis (15%), and rash (13%). In Study 1, an active control study, the following
adverse reactions occurred more frequently in Elitek-treated subjects than allopurinol-treated
subjects: vomiting, fever, nausea, diarrhea, and headache. Although the incidence of rash was
similar in the two arms, severe rash was reported only in one Elitek-treated patient.
Further studies, including one-active controlled study (Study 4) and four supportive studies, have
been conducted in adult patients. In these studies, Elitek was administered to a total of 434 adult
patients (58% male, 42% female; median age 56 years [range 18 years to 89 years]; 52%
Caucasian, 7% African, 14% Asian, 28% other/unknown).
Of these 434 patients, 275 adult patients with leukemia, lymphoma, or solid tumor malignancies
at risk for hyperuricemia and tumor lysis syndrome (TLS) were randomized in an open label trial
receiving either Elitek alone, Elitek in combination with allopurinol, or allopurinol alone (Study
4).
A drug-related adverse reaction in Study 4 of any grade was experienced in 4.3% of
Elitek-treated patients, 5.4% of Elitek/allopurinol-treated patients, and 1.1% of allopurinol-treated
patients.
Table 1 presents the per-patient incidence of adverse reactions by study arm in Study 4.

Table 1: Per-Patient Incidence of Selected Adverse Reactions by Study Arm in
Study 4

Adverse
Reaction*

Elitek
(n=92)

Elitek/Allopurinol
(n=92)

Allopurinol
(n=91)

All
Grades

%

Grades
3,4
%

All
Grades

%

Grades
3,4
%

All
Grades

%

Grades
3,4
%

Nausea 57.6 1.1 60.9 1.1 54.9 2.2

Peripheral edema 50 2.2 43.5 3.3 42.9 6.6

Vomiting 38 1.1 37 0 30.8 1.1

Anxiety 23.9 3.3 17.4 0 17.6 0

Abdominal pain 21.7 3.3 33.7 4.3 25.3 2.2

Hypophosphatemia 17.4 4.3 22.8 6.5 16.5 6.6

Hyperbilirubinemia 16.3 3.3 14.1 2.2 7.7 4.4

Pharyngolaryngeal
pain

14.1 1.1 20.7 0 9.9 0

Sepsis 12 5.4 7.6 6.5 4.4 4.4

Fluid overload 12 0 6.5 0 3.3 1.1

Increased alanine
aminotransferase

10.9 3.3 27.2 4.3 17.6 2.2

Hyperphosphatemia 9.8 0 15.2 0 8.8 1.1

Overall incidence ≥10% in any Elitek arm and the difference between any Elitek arm versus the
allopurinol arm ≥5%.
*Events were reported and graded according to NCI-CTC version 3.0 and presented as
preferred terms MedDRA version 10.1.

Hypersensitivity reactions occurred in 4.3% of Elitek-treated patients and 1.1% of Elitek/
allopurinol-treated patients in Study 4. Clinical manifestations of hypersensitivity included
arthralgia, injection site irritation, peripheral edema, and rash.
The following serious adverse reactions occurred at a difference in incidence of ≥2% in patients
receiving Elitek compared to patients receiving allopurinol in randomized studies (Study 1 and
Study 4): pulmonary hemorrhage, respiratory failure, supraventricular arrhythmias, ischemic
coronary artery disorders, and abdominal and gastrointestinal infections.
The incidence of anaphylaxis, hemolysis, and methemoglobinemia was less than 1% of the 887
Elitek-treated patients entered on these clinical trials.
6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. Elitek can elicit antiproduct
antibodies that bind to rasburicase and in some instances inhibit the activity of rasburicase in
vitro [see Boxed Warning, Warnings and Precautions (5.1)].
In clinical trials of pediatric patients with hematologic malignancies, 24/218 patients tested (11%)
developed antibodies by day 28 following Elitek administration as assessed by qualitative
ELISA.
Using quasi-quantitative immunoassays in rasburicase-naive adult patients with hematological
malignancies, 47/260 (18%) patients were positive for anti-rasburicase immunoglobulin G (IgG),
21/260 (8%) patients were positive for anti-rasburicase neutralizing IgG, and 16/260 (6%)
patients were positive for anti-rasburicase immunoglobulin E (IgE) from day 14 to 24 months
after 5 daily doses of Elitek.
The incidence of antibody responses detected is highly dependent on the sensitivity and
specificity of the assay, which have not been fully evaluated. Additionally, the observed incidence
of antibody positivity in an assay may be influenced by several factors, including serum
sampling, timing and methodology, concomitant medications, and underlying disease. For these
reasons, comparison of the incidence of antibodies to Elitek with the incidence of antibodies to
other products may be misleading.
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ELITEK®

(rasburicase) for injection, for intravenous use
6.3 Postmarketing Experience
The following adverse reactions have been identified from clinical trials and/or postmarketing
surveillance. Because they are reported from a population of unknown size, it is not always
possible to reliably estimate their frequency or establish a causal relationship to drug exposure.
Central nervous system disorders: convulsion, muscle contractions involuntary
Immune system disorders: cases of anaphylaxis with fatal outcome have been reported.
7 DRUG INTERACTIONS
Laboratory Test Interference
At room temperature, Elitek causes enzymatic degradation of the uric acid in blood/plasma/
serum samples potentially resulting in spuriously low plasma uric acid assay readings. The
following special sample handling procedure must be followed to avoid ex vivo uric acid
degradation.
Uric acid must be analyzed in plasma. Blood must be collected into prechilled tubes containing
heparin anticoagulant. Immediately immerse plasma samples for uric acid measurement in an
ice water bath. Plasma samples must be prepared by centrifugation in a precooled centrifuge
(4°C). Finally, the plasma must be maintained in an ice water bath and analyzed for uric acid
within four hours of collection [see Boxed Warning].
Rasburicase does not metabolize allopurinol, cytarabine, methylprednisolone, methotrexate,
6-mercaptopurine, thioguanine, etoposide, daunorubicin, cyclophosphamide or vincristine in
vitro. No metabolic-based drug interactions are therefore anticipated with these agents in
patients.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings in animals, Elitek may cause fetal harm when administered to pregnant
women. In animal reproduction studies, intravenous administration of rasburicase to pregnant
rabbits during organogenesis at 5-times the human exposure (based on AUC) at the recom-
mended human dose of 0.2 mg/kg resulted in adverse developmental outcomes, including
structural abnormalities, embryo-fetal mortality, and alterations to growth (see Data). The limited
available data with Elitek use in pregnant women are insufficient to inform a drug-associated
risk of major birth defects, miscarriage, or adverse maternal fetal outcomes. Consider the
benefits and risks of Elitek and possible risks to the fetus when prescribing Elitek to a pregnant
woman.
The estimated background risk of major birth defects and miscarriage in the indicated population
is unknown. All pregnancies have a background risk of birth defect, miscarriage, or other
adverse outcomes. In the U.S. general population, the estimated background risk of major birth
defects and miscarriages in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.
Data
Animal data
Intravenous administration of rasburicase at doses of 10, 20, or 50 mg/kg/day (approximately
14, 34, and 100 times the exposure at the recommended human dose of 0.2 mg/kg) to pregnant
rats from gestation days (GD) 6 to 17 produced multiple heart and great vessel malformations
at 50 mg/kg/day (approximately 100 times the exposure at the recommended human dose).
Intravenous administration of rasburicase from GD 6 to 19 at doses of 2, 10, or 20 mg/kg/day
(approximately 5, 26, and 54 times the exposure at the recommended human dose) to pregnant
rabbits produced increased pre and postimplantation loss, abortion, decreased uterine weight,
decreased fetal body weights, and heart and great vessel malformations at all dose levels.
8.2 Lactation
Risk Summary
There are no available data on the presence of rasburicase in human breast milk, the effects
on the breastfed child, or the effects on milk production. Because of the potential for serious
adverse reactions in the breastfed child, advise patients that breastfeeding is not recommended
during treatment with Elitek, and for 2 weeks after the last dose.
8.4 Pediatric Use
The safety and effectiveness of Elitek have been established in pediatric patients ages 1 month
to 17 years for initial management of plasma uric acid levels in patients with leukemia,
lymphoma, and solid tumor malignancies who are receiving anticancer therapy expected to
result in tumor lysis and subsequent elevation of plasma uric acid. Elitek was studied in 246
pediatric patients. There were insufficient numbers of patients between 0 and 6 months (n=7)
to determine whether they respond differently than older children. Mean uric acid AUC0–96 hr was
higher in children <2 years of age (n=24; 150 ± s.e. 16 mg hr/dL) than those age 2 to 17 years
(n=222; 108 ± s.e. 4 mg hr/dL). Children <2 years of age had a lower rate of achieving normal
uric acid concentration by 48 hours (83% [95% CI: 62, 95]) than those 2 to 17 years (93% [95%
CI: 89, 95]).
8.5 Geriatric Use
Of the total number of adults treated with Elitek (n=434) in clinical studies, 30% were aged 65
and over while 8% were aged 75 and over. No overall differences in pharmacokinetics, safety,
and effectiveness were observed between the elderly and younger patients.
10 OVERDOSAGE
Of the six reported cases of overdosage, five cases had no adverse events reported; nonserious
adverse events in the sixth case (a single dose of 1.3 mg/kg) included decreased levels of blood
potassium and blood albumin, and increased levels of carbon dioxide, blood lactate dehydro-
genase, blood urea, blood phosphorus, blood sodium, and blood alkaline phosphatase. Monitor
patients who receive an overdose and initiate supportive measures if required.
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is exciting, and it is something that we can 
target with  newer  treatment  approaches. In 
particular, 177Lu-PSMA-617 [Pluvicto], an 
approved agent for patients with mCRPC 
after progression of disease on docetaxel 
chemotherapy and AR-targeted agents, is 
something that we can already use in clinic 
to  treat patients.  We  identify patients using 
a PSMA PET scan, which gives us some 
confi dence that they will have a response 
to treatment.  Lutetium is the fi rst  of these 
PSMA-targeted approaches, but hopefully 
there will be additional radiopharmaceuticals, 
small molecules, cellular-based therapies, 
and other treatments that target PSMA.” 

Koo also expressed enthusiasm for the use of 
PSMA in prostate cancer. “The biggest break-
through on the diagnostic side came in the 
past couple of years when some of the PSMA-
targeted diagnostic radiopharmaceuticals 
were FDA approved and then [made] commer-
cially available throughout the United States,” 
Koo said. In the past year specifi cally, “the 
big highlight has been the approval of 177Lu-
PSMA-617, being able to target the PSMA and 
get that OS benefi t. The eagerly awaited results 
from phase 3 VISION trial [NCT03511664] 
were groundbreaking,” Koo said.17

VISION enrolled patients with mCRPC 
who were previously treated with an AR 
pathway inhibitor and 1 to 2 taxane treat-
ments and were PSMA-positive by gal-
lium-68–labeled PSMA-11 PET-CT scans. 
They were randomly assigned 2:1 to receive 
either 177Lu-PSMA-617 plus standard of care 
or standard of care alone. Both PFS and OS 
were signifi cantly improved with the addi-
tion of the radioligand therapy. At a median 
follow-up of 20.9 months, the median PFS was 
8.7 months with 177Lu-PSMA-617 vs 
3.4 months with standard therapy (HR, 0.40; 
99.2% CI, 0.29-0.57; P < .001) and the median 
OS was 15.3 months and 11.3 months, respec-
tively (HR, 0.62; 95% CI, 0.52-0.74; P < .001).17

Continued Research  
in Prostate Cancer
Therapeutic developments over the past 
decade are proof of the importance of ongoing 
research. “I continue to believe that the No. 1 
priority for patients with prostate cancer is 
clinical trials,” Garcia said. “The only way for 
us to delay mortality, delay progression, and 
control disease effectively while we maintain 
QOL is to develop a sequence of evidence and 
a sequence of goals with the patient and their 
family to ensure that we don’t overtreat those 
who don’t need to be overtreated or to under-
treat those who need more treatment.” 

