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*The NINLARO regimen included NINLARO+lenalidomide+dexamethasone. The Rd regimen included 
placebo+lenalidomide+dexamethasone.4

 †TOURMALINE-MM1: a global, phase 3, randomized (1:1), double-blind, placebo-controlled study 
that evaluated the safety and efficacy of NINLARO (an oral PI) vs placebo, both in combination with 
lenalidomide and dexamethasone, until disease progression or unacceptable toxicity in 722 patients 
with relapsed and/or refractory multiple myeloma who received 1-3 prior therapies.1,4
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Are you ready to help patients on their journey to extended efficacy? 

Proteasome inhibitor-based triplet regimens remain a cornerstone of treatment  
with optimal outcomes.1,6 

How can you help patients on their journey to extended efficacy? 

care. Diarrhea resulted in the discontinuation of one or 
more of the three drugs in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. 
Adjust dosing for Grade 3 or 4 symptoms.

• Peripheral Neuropathy was reported with NINLARO. 
The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO 
and placebo regimens, respectively). Peripheral motor 
neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in 
discontinuation of one or more of the three drugs in  
4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. During treatment, 
monitor patients for symptoms of neuropathy and 
consider adjusting dosing for new or worsening 
peripheral neuropathy.

• Peripheral Edema was reported with NINLARO.  
Evaluate for underlying causes and provide supportive 
care, as necessary. Adjust dosing of NINLARO for  
Grade 3 or 4 symptoms or dexamethasone per its 
prescribing information.

• Cutaneous Reactions, including a fatal case of Stevens-
Johnson syndrome, were reported with NINLARO. If 
Stevens-Johnson syndrome occurs, discontinue NINLARO 
and manage as clinically indicated. Rash, most commonly 
maculo-papular and macular rash, was reported with 
NINLARO. Rash resulted in discontinuation of one or 
more of the three drugs in <1% of patients in both 
regimens. Manage rash with supportive care or with  
dose modification if Grade 2 or higher.

• Thrombotic Microangiopathy has been reported with 
NINLARO. Fatal cases of thrombotic microangiopathy, 
including thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome (TTP/HUS), have been 
reported in patients who received NINLARO. Monitor 
for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis 
of TTP/HUS is excluded, consider restarting NINLARO. 
The safety of reinitiating NINLARO therapy in patients 
previously experiencing TTP/HUS is not known.

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in <1% of patients treated with 
NINLARO. Hepatotoxicity has been reported (10% in 
the NINLARO regimen and 9% in the placebo regimen). 
Monitor hepatic enzymes regularly and adjust dosing for 
Grade 3 or 4 symptoms.

• Embryo-fetal Toxicity: NINLARO can cause fetal harm. 
Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with 
NINLARO and for 90 days following the last dose. Advise 
males with female partners of reproductive potential 
to use effective contraception during treatment with 
NINLARO and for 90 days following the last dose.

• Increased Mortality in Patients Treated with NINLARO 
in the Maintenance Setting: In two prospective 
randomized clinical trials in multiple myeloma in the 
maintenance setting, treatment with NINLARO resulted 
in increased deaths. Treatment of patients with NINLARO 
for multiple myeloma in the maintenance setting is not 
recommended outside of controlled trials.

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen compared to placebo in combination 
with lenalidomide plus dexamethasone, respectively were 
thrombocytopenia (85%, 67%; pooled from adverse event 
and laboratory data), neutropenia (74%, 70%; pooled 
from adverse event and laboratory data), diarrhea (52%, 
43%), constipation (35%, 28%), peripheral neuropathy 
(32%, 24%), nausea (32%, 23%), edema peripheral (27%, 
21%), rash (27%, 16%), vomiting (26%, 13%), and bronchitis 
(22%, 17%). Serious adverse reactions reported in ≥ 2% of 
patients in the NINLARO regimen included diarrhea (3%), 
thrombocytopenia (2%), and bronchitis (2%).

DRUG INTERACTIONS: Avoid concomitant administration 
of NINLARO with strong CYP3A inducers.

USE IN SPECIFIC POPULATIONS
• Lactation: Advise women not to breastfeed during 

treatment with NINLARO and for 90 days after the  
last dose.

• Hepatic Impairment: Reduce the NINLARO starting  
dose to 3 mg in patients with moderate or severe  
hepatic impairment.

• Renal Impairment: Reduce the NINLARO starting dose  
to 3 mg in patients with severe renal impairment or  
end-stage renal disease requiring dialysis. NINLARO is  
not dialyzable.

Please see additional Important Safety Information  
on the previous page and accompanying Brief Summary.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont'd)

INDICATION AND USAGE
Indication: NINLARO is indicated in combination with 
lenalidomide and dexamethasone for the treatment of 
patients with multiple myeloma who have received at  
least one prior therapy.
Limitations of Use: NINLARO is not recommended for  
use in the maintenance setting or in newly diagnosed  
multiple myeloma in combination with lenalidomide  
and dexamethasone outside of controlled clinical trials.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Thrombocytopenia has been reported with NINLARO. 

Platelet nadirs typically occurred between Days 14-21 
of each 28-day cycle and recovered to baseline by the 
start of the next cycle. Grade 3 thrombocytopenia was 
reported in 17% of patients in the NINLARO regimen 
and Grade 4 thrombocytopenia was reported in 13% 
in the NINLARO regimen. During treatment, monitor 
platelet counts at least monthly, and consider more 
frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet 
transfusions as per standard medical guidelines.

• Gastrointestinal Toxicities, including diarrhea, 
constipation, nausea and vomiting were reported with 
NINLARO and may occasionally require the use of 
antidiarrheal and antiemetic medications, and supportive 
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The NINLARO regimen extended median PFS by ~6 months vs the Rd 
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd 

regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.4† 

•  At the final analysis, with a median follow-up of ~85 months, median OS  
in the ITT population was 53.6 months for patients receiving the NINLARO 
regimen* and 51.6 months for patients receiving the Rd regimen* (HR=0.94 
[95% CI, 0.78-1.13])4
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care. Diarrhea resulted in the discontinuation of one or 
more of the three drugs in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. 
Adjust dosing for Grade 3 or 4 symptoms.
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(32%, 24%), nausea (32%, 23%), edema peripheral (27%, 
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(22%, 17%). Serious adverse reactions reported in ≥ 2% of 
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• Lactation: Advise women not to breastfeed during 
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IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont'd)

INDICATION AND USAGE
Indication: NINLARO is indicated in combination with 
lenalidomide and dexamethasone for the treatment of 
patients with multiple myeloma who have received at  
least one prior therapy.
Limitations of Use: NINLARO is not recommended for  
use in the maintenance setting or in newly diagnosed  
multiple myeloma in combination with lenalidomide  
and dexamethasone outside of controlled clinical trials.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Thrombocytopenia has been reported with NINLARO. 

Platelet nadirs typically occurred between Days 14-21 
of each 28-day cycle and recovered to baseline by the 
start of the next cycle. Grade 3 thrombocytopenia was 
reported in 17% of patients in the NINLARO regimen 
and Grade 4 thrombocytopenia was reported in 13% 
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platelet counts at least monthly, and consider more 
frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet 
transfusions as per standard medical guidelines.

• Gastrointestinal Toxicities, including diarrhea, 
constipation, nausea and vomiting were reported with 
NINLARO and may occasionally require the use of 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATIONS AND USAGE
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.
Limitations of Use: NINLARO is not recommended for use in the maintenance 
setting or in newly diagnosed multiple myeloma in combination with lenalidomide 
and dexamethasone outside of controlled clinical trials.

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day 
cycle and recovery to baseline by the start of the next cycle. Grade 3 
thrombocytopenia was reported in 17% of patients in the NINLARO regimen and 
Grade 4 thrombocytopenia was reported in 13% in the NINLARO regimen. The 
rate of platelet transfusions was 10% in the NINLARO regimen and 7% in the 
placebo regimen. Monitor platelet counts at least monthly during treatment with 
NINLARO. Consider more frequent monitoring during the first three cycles. 
Manage thrombocytopenia with dose modifications and platelet transfusions as 
per standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 52% 
of patients in the NINLARO regimen and 43% in the placebo regimen, 
constipation in 35% and 28%, respectively, nausea in 32% and 23%, 
respectively, and vomiting in 26% and 13%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 3% of patients in the 
NINLARO regimen and 2% of patients in the placebo regimen. Adjust dosing for 
Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 16% in the placebo 
regimen) and Grade 2 (11% in the NINLARO regimen and 6% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens. The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO and placebo regimen, 
respectively). Peripheral motor neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in discontinuation of one or more 
of the three drugs in 4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 27% and 21% of 
patients in the NINLARO and placebo regimens, respectively. The majority of 
peripheral edema adverse reactions were Grade 1 (17% in the NINLARO 
regimen and 14% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 6% in the placebo regimen). Grade 3 peripheral edema was 
reported in 2% and 1% of patients in the NINLARO and placebo regimens, 
respectively. Peripheral edema resulted in discontinuation of one or more of the 
three drugs in <1% of patients in both regimens. Evaluate for underlying causes 
and provide supportive care, as necessary. Adjust dosing of dexamethasone per 
its prescribing information or NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 27% of patients in the 
NINLARO regimen and 16% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (15% in the NINLARO regimen and 9% 
in the placebo regimen) or Grade 2 (9% in the NINLARO regimen and 4% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. Serious adverse reactions 
of rash were reported in <1% of patients in the NINLARO regimen. The most 
common type of rash reported in both regimens included maculo-papular and 
macular rash. Rash resulted in discontinuation of one or more of the three drugs 
in <1% of patients in both regimens. Manage rash with supportive care or with 
dose modification if Grade 2 or higher. Stevens-Johnson syndrome, including a 
fatal case, has been reported with NINLARO. If Stevens-Johnson syndrome 
occurs, discontinue NINLARO and manage as clinically indicated.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in 
<1% of patients treated with NINLARO. Hepatotoxicity has been reported (10% 

in the NINLARO regimen and 9% in the placebo regimen). Monitor hepatic 
enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.
5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the last dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the last dose.
5.9 Increased Mortality in Patients Treated with NINLARO in the 
Maintenance Setting: In two prospective randomized clinical trials in multiple 
myeloma in the maintenance setting, treatment with NINLARO resulted in 
increased deaths. Treatment of patients with NINLARO for multiple myeloma in 
the maintenance setting is not recommended outside of controlled trials.

6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=361) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=359).
The most frequently reported adverse reactions (≥20% with a difference of ≥5% 
compared to placebo) in the NINLARO regimen were thrombocytopenia, neutropenia, 
diarrhea, constipation, peripheral neuropathy, nausea, peripheral edema, rash, 
vomiting, and bronchitis. Serious adverse reactions reported in ≥2% of patients in 
the NINLARO regimen included diarrhea (3%), thrombocytopenia (2%) and 
bronchitis (2%). One or more of the three drugs was permanently discontinued in 
4% of patients reporting peripheral neuropathy, 3% of patients reporting diarrhea 
and 2% of patients reporting thrombocytopenia. Permanent discontinuation of 
NINLARO due to an adverse reaction occurred in 10% of patients.
Table 4 summarizes the non-hematologic adverse reactions occurring in at least 
5% of patients with at least a 5% difference between the NINLARO regimen and 
the placebo regimen.