Dorff also spoke about the importance of 
clinical trials. “Some of the most exciting 
options for a patient who is progressing on 
fi rst-line therapy are going be in clinical tri-
als because we’re taking existing drugs and 
using them in combinations, for instance, or 
adding something new to an existing drug to 
see if it’ll work better. So clinical trials can 
be the best bet as second-line  therapy  or 
even fi rst-line therapy, and not just after all 
approved treatments have failed,” Dorff said. 

In addition to clinical trial enrollment, 
Vaishampayan pointed to the importance of 
enrolling a more diverse clinical trial popu-
lation. “The majority of the large, randomized 
clinical trials have had minimal enrollment 
and inclusion of diverse patient populations,” 
Vaishampayan said. “[In] our study…we 
enrolled a  cohort  of 40% African American 
patients with advanced prostate cancer. 
The results showed that intensifying treat-
ment with the combination of ADT and enzalut-
amide up front in metastatic hormone-sensitive 
prostate cancer is critically important for the 
African American population because African 
American [patients] had an overall shorter 
survival if you just used ADT compared 
with [White] Americans. However, when we 
added an AR inhibitor—enzalutamide—to the 
ADT, both groups had comparable survival 
outcomes. This highlights the importance of 
studies across diverse populations.”18

The Bigger Picture for 
Prostate Cancer Care
Other aspects of care for patients with pros-
tate cancer have become a focus in the past 
decade. “I think over the past 10 years, we 
have brought topics to the forefront of our 
conversation that are important not just to the 
scientists who investigate prostate cancer or 
the physicians who treat patients with pros-
tate cancer every day but [also] are important 
to the patients themselves,” Morgans said. 

“I think that we are trying to have conver-
sations about how we optimize a patient’s 
QOL outside of the clinic as well and ensur-
ing the treatments that we give treat the 
patient well, not just [manage] the disease 
effectively. And from a patient’s perspective, 
there’s nothing more important than having 
quality of time, not just time, at the end of 
the day. These initiatives to understand not 
only how we can treat prostate cancer but 
[also how to] take care of the human being 
are of critical importance,” Morgans said. TT
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FOR YEARS, BREAST cancers’ hormone recep-
tor (HR) and HER2 statuses, as determined by 
immunohistochemical staining, have guided 

clinicians in choosing the most appropriate ther-
apies. Clinicians use their knowledge of emerging 
subtypes and biomarkers, which provide a hint at 
possible outcomes, to select therapy from among the 
ever-increasing treatment armamentarium. 

These biomarkers can be prognostic, predictive, 
or a combination of both.1 Prognostic markers 
assess the underlying biology of the cancer and 
are used to indicate how the patient will fare 
regardless of treatment, if treatment is needed at 
all. Predictive markers indicate how the patient 
will respond to a particular therapy, which can 
help determine which treatment to give. Predic-
tive markers are often associated with sensitivity 
or resistance to particular drugs and may be—but 
are not necessarily—the target of the drug in 
question. Increasingly, such predictive markers 
can be detected in circulating tumor DNA to 
avoid the logistical challenges, invasive nature, 
and sampling errors inherent in repetitive tissue 
biopsies. They can then be harnessed to get the 
correct treatments to patients who will benefi t 
from them, while sparing those who would not 
benefi t the adverse effects, stress, and expense of 
unnecessary treatments. 

According to Debu Tripathy, MD, professor of 
medicine and chair of the Department of Breast 
Medical Oncology, Division of Cancer Medicine, 
at The University of Texas MD Anderson Cancer 
Center in Houston, Texas, personalized medicine is 
not on the horizon—it is here. “Right now, genomic 
screening is very important in patients as soon as 
they [receive a diagnosis of] advanced metastatic 
cancer because there are already targeted therapies 
that can be used as their fi rst treatment. If patients 
want to be included in clinical trials, genomic 
screening allows their therapeutic options to grow 
even more [because] if they harbor certain muta-
tions, they may be eligible to get drugs that target 
that mutation but have not yet been approved. The 
fi eld is changing so quickly; we continue to discov-
er new mutations and develop new drugs that tar-
get them. One day, genomic screening will be used 
to monitor the patient’s response to treatment.”

Current Biomarkers for 
HR+ Breast Cancers
Approximately 80% of breast tumors are classifi ed 
as HR-positive (HR+) because they express the 
estrogen receptor (ER),2 so they respond to selective 
ER modulators such as tamoxifen (Soltamox), ralox-
ifene (Evista), and toremifene (Fareston), as well as 
aromatase inhibitors. Somatic mutations in ESR1 are 
associated with acquired resistance to these drugs, 
with ESR1 mutations found in approximately 20% of 
patients with metastatic ER+ breast cancer.3 They 
are associated with poorer outcomes than in patients 
with ESR1 wild-type disease.2 Acquired resistance 
to aromatase inhibitors is considered inevitable in 
patients with metastatic cancers. Newer drugs that 
can thwart this acquired resistance are in clinical 
trials, such as the HDAC inhibitor entinostat and 
selective ER degraders (SERDs).2,4 These drugs 
induce expression of ESR1 so the tumors become 
sensitive to endocrine therapy again.

Approximately 15% to 20% of breast cancers are 
HER2+, and patients with this cancer have a poorer 
prognosis than those with HER2-negative (HER2–) 
cancers. HER2 is targeted by the monoclonal anti-
bodies trastuzumab (Herceptin) and pertuzumab 
(Perjeta) and the small molecule inhibitor lapatinib 
(Tykerb). It is thus a predictive as well as a diagnos-
tic biomarker, indicating sensitivity to these drugs.  

The presence of somatic mutations in other genes 
regulating cell growth can tell clinicians if a tumor 
harboring them will be resistant or susceptible to 
the next generation of chemotherapies, which were 
developed in response to the development of acquired 
resistance to hormone-based treatments. For exam-
ple, tumors with amplifi cation of FGFR1 or loss of 
PTEN or Rb1 are predictive for resistance to CDK4/6 
inhibitors such as palbociclib (Ibrance), abemaciclib 
(Verzenio), and ribociclib (Kisqali), which slow cell 
growth.5,6 Results of a study showed that among 
patients with ER+ advanced breast cancer who 
developed resistance to CDK4/6 inhibition, some 
acquired Rb1 loss and others acquired PTEN loss.6

This is important because, in the metastatic setting, 
such CDK4/6 inhibitors combined with endocrine 
therapy represent the current gold standard of care.

Mutations in PIK3CA are prognostic biomarkers 
associated with improved survival in patients 
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with early-stage HR+/HER2– breast cancer. 
A pooled analysis showed a hazard ratio of 
1.67, which suggests that PIK3CA mutation 
was an independent negative prognostic 
factor in breast cancer (95% CI, 1.15-2.43; 
P = .007).7 These are the most common genomic 
alterations in breast cancer; up to 40% of 
patients with ER+ breast cancer also have 
activating PIK3CA mutations. It also is one of 
the biomarkers most commonly screened for, 
because there are approved drugs that target 
it. The presence of PIK3CA mutations in met-
astatic cancer are used to predict a sensitiv-
ity to PI3 kinase inhibitors such as alpelisib 
(Piqray), taselisib, and copanlisib (Aliqopa), 
as only patients with these mutations respond 
to these therapies. Alterations in the PI3K/
AKT/PTEN pathway likewise lead to uncon-
trolled cell growth and are associated with 
sensitivity to AKT inhibitors.

Tumors with mutations in genes respon-
sible for DNA damage repair, including
BRCA1/2, TP53, and RAD51c are sensitive to 
PARP inhibitors such as olaparib (Lynparza), 
rucaparib (Rubraca), niraparib (Zejula), and 
talazoparib (Talzenna).8 In breast cancer 
specifi cally, 2 PARP inhibitors approved for 
patients with metastatic breast cancer who 
are germline BRCA mutation carriers have 
demonstrated signifi cant survival benefi ts.9

Since these approvals, recommendations 
for genetic testing among patients with breast 
cancer have changed.9 Consensus guidelines 
from the American Society of Breast Surgeons 
recommend that genetic testing be made 
available to all patients with a history of breast 
cancer.10 The National Comprehensive Cancer 
Network (NCCN) recommends genetic testing 
and counseling for patients with high famil-
ial/genetic risk of developing breast cancer.11

The Breast Cancer Index (BCI) is a genomic 
assay to assess disease recurrence.12 It ana-
lyzes the activity of 11 genes to help predict 

the risk of early-stage HR+/HER2– breast 
cancer recurring 5 to 10 years after diagno-
sis. It is currently the only test recognized by 
the NCCN to predict if patients might benefi t 
from more than 5 years of endocrine therapy. 
It starts with the traditional histologic breast 
cancer subtypes, then overlays the genomic 
biomarker data on top of those. The American 
Society of Clinical Oncology recommends that 
the BCI be offered to postmenopausal patients 
with 0 to 3 positive nodes after 5 years of endo-
crine therapy and no evidence of recurrence to 
see if they should continue treatment. There is 
currently not enough clinical evidence to sup-
port its utility in patients who have 4 or more 
nodes. It may not be as reliable in patients 
with other health conditions, and patients may 
have to pay for it themselves, which doctors 
should consider before recommending it.

Future Biomarkers for 
HR+ Breast Cancer
Studies are ongoing to identify more bio-
markers and continue to validate and hone 
those already in use. The I-SPY2 neoadjuvant 
platform trial (NCT01042379) is an ongo-
ing, multicenter trial that is collating gene 
expression data, protein phosphorylation data 
(phosphoproteins tend to have greater pre-
dictive specifi city than expression-based bio-
markers), and clinical response data in almost 
1000 patients with early-stage breast cancer 
who were treated with 10 different novel drug 
regimens (plus paclitaxel).13 It takes a different 
approach than BCI, which appends genomic 
tests onto traditional breast cancer subtypes. 
Instead, I-SPY2 investigators’ goal is to rapid-
ly identify new treatments and the subsets of 
patients who will best respond to them. 

To that end, the investigators are refi ning 
breast cancer subtypes with new biomarkers 
to further refi ne treatment guidance and selec-
tion. Investigators found that incorporating 

immune and DNA repair defi ciency (DRD) 
phenotypes into the standard HR/HER2 
matrix could improve pathologic complete 
response rates by as much as 15% or more in 
patients who are HR+. They settled on including 
these parameters because drugs that target 
them are already available. Their schema result-
ed in 5 response-predictive subtypes (HER2–/
Immune–/DRD–, HER2–/Immune+, HER2–/
Immune–/DRD+, HER2+/BluePrint [BP]-HER2_
or_Basal, and HER2+/BP-Luminal) instead of 
the original 4 according to tumor receptors 
(HR–/HER2+, HR+/HER2+, HR+/HER2–, and 
triple negative) (FIGURE 1 and 213).

16α[18F]fl uoro-17β-estradiol (FES)-PET is 
an imaging technique used to measure how 
much estrogen binds to the ERs present in 
the tumors.14 Higher FES-PET uptake is a 
positive prognostic marker and a predic-
tive biomarker that indicates sensitivity to 
SERDs. It is promising but has thus far only 
been assessed in clinical trials, including an 
ongoing phase 2 study (NCT02398773).2,14

Many of the new drugs in development 
target mechanisms of action beyond HR and 
HER2. In order to harness them effectively, 
more studies such as this are required to 
make sure that all of the patients who will 
benefi t from a given drug will get it and 
avoids added adverse events and expense for 
patients who are not likely to benefi t. 