Table 4: Non-Hematologic Adverse Reactions Occurring in ≥5% of 
Patients with a ≥5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
System Organ Class / 

Preferred Term (%) (%)

All 
Grades

Grade 
3

Grade 
4

All 
Grades

Grade 
3

Grade 
4

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

52
35
32
26

10
<1
2
1

0
0
0
0

43
28
23
13

3
<1
0

<1

0
0
0
0

Nervous system disorders
Peripheral neuropathies† 32 2 0 24 2 0

Musculoskeletal and  
connective tissue disorders

Back pain* 27 <1 0 24 3 0
Infections and infestations

Upper respiratory tract 
infection* 
Bronchitis

27 
22

1 
2

0 
0

23 
17

1 
2

0 
<1

Skin and subcutaneous 
tissue disorders

Rash† 27 3 0 16 2 0
General disorders and  
administration site conditions

Edema peripheral 27 2 0 21 1 0

Note: Adverse reactions included as preferred terms are based on MedDRA version 23.0.
 * At the time of the final analysis, these adverse reactions no longer met the criterion for 

a ≥5% difference between the NINLARO regimen and the placebo regimen.
†Represents a pooling of preferred terms

(Continued on next page)

Brief Summary (cont’d)
Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
(%) (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 85 30 67 14

Neutropenia 74 34 70 37

Herpes Zoster
Herpes zoster was reported in 6% of patients in the NINLARO regimen and 3% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 
received antiviral prophylaxis had a lower incidence (1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (10%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 38% in patients in the NINLARO regimen. The 
most common adverse reactions of the eyes were cataract (15%), conjunctivitis 
(9%), blurred vision (7%), and dry eye (6%).
Other Clinical Trials Experience
The following serious adverse reactions have each been reported at a frequency 
of <1% in patients treated with NINLARO: acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura.
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO with 
strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and  
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: Risk Summary: Based on its mechanism of action and data from 
animal reproduction studies, NINLARO can cause fetal harm when administered to 
a pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity in 
pregnant rats and rabbits at doses resulting in exposures that were slightly higher 
than those observed in patients receiving the recommended dose. 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 2-4% and 15-20%, respectively.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib or 
its metabolites in human milk, the effects of the drug on the breast fed infant, or the 
effects of the drug on milk production. Because of the potential for serious adverse 
reactions from NINLARO in a breastfed infant, advise women not to breastfeed 
during treatment with NINLARO and for 90 days after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating NINLARO. 
Contraception: Females: Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
after the last dose. Dexamethasone is known to be a weak to moderate inducer 
of CYP3A4 as well as other enzymes and transporters. Because NINLARO is 
administered with dexamethasone, the risk for reduced efficacy of contraceptives 
needs to be considered. Males: Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days after the last dose.
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of NINLARO, 
55% were 65 and over, while 17% were 75 and over. No overall differences in 
safety or effectiveness were observed between these subjects and younger 
subjects, and other reported clinical experience has not identified differences in 
responses between the elderly and younger patients, but greater sensitivity of 
some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore can 
be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported in 
patients taking NINLARO. Manifestations of overdosage include adverse reactions 
reported at the recommended dosage. Serious adverse reactions reported with 
overdosage include severe nausea, vomiting, diarrhea, aspiration pneumonia, 

multiple organ failure and death. In the event of an overdosage, monitor for adverse 
reactions and provide appropriate supportive care. NINLARO is not dialyzable.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed.
•  Advise patients to take NINLARO once a week on the same day and at 

approximately the same time for the first three weeks of a four week cycle. The 
importance of carefully following all dosage instructions should be discussed with 
patients starting treatment. Advise patients to take the recommended dosage as 
directed, because overdosage has led to deaths [see Overdosage (10)].

•  Advise patients to take NINLARO at least one hour before or at least two hours 
after food.

•  Advise patients that NINLARO and dexamethasone should not be taken at the 
same time, because dexamethasone should be taken with food and NINLARO 
should not be taken with food.

•  Advise patients to swallow the capsule whole with water. The capsule should 
not be crushed, chewed or opened.

•  Advise patients that direct contact with the capsule contents should be 
avoided. In case of capsule breakage, avoid direct contact of capsule contents 
with the skin or eyes. If contact occurs with the skin, wash thoroughly with 
soap and water. If contact occurs with the eyes, flush thoroughly with water.

•  If a patient misses a dose, advise them to take the missed dose as long as the 
next scheduled dose is ≥72 hours away. Advise patients not to take a missed 
dose if it is within 72 hours of their next scheduled dose.

•  If a patient vomits after taking a dose, advise them not to repeat the dose but 
resume dosing at the time of the next scheduled dose.

•  Advise patients to store capsules in original packaging, and not to remove the 
capsule from the packaging until just prior to taking NINLARO.

[see Dosage and Administration (2.1)]
Thrombocytopenia: Advise patients that they may experience low platelet counts 
(thrombocytopenia). Signs of thrombocytopenia may include bleeding and easy 
bruising. [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers if 
these adverse reactions persist. [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs. [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers 
immediately if they experience new or worsening rash [see Warnings and 
Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they 
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers if 
they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, herpes zoster, 
cataracts, dry eyes, blurred vision, conjunctivitis and thrombotic thrombocytopenic 
purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. Advise 
females of reproductive potential to use effective contraception during treatment 
with NINLARO and for 90 days following the last dose. Advise women using 
hormonal contraceptives to also use a barrier method of contraception [see Use 
in Specific Populations (8.1)]. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days following the last dose [see Use in Specific Populations (8.1)].
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the last dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before starting 
any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATIONS AND USAGE
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.
Limitations of Use: NINLARO is not recommended for use in the maintenance 
setting or in newly diagnosed multiple myeloma in combination with lenalidomide 
and dexamethasone outside of controlled clinical trials.

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day 
cycle and recovery to baseline by the start of the next cycle. Grade 3 
thrombocytopenia was reported in 17% of patients in the NINLARO regimen and 
Grade 4 thrombocytopenia was reported in 13% in the NINLARO regimen. The 
rate of platelet transfusions was 10% in the NINLARO regimen and 7% in the 
placebo regimen. Monitor platelet counts at least monthly during treatment with 
NINLARO. Consider more frequent monitoring during the first three cycles. 
Manage thrombocytopenia with dose modifications and platelet transfusions as 
per standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 52% 
of patients in the NINLARO regimen and 43% in the placebo regimen, 
constipation in 35% and 28%, respectively, nausea in 32% and 23%, 
respectively, and vomiting in 26% and 13%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 3% of patients in the 
NINLARO regimen and 2% of patients in the placebo regimen. Adjust dosing for 
Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 16% in the placebo 
regimen) and Grade 2 (11% in the NINLARO regimen and 6% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens. The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO and placebo regimen, 
respectively). Peripheral motor neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in discontinuation of one or more 
of the three drugs in 4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 27% and 21% of 
patients in the NINLARO and placebo regimens, respectively. The majority of 
peripheral edema adverse reactions were Grade 1 (17% in the NINLARO 
regimen and 14% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 6% in the placebo regimen). Grade 3 peripheral edema was 
reported in 2% and 1% of patients in the NINLARO and placebo regimens, 
respectively. Peripheral edema resulted in discontinuation of one or more of the 
three drugs in <1% of patients in both regimens. Evaluate for underlying causes 
and provide supportive care, as necessary. Adjust dosing of dexamethasone per 
its prescribing information or NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 27% of patients in the 
NINLARO regimen and 16% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (15% in the NINLARO regimen and 9% 
in the placebo regimen) or Grade 2 (9% in the NINLARO regimen and 4% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. Serious adverse reactions 
of rash were reported in <1% of patients in the NINLARO regimen. The most 
common type of rash reported in both regimens included maculo-papular and 
macular rash. Rash resulted in discontinuation of one or more of the three drugs 
in <1% of patients in both regimens. Manage rash with supportive care or with 
dose modification if Grade 2 or higher. Stevens-Johnson syndrome, including a 
fatal case, has been reported with NINLARO. If Stevens-Johnson syndrome 
occurs, discontinue NINLARO and manage as clinically indicated.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in 
<1% of patients treated with NINLARO. Hepatotoxicity has been reported (10% 

in the NINLARO regimen and 9% in the placebo regimen). Monitor hepatic 
enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.
5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the last dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the last dose.
5.9 Increased Mortality in Patients Treated with NINLARO in the 
Maintenance Setting: In two prospective randomized clinical trials in multiple 
myeloma in the maintenance setting, treatment with NINLARO resulted in 
increased deaths. Treatment of patients with NINLARO for multiple myeloma in 
the maintenance setting is not recommended outside of controlled trials.

6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=361) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=359).
The most frequently reported adverse reactions (≥20% with a difference of ≥5% 
compared to placebo) in the NINLARO regimen were thrombocytopenia, neutropenia, 
diarrhea, constipation, peripheral neuropathy, nausea, peripheral edema, rash, 
vomiting, and bronchitis. Serious adverse reactions reported in ≥2% of patients in 
the NINLARO regimen included diarrhea (3%), thrombocytopenia (2%) and 
bronchitis (2%). One or more of the three drugs was permanently discontinued in 
4% of patients reporting peripheral neuropathy, 3% of patients reporting diarrhea 
and 2% of patients reporting thrombocytopenia. Permanent discontinuation of 
NINLARO due to an adverse reaction occurred in 10% of patients.
Table 4 summarizes the non-hematologic adverse reactions occurring in at least 
5% of patients with at least a 5% difference between the NINLARO regimen and 
the placebo regimen.

Table 4: Non-Hematologic Adverse Reactions Occurring in ≥5% of 
Patients with a ≥5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
System Organ Class / 

Preferred Term (%) (%)

All 
Grades

Grade 
3

Grade 
4

All 
Grades

Grade 
3

Grade 
4

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

52
35
32
26

10
<1
2
1

0
0
0
0

43
28
23
13

3
<1
0

<1

0
0
0
0

Nervous system disorders
Peripheral neuropathies† 32 2 0 24 2 0

Musculoskeletal and  
connective tissue disorders

Back pain* 27 <1 0 24 3 0
Infections and infestations

Upper respiratory tract 
infection* 
Bronchitis

27 
22

1 
2

0 
0

23 
17

1 
2

0 
<1

Skin and subcutaneous 
tissue disorders

Rash† 27 3 0 16 2 0
General disorders and  
administration site conditions

Edema peripheral 27 2 0 21 1 0

Note: Adverse reactions included as preferred terms are based on MedDRA version 23.0.
 * At the time of the final analysis, these adverse reactions no longer met the criterion for 

a ≥5% difference between the NINLARO regimen and the placebo regimen.
†Represents a pooling of preferred terms

(Continued on next page)

Brief Summary (cont’d)
Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
(%) (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 85 30 67 14