As Kevin Kalinsky, MD, MS, associate 
professor in the Department of Hematology 
and Medical Oncology at Emory University 
School of Medicine in Atlanta, Georgia, said: 
“Research is ongoing to identify more agents 
that successfully target mutations, and even 
in cases where we already have therapeutics, 
research is ongoing to improve the targeting 
to focus only on that mutation to minimize 
off-target and adverse effects.” TT 
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FIGURE 1. TRADITIONAL RECEPTOR SUBTYPES13 FIGURE 2. I-SPY2 RESPONSE-PREDICTIVE SUBTYPES13

DRD, DNA repair def iciency; HR, hormone receptor.
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CD20/CD3 Bispeci� c Antibodies Can 
Revolutionize B-Cell Lymphoma Therapy
B y  V a m s i  A h o b i l a ,  M D

OVER THE LAST several decades, the man-
agement of B-cell lymphoma has been trans-
formed by advancements in the therapeutic 

landscape, not the least of which is the evolution of 
bispecifi c antibodies (bsAbs).1 Unlike conventional 
monoclonal antibodies (mAbs), which are monospe-
cifi c, bsAbs bind 2 epitopes simultaneously, either 
on the same antigen or 2 distinct antigens.2 These 
molecules exist in many formats and are customiz-
able based on indication (FIGURE 11).

“The bispecifi c antibodies…under development 
for B-cell lymphoma target CD20, and they have a 
second receptor that targets CD3, which is present 
on vector T cells,” said Loretta J. Nastoupil, MD, an 
associate professor in the Department of Lymphoma/
Myeloma at the University of Texas MD Anderson 
Cancer Center in Houston during an interview with 
Targeted Therapies in Oncology™. She added that the 
dual antigen nature of bsAbs allows direct immune 
system and tumor engagement by inducing T-cells 
in response to malignant B-cells, resulting in 
tumor cell lysis.1

“We think [bsAbs] is going to be a potentially 
even more effective strategy than just the naked 
monoclonal antibody,” Nastoupil said.

The Relapsed/Refractory Setting
Like chimeric antigen receptor (CAR) T-cell therapy, 
bsAbs have shown durable response in patients 
with relapsed/refractory (R/R) B-cell lymphomas, 
such as diffuse large B-cell lymphoma (DLBCL) and 
follicular lymphoma (FL).3

“With the single agent in patients who are heavily 
pretreated, we’re seeing remarkable response rates 
that are close to 50% to 60%,” Nastoupil said. “It is 
rare for [these] patients [to] actually have a complete 
response, and the remission duration was quite 
short, with many patients expecting a median over-
all survival of about 6 months prior to these newer 
therapies coming into the treatment landscape.”

“Thinking about it in terms of what was available 
historically for these patients, this is a substantial 
improvement,” added Nastoupil.

Bispecifi c Antibodies as Upfront Therapy
Trials exploring the use of bsAbs beyond the 
relapsed/refractory setting, such as the combina-
tion of chemotherapy or other immunotherapeutic 
agents in the upfront DLBCL setting, are ongoing. 
If these studies are successful, such combination 
therapy may preclude the need for initial intensive 
chemotherapy, especially in the frail and elderly.3

“As they [bsAbs] move into earlier lines of therapy, 
they’re being combined,” said Nastoupil. However, 
the question of effectiveness remains. “It’ll be some 
time before we see the randomized studies emerge 
that will let us know conclusively whether or not 
it’s better than what we currently have available,” 

Loretta J. Nastoupil, MD
Associate Professor
Director
Lymphoma Outcomes Database 
Section Chief
New Drug Development
Department of Lymphoma/Myeloma
Division of Cancer Medicine
The University of Texas MD Anderson
  Cancer Center
Houston, TX

Targeted Therapies in Oncology is excited 
to bring our readers the latest news 

in the burgeoning fi eld of immuno-oncology.
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IMPORTANT SAFETY INFORMATION
   Treatment with Jaka� can cause thrombocytopenia, anemia and 
neutropenia, which are each dose-related effects. Perform a 
pre-treatment complete blood count (CBC) and monitor CBCs every 
2 to 4 weeks until doses are stabilized, and then as clinically indicated

   Manage thrombocytopenia by reducing the dose or temporarily
interrupting Jakafi. Platelet transfusions may be necessary

   Patients developing anemia may require blood transfusions and/or 
dose modifications of Jakafi

   Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by 
withholding Jakafi until recovery

   Serious bacterial, mycobacterial, fungal and viral infections have occurred. 
Delay starting Jakafi until active serious infections have resolved. Observe 
patients receiving Jakafi for signs and symptoms of infection and manage 
promptly. Use active surveillance and prophylactic antibiotics according 
to clinical guidelines

   Tuberculosis (TB) infection has been reported. Observe patients taking 
Jakafi for signs and symptoms of active TB and manage promptly. Prior 
to initiating Jakafi, evaluate patients for TB risk factors and test those at 
higher risk for latent infection. Consult a physician with expertise in the 
treatment of TB before starting Jakafi in patients with evidence of active 
or latent TB. Continuation of Jakafi during treatment of active TB should 
be based on the overall risk-benefit determination

   Progressive multifocal leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate

     Advise patients about early signs and symptoms of herpes zoster and to
seek early treatment

    Increases in hepatitis B viral load with or without associated elevations 
in alanine aminotransferase and aspartate aminotransferase have been 
reported in patients with chronic hepatitis B virus (HBV) infections. 
Monitor and treat patients with chronic HBV infection according to 
clinical guidelines

     When discontinuing Jakafi, myeloproliferative neoplasm-related 
symptoms may return within one week. After discontinuation, some 
patients with myelofibrosis have experienced fever, respiratory 
distress, hypotension, DIC, or multi-organ failure. If any of these occur 
after discontinuation or while tapering Jakafi, evaluate and treat any 
intercurrent illness and consider restarting or increasing the dose of 
Jakafi. Instruct patients not to interrupt or discontinue Jakafi without 
consulting their physician. When discontinuing or interrupting Jakafi for 
reasons other than thrombocytopenia or neutropenia, consider gradual 
tapering rather than abrupt discontinuation 

    Non-melanoma skin cancers (NMSC) including basal cell, squamous 
cell, and Merkel cell carcinoma have occurred. Perform periodic skin 
examinations

    Treatment with Jakafi has been associated with increases in total 
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess 
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat 
according to clinical guidelines for the management of hyperlipidemia

   Another JAK-inhibitor has increased the risk of major adverse 
cardiovascular events (MACE), including cardiovascular death, myocardial 

Timely Diagnosis and Early Intervention Are Critical 
to Prevent Potentially Irreversible Organ Damage1
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REACH3 Primary Endpoint: ORR at Week 24                     
49.7% (82/165) with Jaka�  vs 25.6% (42/164) with 
BAT (OR: 2.99; 95% Cl, 1.86-4.80; P<0.0001)2,3*†

ORR through Week 24

70% (116/165) with Jaka�  vs 57% (94/164) with BAT4‡

•  In the Jaka�  Prescribing Information, ef� cacy was 
based on ORR through week 24 (Cycle 7 Day 1)4

  *Overall response rate was de� ned as the proportion of patients with complete 
 or partial response, according to 2014 NIH consensus criteria, at Week 24.2

†One-sided P value, odds ratio, and 95% CI were calculated using strati� ed 
Cochran-Mantel-Haenszel test, stratifying for moderate and severe cGVHD. 2

 ‡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).4

BAT=best available therapy; BID=twice daily; CI=con� dence interval; CR=complete response; HSCT=hematopoietic stem cell transplant; GI=gastrointestinal; OR=odds ratio; 
ORR=overall response rate; PR=partial response.

Overall Response Rates Were Higher With Jaka�  in Patients 
With Moderate Disease Severity at Week 24 vs BAT3

REACH3 Subgroup Analysis: ORR by Baseline Disease Severity 
at Week 24 3,5

Intervene With Jaka�  at the First Sign of 
Initial Systemic Treatment Failure for cGVHD

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.

In adult and pediatric patients 12 years and older

   infarction, and stroke (compared to those treated with tumor TNF blockers) 
in patients with rheumatoid arthritis, a condition for which Jakafi is not 
indicated. Consider the benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi particularly in patients who are 
current or past smokers and patients with other cardiovascular risk 
factors. Patients should be informed about the symptoms of serious 
cardiovascular events and the steps to take if they occur

   Another JAK-inhibitor has increased the risk of thrombosis, including 
deep venous thrombosis (DVT), pulmonary embolism (PE), and arterial 
thrombosis (compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is not indicated. 
In patients with myelofibrosis (MF) and polycythemia vera (PV) treated 
with Jakafi in clinical trials, the rates of thromboembolic events were 
similar in Jakafi and control treated patients. Patients with symptoms of 
thrombosis should be promptly evaluated and treated appropriately

   Another JAK-inhibitor has increased the risk of lymphoma and other 
malignancies excluding NMSC (compared to those treated with TNF 
blockers) in patients with rheumatoid arthritis, a condition for which 
Jakafi is not indicated. Patients who are current or past smokers are 
at additional increased risk. Consider the benefits and risks for the 
individual patient prior to initiating or continuing therapy with Jakafi, 
particularly in patients with a known secondary malignancy (other than
a successfully treated NMSC), patients who develop a malignancy, and 
patients who are current or past smokers

    In myelofibrosis and polycythemia vera, the most common 
nonhematologic adverse reactions (incidence ≥15%) were bruising, 
dizziness, headache, and diarrhea. In acute graft-versus-host disease, 

the most common nonhematologic adverse reactions (incidence >50%) 
were infections (pathogen not specified) and edema. In chronic graft-
versus-host disease, the most common nonhematologic adverse 
reactions (incidence ≥20%) were infections (pathogen not specified) 
and viral infections

    Avoid concomitant use with fluconazole doses greater than 200 mg. Dose 
modifications may be required when administering Jakafi with fluconazole 
doses of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients 
with renal or hepatic impairment. Patients should be closely monitored and 
the dose titrated based on safety and efficacy

    Use of Jakafi during pregnancy is not recommended and should only be 
used if the potential benefit justifies the potential risk to the fetus. Women 
taking Jakafi should not breastfeed during treatment and for 2 weeks after 
the final dose

Please see Brief Summary of Full Prescribing Information for Jaka�  on 
the following pages.
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Overall Response Rates Were Higher With 
Jaka� at Week 24 Regardless of Organs 
Involved at Baseline vs BAT 3

§  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

II BATs included ibrutinib, extracorporeal photopheresis, low-dose methotrexate, 
mycophenolate mofetil, rituximab, everolimus, sirolimus, imatinib, in� iximab, or 
pentostatin.4

¶  Steroid-refractory disease was de� ned as lack of response or disease progression after 
≥1 week of prednisone 1 mg/kg/day, disease persistence without improvement after 
≥4 weeks of prednisone >0.5 mg/kg/day or 1 mg/kg every other day, or increase in 
prednisone dose to >0.25 mg/kg/day after 2 unsuccessful attempts to taper the dose.3,5

REACH3 was a randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with steroid-refractory cGVHD (N=329).1,2§||¶

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.1

Intervene with Jaka�  in your 
appropriate patients with cGVHD.