Neutropenia 74 34 70 37

Herpes Zoster
Herpes zoster was reported in 6% of patients in the NINLARO regimen and 3% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 
received antiviral prophylaxis had a lower incidence (1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (10%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 38% in patients in the NINLARO regimen. The 
most common adverse reactions of the eyes were cataract (15%), conjunctivitis 
(9%), blurred vision (7%), and dry eye (6%).
Other Clinical Trials Experience
The following serious adverse reactions have each been reported at a frequency 
of <1% in patients treated with NINLARO: acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura.
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO with 
strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and  
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: Risk Summary: Based on its mechanism of action and data from 
animal reproduction studies, NINLARO can cause fetal harm when administered to 
a pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity in 
pregnant rats and rabbits at doses resulting in exposures that were slightly higher 
than those observed in patients receiving the recommended dose. 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 2-4% and 15-20%, respectively.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib or 
its metabolites in human milk, the effects of the drug on the breast fed infant, or the 
effects of the drug on milk production. Because of the potential for serious adverse 
reactions from NINLARO in a breastfed infant, advise women not to breastfeed 
during treatment with NINLARO and for 90 days after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating NINLARO. 
Contraception: Females: Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
after the last dose. Dexamethasone is known to be a weak to moderate inducer 
of CYP3A4 as well as other enzymes and transporters. Because NINLARO is 
administered with dexamethasone, the risk for reduced efficacy of contraceptives 
needs to be considered. Males: Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days after the last dose.
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of NINLARO, 
55% were 65 and over, while 17% were 75 and over. No overall differences in 
safety or effectiveness were observed between these subjects and younger 
subjects, and other reported clinical experience has not identified differences in 
responses between the elderly and younger patients, but greater sensitivity of 
some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore can 
be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported in 
patients taking NINLARO. Manifestations of overdosage include adverse reactions 
reported at the recommended dosage. Serious adverse reactions reported with 
overdosage include severe nausea, vomiting, diarrhea, aspiration pneumonia, 

multiple organ failure and death. In the event of an overdosage, monitor for adverse 
reactions and provide appropriate supportive care. NINLARO is not dialyzable.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed.
•  Advise patients to take NINLARO once a week on the same day and at 

approximately the same time for the first three weeks of a four week cycle. The 
importance of carefully following all dosage instructions should be discussed with 
patients starting treatment. Advise patients to take the recommended dosage as 
directed, because overdosage has led to deaths [see Overdosage (10)].

•  Advise patients to take NINLARO at least one hour before or at least two hours 
after food.

•  Advise patients that NINLARO and dexamethasone should not be taken at the 
same time, because dexamethasone should be taken with food and NINLARO 
should not be taken with food.

•  Advise patients to swallow the capsule whole with water. The capsule should 
not be crushed, chewed or opened.

•  Advise patients that direct contact with the capsule contents should be 
avoided. In case of capsule breakage, avoid direct contact of capsule contents 
with the skin or eyes. If contact occurs with the skin, wash thoroughly with 
soap and water. If contact occurs with the eyes, flush thoroughly with water.

•  If a patient misses a dose, advise them to take the missed dose as long as the 
next scheduled dose is ≥72 hours away. Advise patients not to take a missed 
dose if it is within 72 hours of their next scheduled dose.

•  If a patient vomits after taking a dose, advise them not to repeat the dose but 
resume dosing at the time of the next scheduled dose.

•  Advise patients to store capsules in original packaging, and not to remove the 
capsule from the packaging until just prior to taking NINLARO.

[see Dosage and Administration (2.1)]
Thrombocytopenia: Advise patients that they may experience low platelet counts 
(thrombocytopenia). Signs of thrombocytopenia may include bleeding and easy 
bruising. [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers if 
these adverse reactions persist. [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs. [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers 
immediately if they experience new or worsening rash [see Warnings and 
Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they 
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers if 
they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, herpes zoster, 
cataracts, dry eyes, blurred vision, conjunctivitis and thrombotic thrombocytopenic 
purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. Advise 
females of reproductive potential to use effective contraception during treatment 
with NINLARO and for 90 days following the last dose. Advise women using 
hormonal contraceptives to also use a barrier method of contraception [see Use 
in Specific Populations (8.1)]. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days following the last dose [see Use in Specific Populations (8.1)].
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the last dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before starting 
any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
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As chimeric antigen receptor therapies reach the 5-year milestone in clinical practice, OncologyLive® 
spoke with experts in the field, including several prominent investigators who led the way in shaping  
these novel therapies, to gauge their opinions about the impact these agents have had so far and the 
prospect for the future.
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CAR Therapies Herald  
a New Era

DURING THE PAST 5 YEARS, the oncology community has learned about the nuts and 
bolts of chimeric antigen receptor (CAR) T-cell therapies, such as the mechanisms of action, 
the process of apheresis, and the unique toxicities. Now that the CAR era is well under way, 
it’s time for these innovative therapies to move to the next level.

Our cover story in this issue of OncologyLive® provides the insights of several leading 
experts in the CAR landscape about what the current roster of agents has to offer patients 
and what steps must be taken to broaden their use in clinical practice. The priorities include 
improving strategies for handling toxicities, expanding indications for CAR therapies from 
hematologic malignancies to solid tumors, and streamlining the manufacturing process. Of 
course, the cost of these therapies and the potential reimbursement challenges loom over 
all these issues.

For practicing oncologists, one of the most pressing questions is whether these therapies 
can be delivered to patients outside of the more specialized centers where they are offered 
now. In the United States, there are approximately 150 medical centers, mostly academic 
institutions in urban areas, that are certified to offer at least 1 CAR T-cell therapy.1 

We are not at the point where CAR therapies can be administered in an outpatient or 
community-based setting. However, this is something that the oncology community will 
have to figure out. We are on the cusp of a new era in oncology where cellular therapeutics—
not just CARs but other types of cell and gene therapies—will be increasingly available. For 
patients to truly gain access to these therapeutic advances, the delivery system will have 
to be improved.

The FDA’s Regenerative Medicine Advanced Therapy (RMAT) designation provides a 
window into the types of therapies that are in development for oncology indications. The 
RMAT designation is intended to expedite the approval pathway for innovative therapies, 
and some analysts believe that the oncology agents accepted into the program serve as a 
barometer of the direction the cellular therapy field is taking.2 The varied mechanisms of 
these investigational agents are evident in the table that accompanies our cover story.

At this point, the focus is on surmounting the challenges of broadening access to CAR 
therapies. Much has been written about the barriers that stand in the way of these goals. 
Joseph Mikhael, MD, MEd, and colleagues recently provided a particularly cogent analysis 
of the barriers and potential solutions in JCO Oncology Practice.3 

For example, the authors noted the crucial need to improve the “vein-to-vein” time for 
CAR therapies, defined as the time between T-cell collection and CAR infusion. The typical 
window is 3 to 5 weeks, which may result in a need for bridging therapy. Potential solutions 
involve manufacturing changes, the development of allogeneic “off-the-shelf” CARs, and 
improvements in managing cytokine release syndrome and neurotoxicities so that CARs 
may be administered in outpatient settings.3

In summary, the cellular therapy era serves up a complex stew of issues. Our editorial 
team at OncologyLive® and OncLive.com will continue to look for opportunities to explore 
these as these new modalities unfold OncologyLive® and OncLive.com.

As always, thank you for reading.
Mike Hennessy Jr
President and CEO

MJH Life Sciences®
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“How does one define meaningful clinical  
benefit and determine the objective metrics 

used to critically evaluate if one approach 
achieves superior outcomes?”
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Defining Clinical Benefit in  
Oncology Trials Is Not as  
Simple as Some May Believe
by MAURIE MARKMAN, MD
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A CORE COMPONENT OF any type of therapeutic 
research is to enhance clinical benefit. In appropri-
ately designed, comparative, randomized studies 
another goal is to determine the superiority or 

potential equivalence of one therapeutic strategy vs another. 
Retrospective or prospective analyses of so-called real-world 
data often attempt to examine the relative clinical benefits 
of different management approaches in a carefully defined 
disease setting.

The focus of this commentary is to examine the following 
question: How does one define meaningful clinical benefit and 
determine the objective metrics used to critically evaluate if 
one approach achieves superior outcomes?

Interest in this general topic has been heightened by the 
recent announcement that after 18 months of follow-up, a 
monoclonal antibody treatment for early-stage Alzheimer 
disease “reduced cognitive decline by 27% compared [with] 
placebo.”1 The questions that must be asked in this instance 
are: What is the clinical relevance of a 27% decline in cognitive 
function? How was this objectively evaluated? 

Some measures of clinical benefit are quite easy to define and 
measure. For example, results of a recent study examined the 
efficacy of 2 combination antibiotic regimens for the treatment 
of complicated urinary tract infection or acute pyelonephri-
tis.2 The primary measure of efficacy was clinical cure and 
microbiological eradication of infection. This is a well-accepted 
standard and objectively evaluable.2 In addition, independent 
of the established metrics, it is not difficult for even the nonex-
pert clinician or lay observer to appreciate that the measured 
outcome could be referred to as clinically meaningful.  

A second recently published, noncancer-related, peer- 
reviewed article provides an illustration of what might 

be labeled a surrogate measure of relevant clinical benefit. In 
this study, investigators examined the use of telmisartan, a 
receptor blocker of angiotensin, to improve walking ability of 
individuals with lower-extremity peripheral artery disease.3,4 
The metric employed in this trial was a 6-month change in 
6-minute walk distance comparing telmisartan alone, super-
vised exercise alone, and the drug with supervised exercise. 
Of note, prior research had validated a minimum difference of 
8 to 20 meters as being clinically important in the analysis of 
test results.3 

Nonexperts would consider the ability to walk a greater 
distance in a specific period to be a rational surrogate measure 
of improved function of the lower extremities. Therefore, 
observed differences in the results between methods used 
should serve as a reasonable surrogate for what would be 
considered a consequential clinical outcome.

In the sphere of oncology therapeutics, it is widely accepted 
that a fundamental goal in most settings is to achieve an 
improvement in overall survival. However, it is also recog-
nized that documenting such an outcome even in a randomized 
trial may be difficult, if not impossible. One of the key reasons 
for this difficulty is the influence of various therapeutic strat-
egies used after individuals leave the controlled setting 
of the study environment, which may substantially affect 
survival outcomes.5

Progression-free survival is employed as a primary thera-
peutic outcome in a larger proportion of therapeutic oncology 
studies because time to disease progression is more likely to 
be a more objective measure of the direct effects of a specific 
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treatment strategy in a randomized trial. Further, 
one can appropriately argue that measurably 
delaying progression, particularly the develop-
ment of symptomatic disease, is of meaningful 
clinical benefit and not simply a surrogate for 
overall survival.

However, achieving a prospectively defined 
objective end point that uses a surrogate measure 
for benefit in a phase 3 randomized trial does 
not necessarily indicate a cancer study has 
objectively demonstrated an important clinical 
effect. For example, consider a recent report of a 
randomized phase 3 study that examined intra-
operative imaging of folate receptor α–positive 
ovarian cancer.6 Investigators assessed whether 
this method could “detect macroscopic lesions 
not detected by palpation and normal white light” 
among patients with “suspected ovarian cancer 
scheduled for cytoreductive surgery.”6

The primary efficacy end point was the abil-
ity to identify “additional cancer on tissue not 
planned for resection and not detected by white 
light assessment and palpation exceeding the 
prespecified threshold of 10%.” Additional cancer 
lesions were identified in 33% of patients (n = 
105) and in 39.7% of patients who underwent 
interval debulking surgery (95% CI, 27.0%-53.4%; 

P < .001). Investigators concluded that this 
imaging strategy “may offer an important real-
time adjunct to current surgical approaches for 
ovarian cancer.”