Learn more at hcp.Jaka� .com
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a Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was de� ned as organ score ≥1 based on the cGVHD staging criteria.3,6



IMPORTANT SAFETY INFORMATION
   Treatment with Jaka� can cause thrombocytopenia, anemia and 
neutropenia, which are each dose-related effects. Perform a 
pre-treatment complete blood count (CBC) and monitor CBCs every 
2 to 4 weeks until doses are stabilized, and then as clinically indicated

   Manage thrombocytopenia by reducing the dose or temporarily
interrupting Jakafi. Platelet transfusions may be necessary

   Patients developing anemia may require blood transfusions and/or 
dose modifications of Jakafi

   Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by 
withholding Jakafi until recovery

   Serious bacterial, mycobacterial, fungal and viral infections have occurred. 
Delay starting Jakafi until active serious infections have resolved. Observe 
patients receiving Jakafi for signs and symptoms of infection and manage 
promptly. Use active surveillance and prophylactic antibiotics according 
to clinical guidelines

   Tuberculosis (TB) infection has been reported. Observe patients taking 
Jakafi for signs and symptoms of active TB and manage promptly. Prior 
to initiating Jakafi, evaluate patients for TB risk factors and test those at 
higher risk for latent infection. Consult a physician with expertise in the 
treatment of TB before starting Jakafi in patients with evidence of active 
or latent TB. Continuation of Jakafi during treatment of active TB should 
be based on the overall risk-benefit determination

   Progressive multifocal leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate

     Advise patients about early signs and symptoms of herpes zoster and to
seek early treatment

    Increases in hepatitis B viral load with or without associated elevations 
in alanine aminotransferase and aspartate aminotransferase have been 
reported in patients with chronic hepatitis B virus (HBV) infections. 
Monitor and treat patients with chronic HBV infection according to 
clinical guidelines

     When discontinuing Jakafi, myeloproliferative neoplasm-related 
symptoms may return within one week. After discontinuation, some 
patients with myelofibrosis have experienced fever, respiratory 
distress, hypotension, DIC, or multi-organ failure. If any of these occur 
after discontinuation or while tapering Jakafi, evaluate and treat any 
intercurrent illness and consider restarting or increasing the dose of 
Jakafi. Instruct patients not to interrupt or discontinue Jakafi without 
consulting their physician. When discontinuing or interrupting Jakafi for 
reasons other than thrombocytopenia or neutropenia, consider gradual 
tapering rather than abrupt discontinuation 

    Non-melanoma skin cancers (NMSC) including basal cell, squamous 
cell, and Merkel cell carcinoma have occurred. Perform periodic skin 
examinations

    Treatment with Jakafi has been associated with increases in total 
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess 
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat 
according to clinical guidelines for the management of hyperlipidemia

   Another JAK-inhibitor has increased the risk of major adverse 
cardiovascular events (MACE), including cardiovascular death, myocardial 

Timely Diagnosis and Early Intervention Are Critical 
to Prevent Potentially Irreversible Organ Damage1
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REACH3 Primary Endpoint: ORR at Week 24                     
49.7% (82/165) with Jaka�  vs 25.6% (42/164) with 
BAT (OR: 2.99; 95% Cl, 1.86-4.80; P<0.0001)2,3*†

ORR through Week 24

70% (116/165) with Jaka�  vs 57% (94/164) with BAT4‡

•  In the Jaka�  Prescribing Information, ef� cacy was 
based on ORR through week 24 (Cycle 7 Day 1)4

  *Overall response rate was de� ned as the proportion of patients with complete 
 or partial response, according to 2014 NIH consensus criteria, at Week 24.2

†One-sided P value, odds ratio, and 95% CI were calculated using strati� ed 
Cochran-Mantel-Haenszel test, stratifying for moderate and severe cGVHD. 2

 ‡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).4

BAT=best available therapy; BID=twice daily; CI=con� dence interval; CR=complete response; HSCT=hematopoietic stem cell transplant; GI=gastrointestinal; OR=odds ratio; 
ORR=overall response rate; PR=partial response.

Overall Response Rates Were Higher With Jaka�  in Patients 
With Moderate Disease Severity at Week 24 vs BAT3

REACH3 Subgroup Analysis: ORR by Baseline Disease Severity 
at Week 24 3,5

Intervene With Jaka�  at the First Sign of 
Initial Systemic Treatment Failure for cGVHD

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.

In adult and pediatric patients 12 years and older

   infarction, and stroke (compared to those treated with tumor TNF blockers) 
in patients with rheumatoid arthritis, a condition for which Jakafi is not 
indicated. Consider the benefits and risks for the individual patient prior to 
initiating or continuing therapy with Jakafi particularly in patients who are 
current or past smokers and patients with other cardiovascular risk 
factors. Patients should be informed about the symptoms of serious 
cardiovascular events and the steps to take if they occur

   Another JAK-inhibitor has increased the risk of thrombosis, including 
deep venous thrombosis (DVT), pulmonary embolism (PE), and arterial 
thrombosis (compared to those treated with TNF blockers) in patients 
with rheumatoid arthritis, a condition for which Jakafi is not indicated. 
In patients with myelofibrosis (MF) and polycythemia vera (PV) treated 
with Jakafi in clinical trials, the rates of thromboembolic events were 
similar in Jakafi and control treated patients. Patients with symptoms of 
thrombosis should be promptly evaluated and treated appropriately

   Another JAK-inhibitor has increased the risk of lymphoma and other 
malignancies excluding NMSC (compared to those treated with TNF 
blockers) in patients with rheumatoid arthritis, a condition for which 
Jakafi is not indicated. Patients who are current or past smokers are 
at additional increased risk. Consider the benefits and risks for the 
individual patient prior to initiating or continuing therapy with Jakafi, 
particularly in patients with a known secondary malignancy (other than
a successfully treated NMSC), patients who develop a malignancy, and 
patients who are current or past smokers

    In myelofibrosis and polycythemia vera, the most common 
nonhematologic adverse reactions (incidence ≥15%) were bruising, 
dizziness, headache, and diarrhea. In acute graft-versus-host disease, 

the most common nonhematologic adverse reactions (incidence >50%) 
were infections (pathogen not specified) and edema. In chronic graft-
versus-host disease, the most common nonhematologic adverse 
reactions (incidence ≥20%) were infections (pathogen not specified) 
and viral infections

    Avoid concomitant use with fluconazole doses greater than 200 mg. Dose 
modifications may be required when administering Jakafi with fluconazole 
doses of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients 
with renal or hepatic impairment. Patients should be closely monitored and 
the dose titrated based on safety and efficacy

    Use of Jakafi during pregnancy is not recommended and should only be 
used if the potential benefit justifies the potential risk to the fetus. Women 
taking Jakafi should not breastfeed during treatment and for 2 weeks after 
the final dose

Please see Brief Summary of Full Prescribing Information for Jaka�  on 
the following pages.
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Overall Response Rates Were Higher With 
Jaka� at Week 24 Regardless of Organs 
Involved at Baseline vs BAT 3

§  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

II BATs included ibrutinib, extracorporeal photopheresis, low-dose methotrexate, 
mycophenolate mofetil, rituximab, everolimus, sirolimus, imatinib, in� iximab, or 
pentostatin.4

¶  Steroid-refractory disease was de� ned as lack of response or disease progression after 
≥1 week of prednisone 1 mg/kg/day, disease persistence without improvement after 
≥4 weeks of prednisone >0.5 mg/kg/day or 1 mg/kg every other day, or increase in 
prednisone dose to >0.25 mg/kg/day after 2 unsuccessful attempts to taper the dose.3,5

REACH3 was a randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with steroid-refractory cGVHD (N=329).1,2§||¶

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.1

Intervene with Jaka�  in your 
appropriate patients with cGVHD.

Learn more at hcp.Jaka� .com
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REACH3 Subgroup Analysis: ORR at Week 24 by Baseline Organ Involvement3,a
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a Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was de� ned as organ score ≥1 based on the cGVHD staging criteria.3,6



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.



she added. “But there is a lot of promise and 
enthusiasm surrounding these agents, par-
ticularly as we use them in patients that are 
less heavily pretreated.” 

Historical Development of 
Bispecifi c Antibodies
The technological origins of bsAbs can be 
traced back to the 1960s when Nisonoff 
and coworkers fi rst proposed mixing dif-
ferent antibody fragments to produce mul-
tispecifi c antibodies.4 Köhler and Milstein 
subsequently developed the hybridoma 
technique to create bispecifi c antibodies.5,6

However, low yields of the targeted pair and 
unanticipated immunological responses 
plagued this method.7

In 1984, Staerz et al discovered the fi rst 
bsAb capable of attracting T cells to decrease 
the growth of tumors in vivo.7 Then, in 
2009, catumaxomab became the fi rst bsAb 
authorized for therapeutic use. However, it 
was withdrawn shortly afterward because 
of deadly hepatotoxicity associated with 
intravenous administration.8 Later blina-
tumomab (Blincyto), a CD3/CD19 bsAbs, 
demonstrated clinical success in treating 
R/R acute lymphoblastic leukemia.9 Its 
subsequent approval has helped accelerate 
bsAb development and clinical adaptation in 
treating lymphomas.3

Emerging Therapy
Several CD20/CD3 bsAbs are showing prom-
ising clinical activity against B-cell lym-
phoma. In heavily pretreated patients with 
R/R B-cell non-Hodgkin lymphoma (B-NHL), 
glofi tamab treatment achieved a clinically 

signifi cant complete response (CR) rate at 
doses of 10 mg or greater in 49.3% of patients. 
Moreover, in those with high tumor burden, 
bulky disease, and refractoriness to multiple 
treatments, CRs were achieved rapidly.10

A phase 2 study (NCT02500407) involv-
ing patients with R/R follicular lymphoma 
showed that fi xed-duration mosunetuzumab 
demonstrated a high objective and complete 
response rate in a heavily pretreated patient 
population. A reduction in tumor size was 
seen in 95% of evaluable patients, the safety 
profi le was manageable, and most patients 
had a CR (FIGURE 211), according to investi-
gators. “We’re anticipating [mosunetuzumab] 
will be approved for R/R follicular lymphoma 
this calendar year in the US,” said Nastoupil.

In a phase 1/2 study, 18 patients with 
DLBCL who received a 12mg or greater dose 
of epcoritamab achieved an overall response 
rate (ORR) and CR of 66.7% and 33.3%, 
respectively. Seven patients who received 
48mg or greater achieved an ORR of 100%.12

By next calendar year, approval of epcori-
tamab for R/R DLBCL is likely, noted Nas-
toupil. In patients with R/R follicular lym-
phoma, odronextamab achieved an ORR and 
CR of 92.9% and 75%, respectively. Moreover, 
twenty-one patients with DLBCL, refractory 
to CAR T-cell therapy, treated at doses of 
80mg or greater, achieved an ORR and CR 
rate of 33.3% and 23.8%, respectively.13

Another therapeutic, IGM-2323, an IgM-
based CD20/CD3 bsAb, is being tested in 
people with R/R B-NHL.14 Results from a 
phase I study showed excellent safety and 
tolerability profi le up to 1000 mg and rapid 
and deepening response patterns.15

Toxicity and Management 
of Adverse Events
Activation of the immune system can lead 
to severe and specifi c complications such as 
cytokine release syndrome (CRS) and immune 
effector cell-associated neurotoxicity syn-
drome (ICANS). Fortunately, CRS associated 
with bsAb therapy is primarily low-grade. 
Management generally consists of intrave-
nous fl uids, antipyretics, and antihistamines.3

Regardless, higher-grade CRS can become 
an issue. “The problem is those rare situa-
tions where [patients] progress from grade 1 
to grade 2 or higher,” said Nastoupil. “Those 
are the patients that are going to be 
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hospitalized, and they may need supportive 
care and sometimes even aggressive support-
ive care.” Currently, the treatment for high-
er-grade CRS is monitoring organ function in 
the intensive care unit, tocilizumab (Actem-
ra), and corticosteroids.16

Mitigation strategies, like premedication 
with steroids, antihistamines, and acetamin-
ophen, are employed with bsAb therapy to 
reduce CRS occurrence.3 One approach is 
step-up dosing. “Most patients will start out-
patient,” said Nastoupil. “They undergo…a 
dose ramp up or step up where they get a 
low dose on day one, a slightly higher dose 
on day eight, and then they get the full dose 
by day 15. So, you’re not overwhelming these 
T cells all at once.”