There is no intent in this discussion to chal-
lenge the study’s design, conduct, or statistical 
interpretation of the documented results. Rather, 
the sole question being asked is whether the 
results should be interpreted to suggest the imag-
ing technique provides meaningful clinical 
benefit for patients or if it serves as a reason-
able surrogate for benefit. More evidence may be 
needed to show whether patients who have addi-
tional cancer resected as a result of this approach 
have superior survival, exhibit a longer time to 
initial disease progression, or enjoy a superior 
quality of life.

Alternatively, would it be more appropriate to 
suggest the study provides a reasonable hypoth-
esis that imaging, identification, and subsequent 
resection of additional macroscopic cancer within 
the peritoneal cavity at the time of primary 
surgical resection may be of meaningful thera-
peutic value? The demonstration of such benefit 
would require the conduct of a randomized trial 
specifically to determine whether the use of this 
imaging strategy improves an outcome of actual 

clinical benefit (ie, progression-free survival) 
compared with treatment without the addition of 
this diagnostic tool. ■
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received at least one prior therapy. 
  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 confirmatory trials. 
CALQUENCE is also indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL) or small lymphocytic lymphoma (SLL).
Select Safety Information
Serious adverse events, including fatal events, have occurred in patients with hematological malignancies treated with CALQUENCE, including serious 
and opportunistic infections, hemorrhage, cytopenias, second primary malignancies, and atrial fibrillation and flutter. The most common adverse 
reactions (≥20%) of any grade in patients with relapsed or refractory MCL were anemia, thrombocytopenia, headache, neutropenia, diarrhea, fatigue, 
myalgia, and bruising. The most common adverse reactions (≥30%) of any grade in patients with CLL were anemia, neutropenia, thrombocytopenia, 
headache, upper respiratory tract infection, and diarrhea.
Please see Brief Summary of Prescribing Information on adjacent pages.
You are encouraged to report negative side effects of prescription drugs to the FDA. Visit www.FDA.gov/medwatch or call 1-800-FDA-1088.

References: 1. Sharma S, Pepin X, Burri H, et al. New acalabrutinib formulation enables co-administration with proton pump inhibitors and dosing 
in patients unable to swallow capsules (ELEVATE-PLUS). Blood. 2021;138(Suppl 1):4365. doi.org/10.1181/blood-2021-146610 2. CALQUENCE® 
(acalabrutinib) tablets [prescribing information]. Wilmington, DE: AstraZeneca Pharmaceuticals LP; 2022.

H2RAs=H2-receptor antagonists; PPIs=proton pump inhibitors.

CALQUENCE TABLETS:
NEW FORMULATION, SAME CONFIDENCE*

*Same efficacy and safety can be expected, based on bioequivalence studies.1

A new tablet formulation that can be taken 
concomitantly with any acid reducing agent, 
including PPIs, antacids, and H2RAs2

CALQUENCE is a registered trademark of the AstraZeneca group of companies. 
©2022 AstraZeneca. All rights reserved. US-63608 8/22
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CALQUENCE® (acalabrutinib) tablets, for oral use 
Initial U.S. Approval: 2017
Brief Summary of Prescribing Information.  
For full Prescribing Information consult official package insert.   

INDICATIONS AND USAGE 
Chronic Lymphocytic Leukemia or Small Lymphocytic Lymphoma
CALQUENCE is indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL) or small  
lymphocytic lymphoma (SLL).

DOSAGE AND ADMINISTRATION 
Recommended Dosage
CALQUENCE as Monotherapy
For patients with CLL, or SLL, the recommended dosage of CALQUENCE is 100 mg taken orally approximately every 
12 hours until disease progression or unacceptable toxicity.
CALQUENCE in Combination with Obinutuzumab
For patients with previously untreated CLL or SLL, the recommended dosage of CALQUENCE is 100 mg taken orally 
approximately every 12 hours until disease progression or unacceptable toxicity. Start CALQUENCE at Cycle 1 (each 
cycle is 28 days). Start obinutuzumab at Cycle 2 for a total of 6 cycles and refer to the obinutuzumab prescribing 
information for recommended dosing. Administer CALQUENCE prior to obinutuzumab when given on the same day.
Advise patients to swallow tablet whole with water. Advise patients not to chew, crush, dissolve, or cut the tablets. 
CALQUENCE may be taken with or without food. If a dose of CALQUENCE is missed by more than 3 hours, it should 
be skipped and the next dose should be taken at its regularly scheduled time. Extra tablets of CALQUENCE should  
not be taken to make up for a missed dose. 
Recommended Dosage for Drug Interactions
Dosage Modifications for Use with CYP3A Inhibitors or Inducers 
These are described in Table 1 [see Drug Interactions (7) in the full Prescribing Information]. 
Table 1:  Recommended Dosage Modifications for Use with CYP3A Inhibitors or Inducers

CYP3A Co-administered Drug Recommended CALQUENCE use

Inhibition
Strong CYP3A inhibitor

Avoid co-administration.
If these inhibitors will be used short-term (such as anti-infectives for up  
to seven days), interrupt CALQUENCE. 
After discontinuation of strong CYP3A inhibitor for at least 24 hours, 
resume previous dosage of CALQUENCE.

Moderate CYP3A 
inhibitor

Reduce the CALQUENCE 100 mg every 12 hours dosage to 100 mg  
once daily.

Induction Strong CYP3A inducer
Avoid co-administration.
If co-administration is unavoidable, increase CALQUENCE dosage to  
200 mg approximately every 12 hours.

Dosage Modifications for Adverse Reactions
Recommended dosage modifications of CALQUENCE for Grade 3 or greater adverse reactions are provided in Table 2. 
Table 2:  Recommended Dosage Modifications for Adverse Reactions

Event Adverse  
Reaction Occurrence

Dosage Modification
(Starting dose = 100 mg approximately every 12 hours)

Grade 3 or greater non-
hematologic toxicities, 
Grade 3  
thrombocytopenia  
with bleeding, 
Grade 4  
thrombocytopenia
or
Grade 4  
neutropenia lasting 
longer than 7 days 

First and  
Second 

Interrupt CALQUENCE. 
Once toxicity has resolved to Grade 1 or baseline level, 
CALQUENCE may be resumed at 100 mg approximately  
every 12 hours.

Third

Interrupt CALQUENCE. 
Once toxicity has resolved to Grade 1 or baseline level, 
CALQUENCE may be resumed at a reduced frequency of  
100 mg once daily.

Fourth Discontinue CALQUENCE.

Adverse reactions graded by the National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE).

Refer to the obinutuzumab prescribing information for management of obinutuzumab toxicities.

CONTRAINDICATIONS 
None.
WARNINGS AND PRECAUTIONS 
Serious and Opportunistic Infections
Fatal and serious infections, including opportunistic infections, have occurred in patients with hematologic  
malignancies treated with CALQUENCE.
Serious or Grade 3 or higher infections (bacterial, viral, or fungal) occurred in 19% of 1029 patients exposed to 
CALQUENCE in clinical trials, most often due to respiratory tract infections (11% of all patients, including pneumonia 
in 6%) [see Adverse Reactions (6.1) in the full Prescribing Information]. These infections predominantly occurred in  
the absence of Grade 3 or 4 neutropenia, with neutropenic infection reported in 1.9% of all patients. Opportunistic 
infections in recipients of CALQUENCE have included, but are not limited to, hepatitis B virus reactivation, fungal  
pneumonia, Pneumocystis jirovecii pneumonia, Epstein-Barr virus reactivation, cytomegalovirus, and progressive 
multifocal leukoencephalopathy (PML). Consider prophylaxis in patients who are at increased risk for opportunistic 
infections. Monitor patients for signs and symptoms of infection and treat promptly.
Hemorrhage 
Fatal and serious hemorrhagic events have occurred in patients with hematologic malignancies treated with CALQUENCE. 
Major hemorrhage (serious or Grade 3 or higher bleeding or any central nervous system bleeding) occurred in 3.0% of 
patients, with fatal hemorrhage occurring in 0.1% of 1029 patients exposed to CALQUENCE in clinical trials. Bleeding 
events of any grade, excluding bruising and petechiae, occurred in 22% of patients [see Adverse Reactions (6.1) in the 
full Prescribing Information].
Use of antithrombotic agents concomitantly with CALQUENCE may further increase the risk of hemorrhage. In  
clinical trials, major hemorrhage occurred in 2.7% of patients taking CALQUENCE without antithrombotic agents and 
3.6% of patients taking CALQUENCE with antithrombotic agents. Consider the risks and benefits of antithrombotic 
agents when co-administered with CALQUENCE. Monitor patients for signs of bleeding.
Consider the benefit-risk of withholding CALQUENCE for 3 to 7 days pre- and post-surgery depending upon the  
type of surgery and the risk of bleeding.
Cytopenias 
Grade 3 or 4 cytopenias, including neutropenia (23%), anemia (8%), thrombocytopenia (7%), and lymphopenia 
(7%), developed in patients with hematologic malignancies treated with CALQUENCE. Grade 4 neutropenia  
developed in 12% of patients [see Adverse Reactions (6.1) in the full Prescribing Information]. Monitor complete  
blood counts regularly during treatment. Interrupt treatment, reduce the dose, or discontinue treatment as  
warranted [see Dosage and Administration (2.3) in the full Prescribing Information].
Second Primary Malignancies 
Second primary malignancies, including skin cancers and other solid tumors, occurred in 12% of 1029 patients  
exposed to CALQUENCE in clinical trials [see Adverse Reactions (6.1) in the full Prescribing Information]. The most 
frequent second primary malignancy was skin cancer, reported in 6% of patients. Monitor patients for skin cancers  
and advise protection from sun exposure.
Atrial Fibrillation and Flutter
Grade 3 atrial fibrillation or flutter occurred in 1.1% of 1029 patients treated with CALQUENCE, with all grades of  
atrial fibrillation or flutter reported in 4.1% of all patients [see Adverse Reactions (6.1) in the full Prescribing  
Information]. The risk may be increased in patients with cardiac risk factors, hypertension, previous arrhythmias, and 
acute infection. Monitor for symptoms of arrhythmia (e.g., palpitations, dizziness, syncope, dyspnea) and manage 
as appropriate.

ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed in greater detail in other sections of the labeling:
•  Serious and Opportunistic Infections [see Warnings and Precautions (5.1) in the full Prescribing Information]
•  Hemorrhage [see Warnings and Precautions (5.2) in the full Prescribing Information]
•  Cytopenias [see Warnings and Precautions (5.3) in the full Prescribing Information]
•  Second Primary Malignancies [see Warnings and Precautions (5.4) in the full Prescribing Information] 
•  Atrial Fibrillation and Flutter [see Warnings and Precautions (5.5) in the full Prescribing Information]

Clinical Trials Experience 
As clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The data in the Warnings and Precautions reflect exposure to CALQUENCE 100 mg approximately every 12 hours in 
1029 patients with hematologic malignancies. Treatment includes CALQUENCE monotherapy in 820 patients in 6 trials, 
and CALQUENCE with obinutuzumab in 209 patients in 2 trials. Among these recipients of CALQUENCE, 88% were 
exposed for at least 6 months and 79% were exposed for at least one year. In this pooled safety population, adverse 
reactions in ≥ 30% of 1029 patients were anemia, neutropenia, upper respiratory tract infection, thrombocytopenia, 
headache, diarrhea, and musculoskeletal pain.
Chronic Lymphocytic Leukemia
The safety data described below reflect exposure to CALQUENCE (100 mg approximately every 12 hours, with or 
without obinutuzumab) in 511 patients with CLL from two randomized controlled clinical trials [see  Clinical Studies 
(14.2) in the full Prescribing Information].
The most common adverse reactions (≥ 30%) of any grade in patients with CLL were anemia, neutropenia,  
thrombocytopenia, headache, upper respiratory tract infection, and diarrhea.
ELEVATE-TN
The safety of CALQUENCE plus obinutuzumab (CALQUENCE+G), CALQUENCE monotherapy, and obinutuzumab plus 
chlorambucil (GClb) was evaluated in a randomized, multicenter, open-label, actively controlled trial in 526 patients 
with previously untreated CLL [see Clinical Studies (14.2) in the full Prescribing Information].
Patients randomized to the CALQUENCE+G arm were treated with CALQUENCE and obinutuzumab in combination 
for six cycles, then with CALQUENCE as monotherapy until disease progression or unacceptable toxicity. Patients 
initiated obinutuzumab on Day 1 of Cycle 2, continuing for a total of 6 cycles. Patient randomized to CALQUENCE 
monotherapy received CALQUENCE approximately every 12 hours until disease progression or unacceptable toxicity. 
The trial required age ≥ 65 years of age or 18 to < 65 years of age with a total Cumulative Illness Rating Scale (CIRS) 
> 6 or creatinine clearance of 30 to 69 mL/min, hepatic transaminases ≤ 3 times ULN and total bilirubin ≤1.5 times 
ULN, and allowed patients to receive antithrombotic agents other than warfarin or equivalent vitamin K antagonists.
During randomized treatment, the median duration of exposure to CALQUENCE in the CALQUENCE+G and CALQUENCE 
monotherapy arms was 27.7 months (range 0.3 to 40 months), with 95% and 92% and 89% and 86% of patients with 
at least 6 months and 12 months of exposure, respectively. In the obinutuzumab and chlorambucil arm, the median 
number of cycles was 6 with 84% of patients receiving at least 6 cycles of obinutuzumab, 70% of patients received at 
least 6 cycles of chlorambucil. Eighty-five percent of patients in the CALQUENCE+G arm received at least 6 cycles of 
obinutuzumab.
In the CALQUENCE+G and CALQUENCE monotherapy arms, fatal adverse reactions that occurred in the absence of 
disease progression and with onset within 30 days of the last study treatment were reported in 2% for each treatment 
arm, most often from infection. Serious adverse reactions were reported in 39% of patients in the CALQUENCE+G arm 
and 32% in the CALQUENCE monotherapy arm, most often due to events of pneumonia (2.8% to 7%).
In the CALQUENCE+G arm, adverse reactions led to treatment discontinuation in 11% of patients and a dose reduction 
of CALQUENCE in 7% of patients. In the CALQUENCE monotherapy arm, adverse reactions led to discontinuation in 
10% and dose reduction in 4% of patients.
Tables 5 and 6 present adverse reactions and laboratory abnormalities identified in the ELEVATE-TN trial.
Table 5: Common Adverse Reactions (≥ 15% Any Grade) with CALQUENCE in Patients with CLL (ELEVATE-TN)

Body System 
Adverse Reaction*

CALQUENCE
plus  

Obinutuzumab
N=178

CALQUENCE
Monotherapy  

N=179

Obinutuzumab plus  
Chlorambucil

N=169

All 
Grades

(%)

Grade 
≥ 3
(%)

All 
Grades

(%)

Grade 
≥ 3
(%)

All 
Grades

(%)

Grade 
≥ 3
(%)

Infections
Infection† 69 22‡ 65 14‡ 46 13‡

Upper respiratory tract infection§ 39 2.8 35 0 17 1.2

Lower respiratory tract infectiona 24 8 18 4.5 7 1.8

Urinary tract infection 15 1.7 15 2.8 5 0.6
Blood and lymphatic system disordersb

Neutropeniac 53 37 23 13 78 50

Anemiad 52 12 53 10 54 14

Thrombocytopeniae 51 12 32 3.4 61 16
Lymphocytosisf 12 11 16 15 0.6 0.6

Nervous system disorders
Headache 40 1.1 39 1.1 12 0
Dizziness 20 0 12 0 7 0
Gastrointestinal disorders
Diarrhea 39 4.5 35 0.6 21 1.8
Nausea 20 0 22 0 31 0
Musculoskeletal and connective tissue disorders

Musculoskeletal paing 37 2.2 32 1.1 16 2.4

Arthralgia 22 1.1 16 0.6 4.7 1.2
General disorders and administration site conditions

Fatigueh 34 2.2 23 1.1 24 1.2

Skin and subcutaneous tissue disorders

Bruisingi 31 0 21 0 5 0

Rashj 26 2.2 25 0.6 9 0.6

Vascular disorders

Hemorrhagek 20 1.7 20 1.7 6 0

* Per NCI CTCAE version 4.03
† Includes any adverse reactions involving infection or febrile neutropenia
‡ Includes 3 fatal cases in the CALQUENCE plus obinutuzumab arm, 3 fatal cases in the CALQUENCE monotherapy arm and 1 fatal case 

in the obinutuzumab plus chlorambucil arm
§ Includes upper respiratory tract infection, nasopharyngitis and sinusitis
a Includes pneumonia, lower respiratory tract infection, bronchitis, bronchiolitis, tracheitis, and lung infection
b Derived from adverse reaction and laboratory data
c Includes neutropenia, neutrophil count decreased, and related laboratory data
d Includes anemia, red blood cell count decreased, and related laboratory data
e Includes thrombocytopenia, platelet count decreased, and related laboratory data
f Includes lymphocytosis, lymphocyte count increased, and related laboratory data
g Includes back pain, bone pain, musculoskeletal chest pain, musculoskeletal pain, musculoskeletal discomfort, myalgia, neck pain, pain 

in extremity and spinal pain
h Includes asthenia, fatigue, and lethargy
i Includes bruise, contusion, and ecchymosis
j Includes rash, dermatitis, and other related terms
k Includes hemorrhage, hematoma, hemoptysis, hematuria, menorrhagia, hemarthrosis, and epistaxis
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Other clinically relevant adverse reactions (all grades incidence < 15%) in recipients of CALQUENCE (CALQUENCE in 
combination with obinutuzumab and monotherapy) included:
•  Neoplasms: second primary malignancy (10%), non-melanoma skin cancer (5%)
•  Cardiac disorders: atrial fibrillation or flutter (3.6%), hypertension (5%)
•  Infection: herpesvirus infection (6%)

Table 6: Select Non-Hematologic Laboratory Abnormalities (≥ 15% Any Grade), New or Worsening from Baseline 
in Patients Receiving CALQUENCE (ELEVATE-TN) 

Laboratory  
Abnormality*, a

CALQUENCE plus  
Obinutuzumab

N=178

CALQUENCE  
Monotherapy

N=179

Obinutuzumab plus  
Chlorambucil

N=169
All 

Grades 
(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Uric acid increase 29 29 22 22 37 37
ALT increase 30 7 20 1.1 36 6
AST increase 38 5 17 0.6 60 8

Bilirubin increase 13 0.6 15 0.6 11 0.6
*Per NCI CTCAE version 4.03
a Excludes electrolytes

Increases in creatinine to 1.5 to 3 times ULN occurred in 3.9% and 2.8% of patients in the CALQUENCE combination  
arm and monotherapy arm, respectively.
ASCEND
The safety of CALQUENCE in patients with relapsed or refractory CLL was evaluated in a randomized, open-label study 
(ASCEND) [see Clinical  Studies (14.2) in the full Prescribing Information]. The trial enrolled patients with relapsed or 
refractory CLL after at least one prior therapy and required hepatic transaminases ≤ 2 times ULN, total bilirubin ≤ 1.5 
times ULN, and an estimated creatinine clearance ≥ 30 mL/min. The trial excluded patients having an absolute neutrophil 
count < 500/μL, platelet count < 30,000/μL, prothrombin time or activated partial thromboplastin time > 2 times ULN, 
significant cardiovascular disease, or a requirement for strong CYP3A inhibitors or inducers. Patients were allowed to  
receive antithrombotic agents other than warfarin or equivalent vitamin K antagonist.
In ASCEND, 154 patients received CALQUENCE (100 mg approximately every 12 hours until disease progression or 
unacceptable toxicity), 118 received idelalisib (150 mg approximately every 12 hours until disease progression or 
unacceptable toxicity) with up to 8 infusions of a rituximab product, and 35 received up to 6 cycles of bendamustine 
and a rituximab product. The median age overall was 68 years (range: 32-90); 67% were male; 92% were white; and 
88% had an ECOG performance status of 0 or 1.
In the CALQUENCE arm, serious adverse reactions occurred in 29% of patients. Serious adverse reactions in  
> 5% of patients who received CALQUENCE included lower respiratory tract infection (6%). Fatal adverse reactions 
within 30 days of the last dose of CALQUENCE occurred in 2.6% of patients, including from second primary  
malignancies and infection.
In recipients of CALQUENCE, permanent discontinuation due to an adverse reaction occurred in 10% of patients, most 
frequently due to second primary malignancies followed by infection. Adverse reactions led to dosage interruptions 
of CALQUENCE in 34% of patients, most often due to respiratory tract infections followed by neutropenia, and dose 
reduction in 3.9% of patients.
Selected adverse reactions are described in Table 7 and non-hematologic laboratory abnormalities are described in  
Table 8. These tables reflect exposure to CALQUENCE with median duration of 15.7 months with 94% of patients 
on treatment for greater than 6 months and 86% of patients on treatment for greater than 12 months. The median  
duration of exposure to idelalisib was 11.5 months with 72% of patients on treatment for greater than 6 months and 
48% of patients on treatment for greater than 12 months. Eighty-three percent of patients completed 6 cycles of  
bendamustine and rituximab product.
Table 7: Common Adverse Reactions (≥ 15% Any Grade) with CALQUENCE in Patients with CLL (ASCEND)

Body System
Adverse Reaction*

CALQUENCE
N=154

Idelalisib 
plus Rituximab Product 

N=118

Bendamustine plus 
Rituximab Product

N=35
All 

Grades 
(%)

Grade  
≥ 3  
(%)

All 
Grades 

(%)

Grade  
≥ 3  
(%)

All 
Grades 

(%)

Grade  
≥ 3  
(%)

Infections 
Infection† 56 15‡ 65 28‡ 49 11

Upper respiratory tract infection§ 29 1.9 26 3.4 17 2.9

Lower respiratory tract infectiona 23 6 26 15 14 6

Blood and lymphatic system disordersb

Neutropeniac 48 23 79 53 80 40

Anemiad 47 15 45 8 57 17

Thrombocytopeniae 33 6 41 13 54 6

Lymphocytosisf 26 19 23 18 2.9 2.9

Nervous system disorders
Headache 22 0.6 6 0 0 0
Gastrointestinal disorders
Diarrheag 18 1.3 49 25 14 0
Vascular disorders