Immune effector cell-associated neurotox-
icity syndrome is a pathological process of the 
central nervous system involving the activa-
tion of endogenous or infused T-cells.17 The 
most common symptoms of ICANS include 
headache, tremor, expressive dysphasia, 
apraxia, and lethargy. Global aphasia, akine-
sia, and seizures appear late. Management 
of ICANS involves excluding other causes 
of neurotoxicity, head elevation, aspiration 
precautions, high-dose corticosteroids, and 
mechanical ventilation, if necessary.3

Bispecifi c Antibody Versus 
CAR T-cell Therapy
Although CAR T-cell therapy has become a 
mainstay of R/R aggressive B-cell lymphoma 
management, it has certain limitations. 
First, infusions may be delayed. Second, 
patient identifi cation to manufacturing is 
unreliable. Lastly, the fi nal product may not 
always generate a response.18

On the other hand, bsAbs are an off-
the-shelf option that do not require T-cell 
preparation ex vivo.18 “You don’t have that 
lag time from the time CAR T is considered 
until [patients] actually get seen at a center,” 
remarked Nastoupil. “You don’t have to wait 
for a manufacturing slot, and then you don’t 
have to wait for the manufacturing time.” 
She added that more readily available thera-
py is benefi cial when time is a factor.

Both therapies have a comparable toxicity 
profi le, and while bsAb adverse effects appear 
less severe and less frequent, toxicological 
data are still in their infancy. Additional 
toxicities of interest seen with bsAb therapy 
include pyrexia, injection site reactions, head-
aches, and cytopenia (FIGURE 318). Regard-
less, methods like step-up dosing, alternative 
administration routes, or cytoreductive mAbs 
may allow for higher-dose drug administration 

and increased response rates of bsAb therapy 
compared with CAR T-cell therapy.18

With CAR T-cell therapy, however, long-
term data suggest that responses are dura-
ble, particularly for patients with complete 
responses. Response rates to bsAb treatment 
can vary widely and may be infl uenced by 
previous CAR T exposure. However, given 
the limited experience with bsAbs, long-
term follow-up and evidence on response 
durability are poor.18

Clinical Trials of Interest
Several pivotal bsAb trials are under-
way. One such trial is MagnetisMM-3 
(NCT04649359), a phase 2 study evaluat-
ing the safety and effi cacy of elranatamab 
monotherapy in patients with R/R multiple 
myeloma. Preliminary results indicate that 
a 2-step-up priming regimen of elranatam-
ab is well-tolerated in patients without prior 
B-cell maturation antigen (BCMA) therapy. 
Moreover, no cases of grade ≥3 CRS or 
ICANS were observed.19

The Phase 2 NP30179 expansion study 
(NCT03075696) showed that glofi tamab 
with obinutuzumab pretreatment induced 
durable CR in patients with R/R DLBCL and 
≥2 prior therapies, including previous CAR 
T-cell exposure. Additionally, due to effective 
step-up dosing, CRS were mainly graded I or 
II.20 Results from phase 1/2 MajesTEC-1 trial 
(NCT04557098) demonstrated that mono-
therapy with teclistamab induced durable 
responses and manageable safety profi le in 
heavily pretreated patients with R/R MM.

Lastly, AK104 combined with standard 
therapy has shown encouraging antitu-
mor activity in patients with recurrent 

or metastatic cervical cancer (R/M CC; 
NCT04868708). Grade ≥3 adverse events 
occurred in 51.1% of patients. However, long-
term safety evaluation is ongoing.22

Looking Toward the Future
Bispecifi c antibodies offer a viable over-the-
counter therapeutic option for R/R B-cell lym-
phoma that may outperform prior therapy. 
However, the long-term effectiveness and tol-
erability of bsAbs, optimal therapeutic com-
binations, and appropriate timing of therapy 
remain uncertain.1 “As these bispecifi cs enter 
into the treatment landscape, they’ll most 
likely be approved fi rst in the third line or 
later space,” said Nastoupil. However, with 
further studies and longer-term follow-up 
data, this may change.

“Do we use [bsAb] post-CAR T? Do we use 
[bsAb] instead of CAR T in large cell lympho-
ma for certain patients? When would be the 
preferred time to use [bsAbs]? Does it matter 
if [patients] had chemotherapy recently? 
These are all the questions that we’ll prob-
ably have to answer with real-world data,” 
concluded Nastoupil. TT 
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ACCORDING TO HEMATOLO-
GISTS/ONCOLOGISTS, current 
processes at tertiary sites have made 

it challenging to refer patients for chimeric 
antigen receptor (CAR) T-cell therapy. Other 
challenges identifi ed with the referral pro-
cess may also limit future outpatient CAR 
T-cell administration, according to the phy-
sicians surveyed.1

The community physicians were part 
of a cross-sectional survey conducted by 
Cardinal Health Specialty Solutions with 
the overarching goal of understanding how 
physicians perceive barriers to in-offi ce CAR 
T-cell infusion and the factors they consider 
when deciding to refer patients to undergo 
CAR T-cell therapy at a tertiary site.

CAR T-cell therapy is a new, innovative 
treatment approach approved by the FDA in 
multiple hematologic malignancies. Because 
of its importance in treatment for hemato-
logic malignancies, the surveyors thought it 
important to gather data from the physician 
population. Further, there is a known dispar-
ity around the availability of CAR T-cell ther-
apy in rural vs suburban settings that has 
not been well described in prior research.

“This is observational research, which 
Cardinal has had more than a decade of 

experience conducting,” Bruce Feinberg, DO, 
vice president and chief medical offi cer of 
Dublin, Ohio–based Cardinal Health Specialty 
Solutions, said in an interview with Targeted 
Therapies in Oncology™. “Some of that 
research actually does require physicians 
abstracting charts of patients. In some cases, 

it’s combining that chart abstraction with 
understanding physician perceptions and 
experiences. We’re able to not only know and 
look at the sequence of events, but we’re also 
able to address the why behind those choices 
and those sequences of events. The work 
that we do is often trying to get physicians 
to give us that fi rsthand account. What was 
the patient experience? What led you to 
make this choice in treatment? What were 
the potential barriers to exercising that 
choice of treatment? What were the patient 
outcomes from that choice? 

“Often,” Feinberg continued, “We don’t get 
that full story because when we’re looking at 
only the clinical trials, we really see just that 
episode of care around the treatment itself. We 
see what happened at that institution when the 
CAR T cells were administered—not the story 
that led up to it or the story that follows when 
those patients returned to the community.”

Characteristics of the physician population 
showed that 22.1% were from large, privately 
owned community practices; 13.2% were 
from small, privately owned community 
practices; 5.9% were from medium, privately
owned community practices; and 1.5% were 
from solo, privately owned community 
practices. The population also included 
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physicians from academic centers or affi l-
iated teaching hospitals (32.4%), commu-
nity-based hospitals (7.4%), and medical 
centers or cancer centers (2.9%).

In terms of primary medical specialty, 
most of the physicians who responded to 
the survey were hematologists (64.7%), with 
the rest being either medical oncologists 
(33.8%) or other (1.5%). The mean time in 
practice among the survey responders was 
9.7 years (range 2-43).

According to the survey results, most phy-
sicians (39%) referred 2 to 5 patients to a cer-
tifi ed CAR T-cell treatment center to receive 
commercially available and FDA-approved 
CAR T cells in the past 3 years. 

Notably, 27% of physicians did 
not refer any patients to receive 
CAR T-cell therapy, 20% referred 
1 patient, 4% referred 6 to 10 patients, 
another 4% referred 11 to 15 patients, and 6% 
referred more than 15 patients.

Physicians have 9 options for the type of 
CAR T-cell treatment center to which they are 
most likely to refer patients and why. The top 
4 responses showed that center reputation 
and location were the key factors (FIGURE).

Other factors such as quick responses from the 
referral center, a CAR T-cell therapy supported 
by more published research, recommendations 
from colleagues, knowledge of CAR T-cell thera-
py, and patient eligibility were less impactful on 
the physicians’ decision-making.

In terms of the second survey goal, physi-
cians have 5 options regarding the setting for 
CAR T-cell administration: 47% of responders 
said their practice does not administer CAR 
T-cell therapy, 25% administer them at the 
hospital but have no intention of perform-
ing in-offi ce infusions, 20% administer in 
the hospital but this is considered in-offi ce 
infusion, 6% perform in-offi ce CAR T-cell 
therapy infusions, and 2% do hospital and 
in-offi ce infusions.

The top barriers to performing in-offi ce 
CAR T-cell therapy administration were the 
ability to manage acute/immediate compli-
cations of treatment (78%), concerns around 
inpatient hospitalization within 2 hours 
after CAR T-cell infusion (66%), as well as 
lack of knowledge of the infusion process or 
of CAR T cells, challenges with billing and 
reimbursement, and prior authorization/
payer approval (38% each).

“The barriers that we have witnessed are 
those barriers we’ve seen before,” Feinberg 
said. “[The barriers are] having an educated 
community workforce of health care pro-
viders who are knowledgeable about these 
treatments; an academic, tertiary care envi-
ronment where they remove all the barriers 
to those patient referrals; and hopefully 
patients who understand to some degree 
that complexity of the program so that they 
will be willing to undergo consent for those 
procedures. Each of those barriers exists, 
but each of those barriers has been seen 
before, and we can rely on past experiences 
to help guide us forward.”

Because few practices are performing in-of-
fi ce CAR T-cell administration and there is a 
growing interest in doing so, Feinberg et al 
recommend stakeholder alignment to address 
the concerns of the oncology population. TT

R E F E R E N C E

1. Pink S, Deune-Smith Y, Klink AJ, et al. Community hematologist/

oncologist (CH/O) barriers to CAR T referral and concerns with possi-

ble in-offi  ce CAR-T administration. Presented at: International Society 

for Pharmacoeconomics and Outcomes Research 2022; May 15-18, 

2022; Washington, DC. Abstract HSD44.
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BLACK PATIENTS WITH metastatic 
non–small cell lung cancer (mNSCLC), 
metastatic colorectal cancer (mCRC), 

and metastatic breast cancer (mBC) were less 
likely to undergo next-generation sequencing 
(NGS) testing after their diagnosis than their 
White counterparts, according to an analy-
sis of a real-world database that represents 
community practices in the United States.1 In 
particular, the analysis revealed that 29.7% of 
Black/African Americans undergo NGS test-
ing in nonsquamous NSCLC (NS-NSCLC) com-
pared with 36.6% of White patients. Given the 
large number of actionable biomarkers and 
targeted treatments available and that early 
intervention with targeted treatments leads to 
positive outcomes, these fi ndings suggest the 
need for further research in the future.

A total of 14,768 patients were evaluated 
from the Flatiron Health electronic health 
record database, and investigators reported 
that 66.3% of White patients and 8.7% of 
Black patients comprised the overall pop-
ulation. White patients and Black patients 
with NS-NSCLC made up 64.9% and 8.9% of 
the cohort, respectively. In the mCRC cohort, 
61.0% were White patients and 10.6% were 
Black patients, and in the mBC cohort, 62.8% 
were White patients and 11.2% were Black ©
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Barriers to Next-Generation Sequencing 
and Biomarker Testing Remain 
in NSCLC and CRCC
B y  T o n y  B e r b e r a b e ,  M P H

TA B L E . B I O M A R K E R  T E S T I N G  BY  W H I T E  O R  B L AC K  R AC E  I N  A  R E A L- W O R L D  DATA B A S E  S T U DY 1

NSCLC BIOMARKER TESTING WHITE, n (%); 
(n = 9793)

BLACK, n (%); 
(n = 1288) P VALUE

Ever tested, any biomarker test 7477 (76.4) 848 (73.6) .0300

Any biomarker test before fi rst-line therapy 6064 (61.9) 784 (60.9) .4700

Ever NGS tested 4904 (50.1) 513 (39.8) < .0001

NGS tested before fi rst-line therapy 3081 (31.5) 332 (25.8) < .0001

NS-NSCLC BIOMARKER TESTING WHITE, n (%); 
(n = 6705)

BLACK, n (%); 
(n = 922) P VALUE

Ever tested, any biomarker test 5699 (85.0) 764 (82.9) .0900

Any biomarker test before fi rst-line therapy 4881 (72.8) 662 (71.8) .5200

Ever NGS tested 3668 (54.7) 404 (43.8) < .0001

NGS tested before fi rst-line therapy 2452 (36.6) 274 (29.7) < .0001

CRC BIOMARKER TESTING WHITE, n (%); 
(n = 4803)

BLACK, n (%); 
(n = 838) P VALUE

Ever tested, any biomarker test 4031 (83.9) 707 (84.4) .7500

Any biomarker test before fi rst-line therapy 3253 (67.7) 601 (71.7) .0200

Ever NGS tested 2478 (51.6) 350 (41.8) < .0001

NGS tested before fi rst-line therapy 876 (18.2) 130 (15.5) .0600

BC BIOMARKER TESTING WHITE, n (%); 
(n = 3314)

BLACK, n (%); 
(n = 593) P VALUE

Ever NGS tested 786 (23.7) 136 (22.9) .6800

NGS tested before fi rst-line therapy 136 (4.1) 22 (3.7) .6500

BC, breast cancer; CRC, colorectal cancer; NGS, next-generation sequencing; NS, nonsquamous; NSCLC, non–small cell lung cancer.
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patients. Black patients in the mNSCLC 
cohort were more likely to be diagnosed with 
advanced/metastatic disease, be a younger 
age, and have been treated in practices in 
southern states (all P < .0001).