Hemorrhageh 16 1.3 5 1.7 6 2.9

General disorders 

Fatiguei 15 1.9 13 0.8 31 6

Musculoskeletal and connective tissue disorders

Musculoskeletal painj 15 1.3 15 1.7 2.9 0
* Per NCI CTCAE version 4.03
† Includes any adverse reactions involving infection or febrile neutropenia
‡ Includes 1 fatal case in the CALQUENCE monotherapy arm and 1 fatal case in the Idelalisib plus Rituximab arm
§ Includes upper respiratory tract infection, rhinitis and nasopharyngitis
a Includes pneumonia, lower respiratory tract infection, bronchitis, bronchiolitis, tracheitis, and lung infection
b Derived from adverse reaction and laboratory data
c Includes neutropenia, neutrophil count decreased, and related laboratory data
d Includes anemia, red blood cell decreased, and related laboratory data
e Includes thrombocytopenia, platelet count decreased, and related laboratory data
f Includes lymphocytosis, lymphocyte count increased and related laboratory data
g Includes colitis, diarrhea, and enterocolitis
h Includes hemorrhage, hematoma, hemoptysis, hematuria, menorrhagia, hemarthrosis, and epistaxis
i  Includes asthenia, fatigue, and lethargy
j Includes back pain, musculoskeletal chest pain, musculoskeletal pain, musculoskeletal discomfort, pain in extremity, myalgia, spinal 

pain and bone pain

Other clinically relevant adverse reactions (all grades incidence < 15%) in recipients of CALQUENCE included:
•  Skin and subcutaneous disorders: bruising (10%), rash (9%)
•  Neoplasms: second primary malignancy (12%), non-melanoma skin cancer (6%)
•  Musculoskeletal and connective tissue disorders: arthralgia (8%)
•  Cardiac disorders: atrial fibrillation or flutter (5%), hypertension (3.2%)
•  Infection: herpesvirus infection (4.5%)

Table 8: Select Non-Hematologic Laboratory Abnormalities  (≥ 10% Any Grade), New or Worsening from Baseline 
in Patients Receiving CALQUENCE  (ASCEND)

Laboratory
Abnormality a

CALQUENCE 
N=154

Idelalisib plus  
Rituximab Product

N=118

Bendamustine plus  
Rituximab Product

N=35
All 

Grades 
(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Uric acid increase 15 15 11 11 23 23
ALT increase 15 1.9 59 23 26 2.9
AST increase 13 0.6 48 13 31 2.9
Bilirubin increase 13 1.3 16 1.7 26 11

Per NCI CTCAE version 5
a Excludes electrolytes

Increases in creatinine to 1.5 to 3 times ULN occurred in 1.3% of patients who received CALQUENCE.

USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary 
Based on findings in animals, CALQUENCE may cause fetal harm and dystocia 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 acalabrutinib to animals during organogenesis resulted in dystocia in rats and reduced fetal growth in 
rabbits at maternal exposures (AUC) 2 times exposures in patients at the recommended dose of 100 mg approximately 
every 12 hours (see Data). 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 a combined fertility and embryo-fetal development study in female rats, acalabrutinib was administered  
orally at doses up to 200 mg/kg/day starting 14 days prior to mating through gestational day [GD] 17. No effects on 
embryo-fetal development and survival were observed. The AUC at 200 mg/kg/day in pregnant rats was approximately 
9 times the AUC in patients at the recommended dose of 100 mg approximately every 12 hours. The presence of 
acalabrutinib and its active metabolite were confirmed in fetal rat plasma.
In an embryo-fetal development study in rabbits, pregnant animals were administered acalabrutinib orally at doses  
up to 200 mg/kg/day during the period of organogenesis (from GD 6-18). Administration of acalabrutinib at doses  
≥ 100 mg/kg/day produced maternal toxicity and 100 mg/kg/day resulted in decreased fetal body weights and delayed 
skeletal ossification. The AUC at 100 mg/kg/day in pregnant rabbits was approximately 2 times the AUC in patients at  
100 mg approximately every 12 hours.
In a pre- and postnatal development study in rats, acalabrutinib was administered orally to pregnant animals  
during organogenesis, parturition and lactation, at doses of 50, 100, and 150 mg/kg/day. Dystocia (prolonged  
or difficult labor) and mortality of offspring were observed at doses ≥ 100 mg/kg/day. The AUC at 100 mg/kg/day in  
pregnant rats was approximately 2 times the AUC in patients at 100 mg approximately every 12 hours. Underdeveloped 
renal papilla was also observed in F1 generation offspring at 150 mg/kg/day with an AUC approximately 5 times the 
AUC in patients at 100 mg approximately every 12 hours.
Lactation
Risk Summary
No data are available regarding the presence of acalabrutinib or its active metabolite in human milk, its effects on the 
breastfed child, or on milk production. Acalabrutinib and its active metabolite were present in the milk of lactating 
rats. Due to the potential for adverse reactions in a breastfed child from CALQUENCE, advise lactating women not to 
breastfeed while taking CALQUENCE and for 2 weeks after the last dose.
Females and Males of Reproductive Potential
CALQUENCE may cause embryo-fetal harm and dystocia when administered to pregnant women [see Use in  
Specific Populations (8.1) in the full Prescribing Information].
Pregnancy Testing
Pregnancy testing is recommended for females of reproductive potential prior to initiating CALQUENCE therapy.
Contraception 
Females
Advise female patients of reproductive potential to use effective contraception during treatment with CALQUENCE and for 
1 week following the last dose of CALQUENCE. If this drug is used during pregnancy, or if the patient becomes pregnant 
while taking this drug, the patient should be informed of the potential hazard to a fetus.
Pediatric Use 
The safety and efficacy of CALQUENCE in pediatric patients have not been established.
Geriatric Use 
Of the 929 patients with CLL or MCL in clinical trials of CALQUENCE, 68% were 65 years of age or older, and 24%  
were 75 years of age or older. Among patients 65 years of age or older, 59% had Grade 3 or higher adverse reactions  
and 39% had serious adverse reactions. Among patients younger than age 65, 45% had Grade 3 or higher adverse  
reactions and 25% had serious adverse reactions. No clinically relevant differences in efficacy were observed between 
patients ≥ 65 years and younger.
Hepatic Impairment
Avoid use of CALQUENCE in patients with severe hepatic impairment (Child-Pugh class C). No dosage adjustment 
of CALQUENCE is recommended in patients with mild (Child-Pugh class A) or moderate (Child-Pugh class B) hepatic 
impairment. The safety of CALQUENCE has not been evaluated in patients with moderate or severe hepatic impairment 
[see Clinical Pharmacology (12.3) in the full Prescribing Information].

Distributed by:
AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850

CALQUENCE is a registered trademark of the AstraZeneca group of companies. ©AstraZeneca 2022
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UP NEXT

Medical World News™ is a first-of-its-kind online program for  
health care professionals, by health care professionals. The site 

provides video editorial content on a variety of cutting-edge topics 
delivered through a livestream and on demand for all health care 

stakeholders, offering the latest news and information in an easily 
digestible, one-stop-shop format.

AFTER HOURS ™ 
Whiskey Creation Follows Biosimilar Road Map  
for Efficient, Cost-Friendly Process 
A new, innovative process for making whiskey in a laboratory was designed by Sarfaraz 
K. Niazi, PhD, and has 3 patents. Following the same principle set forth in oncology for 
the creation of biosimilar agents to reduce costs and expand access, Niazi’s process 
can be customized to replicate any whiskey and can alter conditions such as light expo-
sure. In this episode of After Hours™, he discusses the history of making liquor, how he 
creates “aged” whiskey in just 10 minutes followed by a 24-hour sitting period, and the 
role of marketing in whiskey sales.

 TO WATCH,  VISIT   bit. ly/3EFcb06.

MEDICAL WORLD NEWS BEHIND THE SCIENCE ® 
Autologous Stem Cells Demonstrate Long-Term Viability
Prolonging stem cell viability for patients with multiple myeloma has been an area of 
ongoing interest for investigators. In an episode of Medical World News Behind the  
Science®, Ronit Slotky, PhD, MSc, notes that because stem cells are collected  
approximately 2 weeks to 1 month before patients first receive them, cryogenic storage 
is typically not done. However, findings from recent study from John Theurer Cancer 
Center have shown that if cryogenic storage is done properly with conditions main-
tained, stem cells can be stored up to 20 years and are still viable. 

 TO WATCH,  VISIT   bit. ly/3rSDqwH.

MEDICAL WORLD NEWS DEEP DIVE ™

Role of Immunotherapeutic Options Expands  
in BRAF-Mutant Melanoma 
Data are beginning to suggest that immunotherapy for patients with BRAF-mutant 
metastatic melanoma is more beneficial than BRAF plus MEK inhibition in the first line. 
In this episode of Medical World News Deep Dive™, Michael A. Michael, MD, discuss-
es combining immunotherapy and targeted therapy for more successful treatments, 
next-generation sequencing tests that detect more class 2 and 3 BRAF mutations, 
and the COMBI-AD study (NCT01682083) that demonstrated the efficacy of adjuvant 
targeted therapy.

 TO WATCH,  VISIT   bit. ly/3CR7TBp.
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FDA Digest

Teclistamab Gets Go-ahead for Patients With RRMM

Teclistamab-cqyv (Tecvayli) was granted accelerated approval for the 
treatment of relapsed or refractory multiple myeloma (RRMM) in adult 
patients who have received at least 4 prior lines of therapy including a 
proteasome inhibitor, an immunomodulatory agent, and an anti-CD38 
monoclonal antibody. 

Data from the phase 1/2 MajesTEC-1 trial (NCT03145181; 
NCT04557098) supported the approval. Patients treated with teclistamab 
(n = 110) achieved an overall response rate of 61.8% (95% CI, 52.1%-
70.9%). The estimated duration of response rate with a median follow-up of 

7.4 months was 90.6% (95% CI, 80.3%-95.7%) at 6 months and 66.5% (95% 
CI, 38.8%-83.9%) at 9 months. 

Importantly, the agent is only available through the restricted Tecvayli Risk 
Evaluation and Mitigation Strategy program. Teclistamab has a box warning for 
cytokine release syndrome, which occurred in 72% of patients, and neurologic 
toxicity including immune effector cell–associated neurotoxicity syndrome (ICANS). 
Neurologic toxicity occurred in 57% of patients and ICANS occurred in 6%.

 TO READ MORE,  V ISIT   bit. ly/3sxwyVT.

Durvalumab Plus Tremelimumab Receives Indication for Unresectable HCC

Durvalumab (Imfinzi) in combination with tremelimumab (Imjudo) was 
approved by the FDA for the treatment of adult patients with unresectable 
hepatocellular carcinoma (HCC). Data from the phase 3 HIMALAYA trial 
(NCT03298451) supported the decision. 

Compared with sorafenib (Nexavar), durvalumab plus tremelimumab led 
to a 22% reduction in the risk of death (HR, 0.78; 95% CI, 0.66-0.92;  
P = .0035). Data from the New England Journal of Medicine showed that 
patients had a median overall survival (OS) of 16.43 months (95% CI, 
14.16-19.58) in the doublet arm (n = 393), 16.56 months (95% CI, 
14.06-19.12) in the durvalumab arm (n = 389), and 13.77 months in the 

sorafenib arm (n = 389). and sorafenib arm (n = 389). The 3-year OS rates 
were 30.7%, 24.7%, and 20.2%, respectively. Progression-free survival was 
not significantly different between the arms. 