Investigators reported that only 35.5% of 
patients with NS-NSCLC received NGS test-
ing before fi rst-line therapy was started, and 
biomarker testing differences before fi rst-
line therapy were not statistically signifi cant 
in either lung cancer cohort for White or 
Black patients, respectively: 61.9% vs 60.9% 
in the mNSCLC cohort and 72.8% vs 71.8% in 
NS-NSCLC cohort (TABLE).1 In the NS-NSCLC 
cohort, age, performance status, sex, stage at 
diagnosis, size of the clinical practice where 
patient received care, smoking status, and 
race were all signifi cant according to logistic 
regression (all P < .05).1

In mCRC, investigators observed sig-
nifi cant differences in biomarker testing 
between White and Black patients before 
the start of fi rst-line therapy: 67.7% vs 71.1%, 
respectively (P = .02). However, rates of 
ever receiving biomarker testing were sim-
ilar between White and Black patients with 
mCRC: 83.9% vs 84.8%, respectively (P = 
.75). In the mCRC cohort, factors associated 
with age, site of disease, performance status, 
stage at diagnosis, geographic region, and 
race were all signifi cant (all P < .05).1

Regarding use of targeted therapy, in the 

mNSCLC cohort, 10.2% of White patients and 
9.2% of Black patients received treatment 
in the front line (P = .24). In the NS-NSCLC 
cohort, use of targeted therapies was similar 
for White and Black patients, respectively 
(14.3% vs 12.3%; P = .09). The use of target-
ed therapy in the front line was not signif-
icant in the mCRC population for White vs 
Black patients, respectively (4.4% vs 3.6%; 
P = .28) or in the mBC population (11.4% vs 
12.3%; P = .54).1

Clinical Trial Participation
The investigators also reviewed the relation-
ship between biomarker testing and clinical 
trial participation. They noted a statistically 
signifi cant relationship between biomarker 
testing and clinical trial enrollment for all 
cohorts. Black race was a statistically signif-
icant covariate in the regression analysis in 
the overall and NS-NSCLC cohort, but it was 
not signifi cant for the mCRC or mBC cohort.1

Biomarker testing and NGS-based testing 
before fi rst-line therapy and at any time 
were signifi cantly associated with clinical 
trial participation in the overall mNSCLC 
and NS-NSCLC cohorts (P ≤ .0001). Findings 
were similarly signifi cant in the biomarker 
and NGS-based testing before fi rst-line ther-
apy or at any time in patients with CTC (all 
P ≤ .0004). In the mBC cohort, only NGS-based 
testing remained signifi cant (P < .0001).1

Using NGS-based testing is fundamental 
to determining the most effective approach-
es for different genomic and immunologic 
subtypes of tumors. Findings from this 
study reveal the vast underutilization of 
comprehensive genomic testing. In the over-
all mNSCLC cohort, only 76.5% of all patients 
received biomarker testing, and among those 
with metastatic NS-NSCC, only 85.0% ever 
had evidence of a biomarker test.1

Although comprehensive testing could 
lead to improved patient outcomes, access 
remains a barrier to many populations. The 
investigators recommended that genomic 
testing be adopted to be a refl exive and natu-
ral step in evaluating patients. TT

R E F E R E N C E

1. Bruno DS, Hess LM, Li X, Su EW, Patel M. Disparities in biomark-

er testing and clinical trial enrollment among patients with lung, 

breast, or colorectal cancers in the United States. JCO Precis Oncol. 

2022;6:e2100427. doi:10.1200/PO.21.00427

N
O

N
–S

M
A

LL
 C

EL
L 

LU
N

G
 C

A
N

C
ER

The Journal of Targeted Therapies™ (JTT) 
has curated studies of interest from 
oncology publications to share with readers 
of Targeted Therapies in OncologyTM.

C L I N I C A L  H I G H L I G H T S

This activity 
is approved 

for AMA PRA 
Category 1 
Credit™.

NOVEMBER 9 – 11, 2022
New York Marriott Marquis • New York, NY 
In-person + Virtual Conference

100 EXPERT 
FACULTY 
MEMBERS 

 MEETING 

DAYS

1

TUMOR 
TYPES25   

3   

CELEBRATE THE 40TH ANNIVERSARY OF CFS® LIVE IN NYC

Scan with smartphone or visit the link below

gotoper.com/cfs22

Use code   CFS22TO35% off registration!



Therapeutic advancement in higher-risk myelodysplastic syndrome (MDS) has 
been stagnant, leaving patients and physicians ill-equipped for many years.1,2

There is an urgent need for more e� ective treatments for higher-risk MDS that 
modify the underlying disease biology, ideally to improve patient outcomes, 
such as response rates, delayed transformation to AML, and survival.3

New pathways that target the underlying disease have the potential to break 
the case against higher-risk MDS wide open. Gilead Sciences is committed 
to researching innovative therapies for patients with MDS and the healthcare 
professionals who treat them.

Advancing treatments for higher-risk MDS has 
remained an unsolved mystery for far too long

© 2021 Gilead Sciences, Inc. All rights reserved. UNBP6538 06/21

References: 1. Steensma DP. Myelodysplastic syndromes current treatment algorithm 2018. Blood 
Cancer J. 2018;8(5):47. 2. Platzbecker U. Treatment of MDS. Blood. 2019;133(10):1096-1107. 3. Scalzulli E, 
Pepe S, Colafi gli G, Breccia M. Therapeutic strategies in low and high-risk MDS: what does the future 
have to o� er? Blood Rev. 2021;45(100689):1-9.
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Case-Based Peer Perspectives
I N  P O L Y C Y T H E M I A  V E R A
Renowned opinion leaders provide insights on different case scenarios.

Q:

TARGETED THERAPIES IN 
ONCOLOGY™ (TTO):
What is standard procedure for 
diagnosing PV, and how can it 
apply to this patient case?

A: PRITHVIRAJ BOSE, MD: PV is the most 
common myeloproliferative neoplasm 

[MPN]. The criteria to diagnose PV have been 
updated. There are new criteria as of 2016.1

There are 3 major criteria and only 1 minor 
criterion. The fi rst major criterion is the 
hemoglobin and hematocrit thresholds, which 
are slightly different in men and women. In 
men, [the hemoglobin threshold is] 16.5 g/dL 
or higher; in women, it’s 16 g/dL or higher. 
The second criterion has to do with the bone 
marrow biopsy. This didn’t used to be a major 
criterion. The bone marrow biopsy typically 
shows pleomorphic [megakaryocytes], a pan-
myelosis picture with all 3 cell lines increased, 
as seen in our patient. The third major criteri-
on is the JAK2 V617F mutation, which is found 
in 95% of patients with PV; another 4% will 
have an exon 12 mutation.2

Those are your 3 major criteria. There’s 
1 minor criterion, which is a subnormal 
or low EPO [erythropoietin] level. What’s 
needed for diagnosis are all 3 major criteria, 
which would satisfy the requirement, or the 

fi rst 2 major criteria and the minor criterion. 
The order of the major criteria matters. The 
fi rst 2 would be the hemoglobin/hematocrit 
and the bone marrow, along with the minor 
criterion, which is low EPO. This provision 
is there for the 1% who may not have the 
JAK2 mutation. Otherwise, the majority are 
going to be able to fulfi ll all 3 major crite-
ria: the hemoglobin/hematocrit thresholds, 
the classic bone marrow appearance, and 
the JAK2 mutation.

One of the fi rst questions we face after 
we know the PV diagnosis: What is the risk 
stratifi cation? I would call this patient high 
risk because we have traditionally considered 
patients 60 years and older to be high risk, 
with younger than 60 being low risk. Regard-
less of age, if they’ve had a history of throm-
bosis, that makes them high risk. That wasn’t 
mentioned in our case. The risk stratifi cation 
hasn’t evolved, although there’s a lot of new 
information on the importance of white blood 
cells and how that may affect thrombotic risk 
and other risks. But the conventional risk 
stratifi cation remains the simplistic classifi -
cation based on age and prior thrombosis.

Q: Can you give an overview of 
standard practice for treating PV? 

A: This patient started with phlebotomy 
and aspirin, and then hydroxyurea was 

added when they had symptoms and continued 
to need phlebotomy. In my practice for a high-
risk patient, I start with hydroxyurea (FIGURE). 
The hematocrit is always less than 45% based 
on the CYTO-PV trial [NCT01645124].3 If the 
hematocrit is higher than that [45%], I’d proba-
bly order a phlebotomy along with prescribing 
hydroxyurea, but I typically don’t rely on just 
phlebotomy for a high-risk patient. I usually go 
straight with hydroxyurea.

The NCCN [National Comprehensive Cancer 
Network] guidelines for MPNs were updated 
in April 2022.4 There’s a new player on the 
market. Ropeginterferon alfa-2b [Besremi] 
received FDA approval in November 2021.5

This drug has a broad label for PV, and it’s 
mainly being studied in a frontline setting 
or a setting with minimal prior hydroxyurea 
treatment. I regard it more as a frontline 
drug than as a second-line drug. That’s a 
new treatment option as well to consider.

The goal of treatment in PV, fi rst and fore-
most, is to maintain that hematocrit under 
45% so that we reduce the risk of clots. Throm-
bosis is the main end point that we’re trying 
to avoid, and the treatments are tailored to 
reduce that risk. There can be rare bleeding, 

CASE 

•  A 60-year-old man received a diagnosis 
of uncontrolled polycythemia vera (PV) 
and complained of frequent itching, 
dizziness, and headache.

•  Laboratory values were as follows: 
hemoglobin, 20 g/dL; hematocrit, 
61%; mean corpuscular volume, 82 µm3; 
white blood cells, 11/μL; and platelets, 
391/μL.

•  His bone marrow revealed trilineage 
proliferation and pleiomorphic 
megakaryocytes.

•  He harbors a JAK2 V617F mutation.

•  His allele burden was 69%. 

•  This patient was prescribed 81 mg of 
baby aspirin per day and phlebotomies. 

•  After 3 months, the patient had 
3 phlebotomies and continued 
symptoms. One gram of hydroxyurea 
was added to his treatment plan. 

•  After 6 months, he had 6 phlebotomies, 
and his hydroxyurea dose was increased 
to 1500 mg/d. 

•  After 9 months, the patient remained 
dependent on phlebotomy and 
complained of pruritus. Hydroxyurea was 
increased to 2000 mg/d (4 pills, 2 g/d). 

•  After 1 year, he still required 
phlebotomies and complained of early 
satiety. His spleen was palpable, at 7 cm 
below the left costal margin.  