Durvalumab plus tremelimumab elicited an overall response rate of 
20.1% (95% CI, 16.3%-24.4%) vs 5.1% (95% CI, 3.2%-7.8%) with sorafenib. 
Grade 3 or 4 treatment-emergent adverse events occurred in 50.5% of 
patients who received the doublet, 37.1% who received durvalumab alone, 
and 52.4% who received sorafenib.

 TO READ MORE,  V ISIT   bit. ly/3FdaJ5z.

Quizartinib Receives Priority Review for Newly Diagnosed FLT3-ITD–Positive AML

A new drug application (NDA) was granted priority review for quizartinib 
in combination with standard cytarabine and anthracycline induction 
and standard cytarabine consolidation chemotherapy and as continu-
ation monotherapy following consolidation, for the treatment of adult 
patients with newly diagnosed FLT3-ITD–positive acute myeloid leukemia 
(AML). Under the Prescription Drug User Fee Act, the regulatory agency is 
expected to make a decision on the application by April 24, 2023. 

The NDA is supported by data from the phase 3 QuANTUM-First trial 
(NCT02668653) in which patients in the quizartinib arm (n = 268) achieved 

a median overall survival of 31.9 months (95% CI, 21.0-not estimable) 
compared with 15.1 months (95% CI, 13.2-26.2) in the placebo arm 
(n = 271). Data from the primary event-free survival analysis did not show a 
statistically significant difference between the study arms. 

Treatment-emergent adverse effects (TEAEs) associated with fatal 
outcomes were 11.3% in the quizartinib arm vs 9.7% in the placebo arm. 
The TEAEs were mainly caused by infection.

 TO READ MORE,  V ISIT   bit. ly/3gHcVbg.

Sacituzumab Govitecan Is Granted Priority Review for Patients With Pretreated HR+/HER2– MBC

The FDA granted priority review to a supplemental biologics license 
application (sBLA) for sacituzumab govitecan-hziy (Trodelvy) for the treat-
ment of adult patients with unresectable locally advanced or metastatic 
hormone receptor–positive, HER2-negative breast cancer. These patients 
must have received endocrine-based therapy and at least 2 additional 
systemic therapies in the metastatic setting. 

The FDA is expected to make a decision on the sBLA in February 
2023. The application is supported by data from the phase 3 
TROPiCS-02 trial (NCT03901339). Patients receiving sacituzumab 
govitecan (n = 272) achieved a median progression-free survival of 

5.5 months vs 4.0 months for those receiving physician’s choice chemo-
therapy (n = 271; HR, 0.66; 95% CI, 0.53-0.83; P = .0003). The median 
overall survival was 14.4 months vs 11.2 months, respectively (HR, 
0.789; 95% CI, 0.646-0.964; P = .02). The objective response rate was 
21% vs 14% and median duration of response was 8.1 months vs 5.6 
months, respectively.

Safety data were consistent with previously reported findings for 
sacituzumab govitecan.

 TO READ MORE,  V ISIT   bit. ly/3W8ovMD.
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FUTIBATINIB  (LY TGOBI )

Futibatinib Approval Expands Options for Patients  
With FGFR2+ Cholangiocarcinoma

by MEGAN HOLLASCH

THE ACCELERATED APPROVAL OF the FGFR inhibitor futibatinib 
(Lytgobi) on September 30, 2022, has expanded options for previously treated adult 
patients with unresectable, locally advanced, or metastatic intrahepatic cholangio-
carcinoma (iCCA) and FGFR2 fusions or rearrangements.1 

“[Futibatinib] is the third FGFR inhibitor to be approved for patients with chol-
angiocarcinoma who harbor an FGFR2 fusion or rearrangement,” Lipika Goyal, 
MD, MPhil, said. “It’s different than the prior 2 approvals, which are infigratinib 
[Truseltiq] and pemigatinib [Pemazyre], [ in that] it’s a covalently binding inhibitor 
and it’s irreversibly binding.”

Data from the phase 1/2 single-arm open-label FOENIX-CCA2 trial 
(NCT02052778) supported the approval. Futibatinib elicited an overall 
response rate of 42% in 103 patients with a median time to response was 
2.6 months and a median duration of response (DOR) was 9.5 months. 
The disease control rate was 83%. Patients achieved an overall survival of 
20 months and progression-free survival was approximately 9 months.1 

In an interview with OncologyLive®, Goyal, an assistant professor of 
medicine at Massachusetts General Hospital in Boston, highlighted the 
significance of futibatinib’s approval. 

Q
How does this agent help fill an unmet need  
in this patient population?

FGFR2 fusions are seen in approximately 10% to 15% of patients with iCCA [and] 
we’re always looking for new drugs to be available for our patients with cholangio-
carcinoma. There are some drugs that we use in a biomarker agnostic way such as 
chemotherapy and/or immunotherapy. When patients have this specific actionable 
target in their tumor—FGFR2 fusions or rearrangements—we want to be able to [use] 
a precision medicine approach [with] a molecule that precisely targets this alter-
ation. Right now, we luckily have 2 additional drugs in this space–infigratinib and 
pemigatinib. Now we have a third drug that also has good efficacy in the space.

Q
Please elaborate on the mechanism of action of futibatinib.
It’s unique; it’s a covalently binding inhibitor that binds irreversibly, and it 

binds to the cysteine in the P loop of the kinase domain. That’s different from the 
other 2 FDA-approved [agents] infigratinib and pemigatinib, which are drugs that 
are reversible inhibitors. 

One of the benefits of covalent binding is that it’s very potent, and [as seen 
in] in vivo and in vitro models, it’s able to overcome some of the resistance 
mutations that we see at progression on some of the other FGFR inhibitors. We 
hope that this translates to efficacy for patients and we see a prolonged DOR 
with this drug.

Q
What common toxicities are important  
to mention with this agent?

The most common adverse effect that we saw was hyperphosphatemia. This 
drug is a pan-FGFR inhibitor; there are 4 isoforms of FGFR and we’re trying to hit 
FGFR2 because that’s the main alteration we see in cholangiocarcinoma. 

These fusions were all FGFR2 fusions, but an on-target/off-isoform effect by 
hitting FGFR1 is that [a patient] cannot waste phosphorus and absorbs more 
phosphorus. Approximately 85% of patients had hyperphosphatemia and approxi-
mately 30% had grade 3 hyperphosphatemia. This is a class effect and we see this 
with the other FDA-approved FGFR inhibitors as well. 

We did see a higher rate of grade 3 hyperphosphatemia in this trial compared 
with other trials and that’s partly because the definition that was used for grade 3  

hyperphosphatemia was any serum phosphorus [level] greater than 7.0 [mg/dl]. 
Other trials used different definitions because this was not in the Common 
Terminology Criteria for Adverse Events at the time when this trial [was initiated]. 

Overall, the hyperphosphatemia was very well managed with phosphorus 
binders, with hydration, and having patients go on a low-phosphorus diet as 
needed. We also saw alopecia, dry mouth, diarrhea, and dry skin; these were seen 
in approximately 25% to 30% of patients. Luckily, the vast majority of AEs on this 
trial were grade 1/2, and only 4 patients...of 103 patients discontinued treatment 
because of AEs.

The starting dose of futibatinib is 20 mg and [individuals] can go down to 16 mg 
and 12 mg. Overall, the dose interruptions and dose holds sometimes 
were due to hyperphosphatemia or increased elevation of the liver tests. 

Q
How do you see this agent fitting into the current 
treatment paradigm for this population?

The approval is for patients who have an FGFR2 fusion– or rearrange-
ment–positive iCCA and it’s for patients who were previously treated 
with chemotherapy, but not a prior FGFR inhibitor. The indication is for 
patients as an upfront FGFR inhibitor and this is where we’re seeing 
the good efficacy.

Overall, we’re very excited about this approval; it’s been long awaited.  
We’re glad to [see it] joining infigratinib and pemigatinib as an FGFR inhibitor  
that’s available for patients with cholangiocarcinoma with an FGFR2 fusion  
or rearrangement. 

One of the most important messages to get out to the community is that it’s 
so important to do biomarker testing for patients with cholangiocarcinoma. 
If we don’t look, we can’t find it, and this is an effective drug for patients. We 
encourage patients to ask their oncologist about this. We encourage providers 
to get molecular sequencing. Even beyond FGFR there are many other targets 
in cholangiocarcinoma. This is absolutely part of the standard of care now, to 
[molecularly] profile patients.

Q
Is there any ongoing research in this area at Massachusetts 
General Hospital that you’d like to highlight?

When we see a drug that works this well there’s a lot more we want to learn about 
it. There are 3 things that we’re studying. First, we’re excited that 42% of patients 
with iCCA who have this alteration respond to futibatinib, but we want to under-
stand what’s going on with the [remaining] 58%. One of the things we’re studying 
is understanding primary resistance. 

Second, we’re glad [to see that] patients have tumor shrinkage and have a 
prolonged DOR, but at some point, the tumor starts to grow again. We’re trying to 
understand mechanisms of acquired resistance. We’ve been able to identify that 
some patients have mutations in the FGFR2 kinase domain, we want to explore 
this further and also explore off-target mechanisms of resistance. 

Third, we want to understand if this drug can work in tumors beyond FGFR2 
fusion–positive cholangiocarcinoma. Futibatinib [is being studied globally] based 
on these encouraging data in other tumor types with other FGFR alterations. 
We hope that there’s more to come from futibatinib and being able to prolong 
responses to it. ■

R E F E R E N C E

1. FDA grants accelerated approval to futibatinib for cholangiocarcinoma. FDA. September 30, 2022. Accessed 

October 18, 2022. bit.ly/3D8o8dJ

Lipika Goyal,  
MD, MPhil
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BASELINE PATIENT CHARACTERISTICS

Median age (years, range)

58
(22-79)
n = 103

Prior Lines of Therapy Prior chemotherapy  
treatment 
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■ ≥ 1 ■ 2 ■ ≥ 3
■ Platinum-based therapy 
■ Gemcitabine/cisplatin

Mutations

78%
22%

■ In-frame FGFR2 gene fusions 
■ Other FGFR2 rearrangements

Lines of prior therapy

All patients had received at least  

1 prior systemic therapy

30%  
had 2 prior lines of therapy

23%  
had ≥ 3 or more prior lines of therapy

R E F E R E N C E S 
1. FDA grants accelerated approval to futibatinib for cholangiocarcinoma. FDA.  

September 30, 2022. Accessed October 11, 2022. bit.ly/3CQVUEg 
2. Lytgobi. Prescribing information. Taiho Oncology, Inc; 2022. Accessed October 11, 2022. 

bit.ly/3enNfj2 

FDA approval—September 30, 2022
The FDA grants accelerated approval to futibatinib (Lytgobi) for previously treated 
adult patients with unresectable, locally advanced, or metastatic intrahepatic  
cholangiocarcinoma harboring FGFR2 gene fusions or other rearrangements.

Mechanism of action 
• Futibatinib is a small molecule 

kinase inhibitor of FGFR1, FGFR2, 
FGFR3, and FGFR4. It covalently 
binds FGFR with IC50 values of less 
than 4 nM. 