PRITHVIRAJ BOSE, MD
Associate Professor 
Department of Leukemia
Division of Cancer Medicine
The University of Texas MD Anderson 
   Cancer Center
Houston, TX

108 Targeted Therapies in Oncology | Vol. 11 No. 12

C A S E - B A S E D  P E E R  P E R S P E C T I V E S

P
O

LY
C

Y
TH

EM
IA

 V
ER

A



View onl ine at  TargetedOnc.com

September 2022 | Targeted Therapies in Oncology 109

as well, usually when the platelet count is 
extremely high. But that’s more of an issue in 
ET [essential thrombocythemia] than in PV. 
We’re trying to reduce the thrombotic risk 
for the patient. One of the primary means of 
achieving that is by getting the hematocrit 
under 45%. There are also data that suggest 
that controlling the white blood cell count 
below 11/μL is important to that end.

With this patient we saw that the hydroxy-
urea dose had to be increased quite a bit. 
They started at 1000 mg and then went 
all the way up to 2000 mg. Some of it was 
symptom driven. That’s certainly reasonable 
because hydroxyurea can have some symp-
tom benefi t, although I don’t regard it as a 
great drug for symptoms. In my view, it’s 
more effective in controlling blood counts 
and preventing the risk of clotting, but some-
times that’s worth a try. Medications such as 
ruxolitinib [Jakafi ] are probably a lot better 
for symptom control.

Of course, patients with PV need to be 
assessed regularly. I typically see them 
every 3 months. However, in the beginning it 
can be a lot more frequent. You may need to 
see somebody every week or every 2 weeks 
while you’re getting that hematocrit stabi-
lized, especially if it’s a low-risk patient in 
whom you’re not using a drug and just rely-
ing on phlebotomy. For high-risk patients, 
I typically start with a cytoreductive drug 
right off the bat. Initially, they may need to 
be seen pretty frequently.

Regarding response, there are ELN [Euro-
pean LeukemiaNet] criteria,6 but these 
are more applicable for clinical trials. In 
everyday patient management, we’re using 
our clinical impressions of how well their 
symptoms are controlled and, of course, 
blood counts, with the goal being hemato-
crit under 45% at all times and to the extent 
possible white blood cell count to less than 
11/μL. The platelet count is less important 
to control because it doesn’t correlate with 
clotting risk for the most part. Some studies 
suggest that it might, but most studies don’t 
show a correlation between the platelet count 
and thrombotic risk. On the other hand, if 
the platelet count is extremely high—more 
than 1.5 million /μL, there’s a bleeding 
risk. However, that’s much more of an issue 
in ET than in PV.

Q:
How do you manage patience 
resistance or intolerance to 
hydroxyurea treatment?

A: [Resistance] has been defi ned by the 
ELN. If you’ve given them [2000 mg/d 

of hydroxyurea] for at least 3 months, and 

you’re still not controlling their counts—
they’re still needing phlebotomy or their 
white blood cell count is still elevated—[the 
patient might be resistant]. Or if you’re 
achieving what you set out to achieve but 
they’re getting too cytopenic, then the hema-
tocrit is controlled but the absolute neutro-
phil count is too low, at less than 1 /μL, or the 
platelets are less than 100 /μL [the patient 
might be intolerant]. If you’re making them 
cytopenic while trying to control their hema-
tocrit, that would be intolerance. Similarly, if 
they’re getting leg ulcers, fever, and mouth 
sores, that would be intolerance of a different 
kind. These are all laid out nicely by the ELN. 
[The ELN guidelines] were also used in the 
trials that got ruxolitinib approved for sec-
ond-line use in the setting of hydroxyurea 
resistance or intolerance. Resistance would 
be where the myeloproliferation is continu-
ing, despite an optimal dose of hydroxyurea.

In our patient, not only were their symp-
toms never controlled, but neither was the 
hematocrit, so they kept needing phlebot-
omies. Certainly, phlebotomies didn’t get 
eliminated. Also, there was disease pro-
gression at 1 year when the spleen [volume] 
started to increase. There could be several 
ways of addressing this. One is to continue 
with the same hydroxyurea dose, which was 
2000 mg at that point. [Another] would be to 
increase it further. Still another would be to 
stop hydroxyurea and switch to something 
else. In this case, I would switch to something 
else because the patient has already been 
given 2000 mg for 3 months, and they’ve 
never had phlebotomy elimination. They 
always had symptoms, and now their spleen 
is growing. About 20% of patients could have 
hydroxyurea resistance or intolerance. In my 
experience, it is more intolerance than resis-
tance. This patient is probably a bit of both.

There are a couple of options. Ruxolitinib 
is FDA approved for hydroxyurea resistance 
or intolerance, and then there’s interferon. I 
mentioned earlier that ropeginterferon alfa-
2b is now approved for PV. 

This drug is approved across lines of thera-
py, in the sense that there isn’t a line of ther-
apy specifi ed in the label. The label is for PV 
broadly. There’s pegylated interferon, which 
was never specifi cally approved for PV but 
has been around a long time. It’s certainly 
quite effective. 

These are some other options we have when 
hydroxyurea fails. The NCCN guidelines 
were in April 2022 to include ropeginter-
feron alfa-2b, given its recent FDA approval 
for low- and high-risk disease. It’s a choice 
in both settings.

However, we’re talking about hydroxyurea 
resistance and intolerance. This is where rux-
olitinib has the most robust data. I alluded to 
this earlier [when I said] that ropeginterferon 
alfa-2b hasn’t been studied in the setting of 
hydroxyurea resistance or intolerance in a 
strict sense. It has been studied in frontline 
patients and patients who’ve had a short 
duration of hydroxyurea and are neither fail-
ing it nor in complete response to it. Ruxoli-
tinib has been studied very well in patients 
in whom hydroxyurea has failed by the ELN 
defi nition of resistance or intolerance.

Q:
Can you detail ruxolitinib’s 
impact in uncontrolled PV 
found in the RESPONSE and 
RESPONSE-2 trials?

A: RESPONSE [NCT01243944] and 
RESPONSE-2 [NCT02038036] were very 

similarly designed trials.7,8 The difference is 
that RESPONSE required patients to have 
splenomegaly, and RESPONSE-2 was done in 
patients without splenomegaly. These were 
large, phase 3 trials [conducted] in a hydroxy-
urea-resistant and -intolerant population. 
The comparison was with standard therapy 
or best available therapy, which ended up 
being hydroxyurea in a lot of these patients. 
Even though hydroxyurea was failing in 
these patients, many on the best available 
therapy arm got hydroxyurea simply because 
there aren’t good options in this setting. Of 
course, crossover was allowed after the pri-
mary end point had been assessed. As you 
might imagine, crossover was complete, with 
participants switching over from the compar-
ator arm to ruxolitinib.

In the RESPONSE trial, the 32-week pri-
mary end point, which was a composite of 
spleen volume reduction of 35% or greater 
and hematocrit control to below 45%, was 
achieved in 21% of patients taking ruxoli-
tinib and 1% of patients taking the standard 
or best available therapy arm. If you broke 
down the primary end point into its com-
ponents, 60% of the patients on ruxolitinib 
achieved hematocrit control vs 20% of the 
patients on the control arm. Thirty-eight 
percent of patients in the ruxolitinib arm 
achieved spleen volume reduction compared 
with 1% of patients in the control arm.

Some other end points assessed at 32 weeks 
in this trial included symptom improvement as 
assessed by the TSS [total symptom score] 50, 
the 50% or greater reduction in total symptom 
score. That was achieved by 49% of patients 
on the ruxolitinib arm and 5% of patients on 
the standard or best available therapy arm. 
The other end point assessed at this point 
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was the rate of CHR, or complete hematologic 
response, control of all 3 blood counts. That 
rate was 24% for the ruxolitinib patients and 
9% for the patients on the control arm.

RESPONSE-2 was a very similar trial done 
in Europe. The only difference was that the 
patients didn’t have splenomegaly. The spleen 
volume reduction of 35% or more was not a rel-
evant end point in this trial. It had remarkably 
similar results to those in RESPONSE, where 
the hematocrit control was 62% for ruxolitinib 
and 19% for best available therapy. The com-
plete hematologic response rate was 23% for 
ruxolitinib and 5% for best available therapy. 
The 50% reduction in the TSS was 45% for rux-
olitinib and 23% for best available therapy. The 
spleen end point isn’t relevant in this trial. 

We have long-term follow-up [data] from 
both trials. What’s reassuring and quite 
striking is that the benefi t is sustained even 
at 5 years of follow-up, and no new adverse 
events show up. The probability of maintain-
ing these end points was quite impressive.

Seventy-three percent of patients [in 
RESPONSE] in the ruxolitinib arm maintained 
their hematocrit control at 5 years, and 72% 
maintained that 35% or greater reduction in 
spleen volume, which is a robust duration of 
response and sustained response. The median 
duration of a complete hematologic response 
was 34 weeks. The probability of maintaining 
a complete hematologic response at 5 years 
was 55%. Speaking of adverse events, 1 thing I 
noticed in the RESPONSE trials was the occur-
rence of some excess basal cell and squamous 
cell carcinomas—more so in patients with a 
[history of the same disease]. That’s some-
thing to be careful about. Another thing is the 
reactivation of [herpes] zoster, which was seen 
in about 6% of patients on RESPONSE. In my 
practice, I’ll give the shingles vaccine to all 
patients on ruxolitinib. In PV, ruxolitinib is 
much better tolerated from a cytopenia stand-
point than in MF [myelofi brosis]. You don’t get 
the problems with cytopenia leading to inter-
ruptions and discontinuations that you might 
get a bit more of in MF, and that has to do with 
the disease biology.

Q:
How would you treat this 
patient’s case at this point, and 
what are the long-term manage-
ment obstacles to look out for?

A: I’d treat this patient with ruxolitinib. 
That’s what I go to in situations of 

hydroxyurea resistance and intolerance. Clear-
ly this is a high-risk patient with proliferative 
disease, needing phlebotomies, with a lot of 
symptoms and a big spleen—all things that are 
amenable to being nicely controlled by ruxoli-
tinib. After 5 years, we have no new safety 
concerns and sustained effi cacy. It would be a 
no-brainer to go with ruxolitinib in this setting.

There are discussions regarding disease 
modifi cation and the long-term risks of 
myelofi brosis and acute myeloid leukemia, 
which unfortunately are real even though 
they’re quite small. The risks at 10 and 15 
years are relatively low, but they’re there. 
To give you some ballpark numbers, at 
10 years there’s a 4.9% to 6% chance of devel-
oping post-PV MF and a 2.3% to 14% chance 
of developing AML [acute myeloid leukemia]. 
At 15 years, these go up a little to 6% to 14% 
chance of developing post-PV myelofi brosis 
and a 5.5% to 18% chance of developing AML. 
These are numbers I’m quoting from 1 study, 
but this study looked at the literature as a 
whole and tried to summarize the incidence.9

We don’t have good evidence that any of 
our therapies modify this risk, unfortunately. 
We don’t know that. It has been said that 

interferons may have a role. That remains to be 
proven, but they do lower the JAK2 allele bur-
den. That might be extrapolated into as a mea-
sure of disease modifi cation. But this hasn’t 
been shown to clearly translate into clinical 
outcomes. However, some data from certain 
groups suggest that pegylated interferon reg-
imens may be able to retard the progression 
to myelofi brosis. It’s far from settled, and this 
is something that needs further investigation.

The reduction of the JAK2 allele burden is 
clearly a strength of interferons, but this is 
also seen with ruxolitinib. In the RESPONSE 
trial, over time there was a clear reduction in 
JAK2 allele burden, and that ended up being 
about a 50% reduction in a good number of 
patients, with the mean reduction of the 
allele burden being around 40% in the long-
term follow-up, which was up to 4 years at 
the time this was reported.

In terms of what to tell patients about MF 
and AML risks, as well as overall goals and 
thrombosis reduction, we don’t have proven 
interventions to change the risk of myelofi -
brosis and AML. The ropeginterferon alfa-2b 
is recently approved, and interferons may not 
have the potential to do this. That remains to 
be seen. However, in terms of long-term dis-
ease control, in terms of controlling the blood 
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counts, symptoms, the spleen—things we know 
are important in terms of quality of life and 
clotting risk—ruxolitinib has the most robust 
data in the second-line setting after hydroxy-
urea failure to achieve those end points.

We didn’t talk about clot reduction with 
ruxolitinib, but that was shown as well. It 
wasn’t an effi cacy end point in the RESPONSE 
trials. Thrombosis reduction wasn’t one of the 
end points the trials were powered for, but 
they were defi nitely looked at as safety end 
points. It was shown that there were fewer 
thromboembolic events on the ruxolitinib arm 
than in the best available therapy arm: 1.8 vs 
8.2, respectively, in the RESPONSE trial per 
100 patient-years of exposure. That’s defi nite-
ly a signal, and from other studies in MPNs, 
that ruxolitinib reduces thrombotic risk 
even though it may not have been shown as a 
clearly defi ned effi cacy end point.

Q:
What should we expect for the 
future of PV treatment? Are there 
any emerging studies or therapies 
to be on the lookout for?

A: As far as future directions, unmet needs, 
and potential for drug development in 

PV, the need to modify the risk of myelofi brosis 
and AML is probably the primary unmet need 

that we need to investigate new therapies for. 
As far as new drugs in the fi eld, there’s a drug 
called rusfertide [PTG-300], which is a hepci-
din mimetic. This is a drug with a narrow but 
specifi c role to reduce the need for phlebotomy. 
It can make sure that the iron is less available 
for erythropoiesis and is sequestered in the 
reticular endothelial system.

There is a limitation in terms of the iron 
that’s available for erythropoiesis. In this way, 
it’s able to reduce or eliminate the need for 
phlebotomy and correct iron defi ciency. That’s 
a novel mechanism and a drug that does what 
it’s designed to do. This is something on the 
horizon, but its role is well defi ned. It would 
be used to reduce the need for phlebotomy, 
rather than a more holistic approach to the 
disease in terms of reducing clots, amelio-
rating symptoms, reducing spleen size, and 
controlling blood counts, which are achieved 
by ruxolitinib. Of course, reducing the need 
for phlebotomy and controlling the hematocrit 
remains a central goal in PV, and rusfertide is 
an exciting drug in that sense. TT
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IN SEASON 3, episode 6, of the podcast Targeted Talks, Yazan 
Samhouri, MD, discusses exciting new agents for the manage-
ment of non-Hodgkin lymphoma, the clinical trials that support 

their use, and the future treatment landscape for patients. Samhouri 
is a hematologist/oncologist in the Division of Hematology and Cellu-
lar Therapy at West Penn Hospital and Alleghany General Hospital in 
Pittsburgh, Pennsylvania.

In the past 5 years, many advances have been made in the non-Hod-
gkin lymphoma paradigm. Agents that have made the biggest impact 
include antibody-drug conjugates such as brentuximab vedotin (Adce-
tris) and polatuzumab vedotin (Polivy), as well as chimeric antigen 
receptor (CAR) T-cell therapies axicabtagene ciloleucel (Yescarta) and 
tisagenlecleucel (Kymriah).

According to Samhouri, these targeted and cellular therapies have 
revolutionized the fi eld. Although chemotherapy and other tradition-
al therapies still have a place in the treatment paradigm, the newer 
agents have made targeted therapy the optimal choice compared with 
chemotherapy for patients with relapsed disease, he noted. More-
over, these agents continue to be explored earlier in the treatment 
sequence. Notably, some targeted therapies are now being adminis-
tered in the frontline setting, Samhouri said.

Samhouri explained that there remains a need for better thera-
pies to improve survival for patients with T-cell lymphomas. In the 
B-cell lymphoma space, many therapies are being investigated, but 
in the relapsed setting, treatment continues to be a challenge for 
physicians. Results from CAR T-cell therapy and other targeted ther-
apy clinical trials are pending and may offer solutions in the B-cell 
lymphoma landscape.

The following is an edited excerpt from Samhouri’s interview with 
Targeted Therapies in Oncology™:

Q: Which treatments do you think have or will revolutionize 
the � eld?
SAMHOURI: For non-Hodgkin lymphoma, it was really exciting [the 
past] 5 years, specifi cally the past 2 years. Advancements in targeted 
therapy, antibody-drug conjugates, monoclonal antibodies, and adop-
tive cellular therapies such as CAR T-cell therapy have revolutionized 
the fi eld and changed the standard of care for many of the diseases 
that we [manage].

Q: What about the introduction of antibody-drug conjugates 
in the non-Hodgkin lymphoma landscape and the impact 
that they’ve made?
SAMHOURI: Antibody-drug conjugates are an exciting tool to have [for 
managing] many of the non-Hodgkin lymphoma subtypes. For exam-
ple, we have brentuximab vedotin and we have polatuzumab vedotin. 
Other than the antibody-drug conjugates, we have some monoclonal 
antibodies such as loncastuximab tesirine [Zynlonta] and tafasitamab 
[Monjuvi] in diffuse large B-cell lymphoma. All these treatments have 
added great benefi ts for our patients, including some clinically mean-
ingful outcomes such as progression-free survival [PFS] and overall 
survival [OS], but they also provide an option to choose treatment with 
a different toxicity profi le. It depends on the patient characteristic. 
Even if the outcomes are not 100% convincing, you still have an option 
to use a treatment based on the patient characteristics [and based on] 
the treatments’ different toxicities. 

Q: With brentuximab vedotin, what highlights can you 
share about the phase 3 ECHELON-1 trial [NCT01712490]? 
How has it affected the � eld since being approved for 
non-Hodgkin lymphoma?1

PODCAST PREVIEW
Examining the Non-Hodgkin Lymphoma 
Management Paradigm
By Nichole Tucker
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SAMHOURI: The ECHELON-1 trial is a phase 3 trial that compared 
the use of brentuximab vedotin plus A + AVD [brentuximab vedotin, 
doxorubicin, vinblastine, and dacarbazine] with ABVD [doxorubicin, 
bleomycin, vinblastine, and dacarbazine], which is the traditional che-
motherapy that we use in Hodgkin lymphoma. The initial results show 
PFS benefi t for the brentuximab vedotin arm. The 5-year follow-up also 
continues to show the persistence of this benefi t in the PFS, and the 
most exciting news was just presented in June at ASCO [American 
Society of Clinical Oncology Annual Meeting] about OS,2 which started 
to show statistical signifi cance in favor of the brentuximab vedotin arm. 
This is very exciting for patients with Hodgkin lymphoma because you 
have many effi cient treatment options in the relapse setting, including 
checkpoint inhibitors. It’s diffi cult to fi nd OS benefi t, but brentuximab 
vedotin has shown benefi t, so this is really exciting.  

Q: Brentuximab vedotin was granted FDA approval for 
frontline CD30- positive peripheral T-cell lymphoma. What 
can you tell us about the ECHELON-2 trial [NCT01777152], 
which led to the approval?3

SAMHOURI: T-cell lymphoma is one of the most diffi cult diseases 
to treat. Over the years, we didn’t have many options other than tra-
ditional chemotherapy, which is not as effective for other subtypes of 
non-Hodgkin lymphoma. But brentuximab vedotin has been shown for 
the fi rst time to beat CHOP [cyclophosphamide, doxorubicin, vincris-
tine, prednisone] for PFS and OS benefi t. That was shown earlier when 
compared with the ECHELON-1 [trial] in Hodgkin lymphoma. So it is 
exciting that we have a better option for those patients with CD-30–
positive T-cell lymphoma and to have better OS benefi ts. 

Q: This year we saw the results of the phase 3 POLARIX 
[NCT03274492] trial, which assessed the antibody-drug 
conjugate polatuzumab vedotin with R-CHOP (rituximab 
[Rituxan], cyclophosphamide, doxorubicin, vincristine, and 
prednisone) vs R-CHOP alone in patients with diffuse large 
B-cell lymphoma.4 What were your thoughts on this study?
SAMHOURI: [It’s very exciting] to have all these data for diffuse large 
B-cell lymphoma.5 It’s providing novel therapy as an option to manage 
this [disease] for these patients in the fi rst-line setting. There was no 
OS benefi t. It showed early PFS benefi t. It’s the fi rst trial that we’re 
using polatuzumab vedotin with CHP [cyclophosphamide, doxorubicin, 
prednisone], so we’re removing the vincristine from R-CHOP and sub-
stituting it with polatuzumab vedotin. Polatuzumab vedotin can cause 
neuropathy, and vincristine also can cause neuropathy. From this toxici-
ty standpoint, we’re not getting a different form of toxicities. That might 
not be a benefi t. If a patient [has neuropathy] at baseline, we don’t have 
an OS benefi t. I didn’t see a lot of [enthusiasm] to change the standard 
for polatuzumab vedotin. We need just a little bit more mature data, spe-
cifi cally for the POLARIX trial, to see where we are going forward. But 
it’s defi nitely exciting news to have this option. Specifi cally, for 40 years 
we were not able to [consider changing] the use of R-CHOP for diffuse 
large B-cell lymphoma. Finally, we started to see some other options.

Q: What is unique about CAR T cells and the management 
of non-Hodgkin lymphoma? 
SAMHOURI: It’s one of the options that revolutionized the treatment 
landscape for [patients with] non-Hodgkin lymphoma. The unique 
feature for CAR T-cell therapy is probably the durability of the response 
provided for our patients compared with other targeted therapy and 
antibody-drug conjugates. In monoclonal antibodies we haven’t seen 
[comparable] durable response as we’re seeing with the CAR T-cell 

therapy in patients with diffuse B-cell lymphoma. [Investigators] started
studying them after 2 lines of therapy for diffuse large B-cell lymphoma. 
This setting is diffi cult because in patients who are desperate for treatment, 
where the prognosis is really bad, CAR T-cell therapy offered an option to 
even cure some of these patients because of the long-term response.

Q: Can you talk about axicabtagene ciloleucel [axi-cel] as 
seen in ZUMA-7 [NCT03391466] as a second-line treatment 
of relapsed, refractory diffuse large B-cell lymphoma?6

SAMHOURI: ZUMA-7 looked at axi-cel as a treatment in the second-line 
setting for a specifi c patient population with diffuse large B-cell lymphoma, 
which I call “early therapy failure” —in other words, patients who are 
primary refractory for the fi rst time or who relapse within 1 year of 
treatment. [It is in] those patients, usually, that the disease is not che-
motherapy sensitive. Giving them more chemotherapy in the second 
line, followed by transplantation, is the standard of care even until now, 
but that was before ZUMA-7. We’ve seen some benefi t, but it’s not the 
great benefi t that you would hope for. [Initiating] CAR T-cell therapy 
to switch from traditional chemotherapy to a novel adoptive cellular 
therapy is exciting and makes sense in that patient population, and 
it has shown PFS benefi ts. I think there’s a lot of excitement for this 
treatment in those patients [for whom] chemotherapy fails early.

Q: What about tisagenlecleucel (tisa-cel) vs standard of care 
for second-line aggressive B-cell non-Hodgkin lymphoma?
SAMHOURI: The BELINDA trial [NCT03570892] failed to show supe-
rior effect compared with standard of care such as what axi-cel had.7

So we’re not really using tisa-cel in this setting yet, but we need full 
recent clinical trials, and the results aren’t mature. We’re waiting for 
follow-up to see what the future holds for both agents. 

Q: Are there any novel strategies that may offer solutions 
in this disease?
SAMHOURI: Our understanding of the pathophysiology and the 
genetics of different subtypes of non-Hodgkin lymphoma [continues 
to expand]. This will lead to better understand which treatment to 
choose for each patient—it’s not 1 size fi ts all anymore. Other things 
[include] our exciting news about optimizing CAR T-cell therapy, fi nd-
ing more antibody-drug conjugates, and fi nding new targets for the 
monoclonal antibodies. TT
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