How supplied 
• 4-mg tablets 

Dose 
• 20 mg (five 4-mg tablets) orally 

once daily until disease progression  
or unacceptable toxicity.

Company: Taiho Oncology, Inc

PIVOTAL CLINICAL TRIAL
TPU-TAS-120-101 (NCT02052778) was a multicenter, open-label, single-arm trial evaluating  
the efficacy of futibatinib in patients with previously treated, unresectable, locally  
advanced or metastatic intrahepatic cholangiocarcinoma harboring FGFR2 fusions or  
other rearrangements.

WARNINGS AND PRECAUTIONS

• Ocular toxicity: Retinal pigment epithelial detachment may occur. Perform a comprehensive 
ophthalmological examination including optical coherence tomography prior to initiation of 
therapy, every 2 months for the first 6 months, and every 3 months thereafter and urgently at 
any time for visual symptoms.

• Hyperphosphatemia and soft tissue mineralization: Increases in phosphate levels can 
cause hyperphosphatemia leading to soft tissue mineralization, calcinosis, nonuremic calci-
phylaxis and vascular calcification. Monitor for hyperphosphatemia and withhold, reduce the 
dose, or permanently discontinue based on duration and severity of hyperphosphatemia.

• Embryo-fetal toxicity: Can cause fetal harm. Advise patients of reproductive potential of the 
potential risk to the fetus and to use effective contraception.

COMMONLY REPORTED ADVERSE EFFECTS IN TPU-TAS-120-101 

Adverse effect Any grade Grade 3

Nail toxicity 47% 1.9%

Musculoskeletal pain 43% 3.9%

Constipation 39% 0%

Diarrhea 39% 1%

Fatigue 37% 8%

Dry mouth 35% 0%

Alopecia 34% 0%

Stomatitis 30% 6%

Abdominal pain 30% 2.9%

Dry skin 29% 0%

Nausea 24% 1.9%

EFFICACY IN TPU-TAS-120-101 
Outcome Futibatinib (n = 103)

ORR (95% CI) 42% (32%-52%)

Median DOR, months (95% CI) 9.7 (7.6-17.1)

DOR ≥ 6 months 72%

DOR ≥ 12 months 14%

Median time to response, months (range) 2.5 (0.7-7.4)

DOR, duration of response; ORR, overall response rate.



While immune-mediated adverse reactions usually occur during treatment, 
they can also occur after discontinuation. Immune-mediated adverse 
reactions affecting more than one body system can occur simultaneously. 

 Important Safety Information
Warnings and Precautions
Severe and Fatal Immune-Mediated Adverse Reactions
Immune-mediated adverse reactions, which may be severe or fatal, can 
occur in any organ system or tissue at any time after starting treatment. 

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

NCCN Guidelines® for Non-Small Cell Lung Cancer recommend cemiplimab-rwlc (LIBTAYO) as a Category 1* (preferred)
systemic therapy option for advanced NSCLC2†

* Category 1 recommendation is based upon high-level evidence 
and uniform NCCN consensus that the intervention is appropriate.2

† See the NCCN Guidelines for the detailed recommendations, including other preferred options.

NCCN makes no warranties of any kind whatsoever regarding their content, use, or 
application, and disclaims any responsibility for their application or use in any way.

  ALK=anaplastic lymphoma kinase; EGFR=epidermal growth factor receptor; 
NCCN=National Comprehensive Cancer Network; PD-1=programmed death receptor-1; 
PD-L1=programmed death ligand 1; ROS1=ROS proto-oncogene 1, receptor tyrosine kinase.

PD-L1–POSITIVE (≥50%) ADVANCED NSCLC
A  preferred PD-1 inhibitor2

Negative for actionable molecular markers and 
no contraindications to PD-1 or PD-L1 inhibitors2

NCCN
PREFERRED

OPTION FOR
ADVANCED NSCLC2

CATEGORY 1*

Category 1* (preferred) recommendation2

LIBTAYO is indicated for the fi rst-line treatment of patients with non–small cell lung cancer (NSCLC) 
whose tumors have high PD-L1 expression [tumor proportion score (TPS) ≥≥50%] as 
determined by an FDA-approved test, with no EGFR, ALK, or ROS1 aberrations, and is1:
•  Locally advanced where patients are not candidates for surgical resection or defi nitive 

chemoradiation or1

• Metastatic1

ADVANCED NSCLC
A FIRST-LINE TREATMENT OPTION INA FIRST-LINE TREATMENT OPTION IN

DOR=duration of response; ECOG=Eastern Cooperative Oncology Group; IRC=independent review committee; IV=intravenous; ORR=objective response rate; PFS=progression-free survival; 
PS=performance status; Q3W=every 3 weeks; RECIST=Response Evaluation Criteria in Solid Tumors.

Study design
EMPOWER-Lung 1 was a large, phase 3, randomized, open-label, multicenter study that included patients with locally advanced NSCLC who were not 
candidates for treatment with defi nitive concurrent chemoradiation or patients with stage IV disease who received no prior systemic treatment for recurrent or 
metastatic NSCLC. Key eligibility criteria included PD-L1 expression ≥50% and ECOG PS 0 or 1. Patients with type 1 diabetes mellitus or hypothyroidism only 
requiring hormone replacement were eligible. Patients with brain metastases that were treated and clinically stable (neurologically returned to baseline) for 
at least 2 weeks prior to randomization were permitted. Radiological confi rmation of stability or response was not required. Patients were excluded if they had 
EGFR, ALK, or ROS1 aberrations, a medical condition that required systemic immunosuppression, uncontrolled infections with hepatitis B, hepatitis C, or HIV, 
autoimmune disease that required systemic therapy within 2 years of treatment, and never-smokers.1,3,4

Patients were randomized 1:1 to receive LIBTAYO 350 mg IV Q3W for up to 108 weeks or investigator’s choice of the following platinum-doublet chemotherapy 
regimens for 4 to 6 cycles: paclitaxel + cisplatin or carboplatin; gemcitabine + cisplatin or carboplatin; or pemetrexed + cisplatin or carboplatin followed by 
optional pemetrexed maintenance in patients with nonsquamous histology. Treatment with LIBTAYO continued until RECIST 1.1-defi ned progressive disease, 
unacceptable toxicity, or for up to 108 weeks. Patients who experienced IRC-assessed RECIST 1.1-defi ned progressive disease on therapy with LIBTAYO were 
permitted to continue treatment with LIBTAYO 350 mg Q3W for up to 108 additional weeks, along with the addition of histology-specifi c chemotherapy for 
4 cycles until further progression was observed. Patients who experienced IRC-assessed RECIST 1.1-defi ned progressive disease on chemotherapy were 
permitted to receive treatment with LIBTAYO monotherapy until further progression, unacceptable toxicity, or for up to 108 weeks.1,3

The primary effi cacy endpoints were OS and PFS. Secondary endpoints included ORR (key), DOR, and safety and tolerability.1,4

The recommended dosage of LIBTAYO is 350 mg administered as an intravenous infusion over 30 minutes every 3 weeks until disease progression or 
unacceptable toxicity.1

HR=hazard ratio; NE=not evaluable; OS=overall survival.

‡ Patients with locally advanced NSCLC who are not candidates 
for surgical resection or defi nitive chemoradiation or who have 
metastatic NSCLC.1

§Based on stratifi ed proportional hazards model.1

Approved in patients with advanced NSCLC‡ with PD-L1 ≥50% and no EGFR, ALK, or ROS1 aberrations1

LIBTAYO signifi cantly EXTENDED SURVIVAL vs platinum-based chemotherapy in EMPOWER-Lung 11,3 
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Median OS
LIBTAYO: 22.1 months 
(95% CI, 17.7-NE)
Chemotherapy: 14.3 months 
(95% CI, 11.7-19.2)

LIBTAYO 
(n=356)
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Chemotherapy 354 303 254 205  172 126 93  73  52  41 27 12 7 4 3 0 0
304 254 223 198  147 120 87 71 48 37 27 18 8 3 1 0356

(95% CI, 0.53-0.87)§

P=0.0022

Reduction in 
risk of death

HR=0.68

32%

•  Number of deaths: 30% of patients (108 out of 
356 patients) with LIBTAYO and 40% of patients 
(141 out of 354 patients)  with chemotherapy1

•  Nearly 3 out of 4 patients (74%) who 
progressed on platinum-based chemotherapy 
crossed over to LIBTAYO treatment1

Median OS: 22.1 months
(95% CI, 17.7-NE) with LIBTAYO vs 
14.3 months (95% CI, 11.7-19.2) 
with chemotherapy1
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equivalent) until improvement to Grade 1 or less. Upon improvement to 
Grade 1 or less, initiate corticosteroid taper and continue to taper over 
at least 1 month. Consider administration of other systemic 
immunosuppressants in patients whose immune-mediated adverse 
reactions are not controlled with corticosteroids. 
Immune-mediated pneumonitis: LIBTAYO can cause immune-mediated 
pneumonitis. In patients treated with other PD-1/PD-L1–blocking antibodies, 
the incidence of pneumonitis is higher in patients who have received prior 
thoracic radiation. Immune-mediated pneumonitis occurred in 3.2% 
(26/810) of patients receiving LIBTAYO, including Grade 4 (0.5%), Grade 3 
(0.5%), and Grade 2 (2.1%). Pneumonitis led to permanent discontinuation 
in 1.4% of patients and withholding of LIBTAYO in 2.1% of patients. 
Systemic corticosteroids were required in all patients with pneumonitis. 
Pneumonitis resolved in 58% of the 26 patients. Of the 17 patients in 
whom LIBTAYO was withheld, 9 reinitiated after symptom improvement; 
of these, 3/9 (33%) had recurrence of pneumonitis. Withhold LIBTAYO for 
Grade 2, and permanently discontinue for Grade 3 or 4. Resume in patients 
with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. 
Permanently discontinue if no complete or partial resolution within 
12 weeks of initiating steroids or inability to reduce prednisone to less than 
10 mg per day (or equivalent) within 12 weeks of initiating steroids.  

 Important Safety Information (continued)
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Early identifi cation and management are essential to ensuring safe use of 
PD-1/PD-L1–blocking antibodies. The defi nition of immune-mediated 
adverse reactions included the required use of systemic corticosteroids or 
other immunosuppressants and the absence of a clear alternate etiology. 
Monitor closely for symptoms and signs that may be clinical 
manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and 
periodically during treatment. In cases of suspected immune-mediated 
adverse reactions, initiate appropriate workup to exclude alternative 
etiologies, including infection. Institute medical management promptly, 
including specialty consultation as appropriate.
No dose reduction for LIBTAYO is recommended. In general, withhold 
LIBTAYO for severe (Grade 3) immune-mediated adverse reactions. 
Permanently discontinue LIBTAYO for life-threatening (Grade 4) immune-
mediated adverse reactions, recurrent severe (Grade 3) immune-mediated 
adverse reactions that require systemic immunosuppressive treatment, or 
an inability to reduce corticosteroid dose to 10 mg or less of prednisone 
equivalent per day within 12 weeks of initiating steroids. 

Withhold or permanently discontinue LIBTAYO depending on severity. In 
general, if LIBTAYO requires interruption or discontinuation, administer 
systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or 

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

In an analysis of the subset of patients with advanced NSCLC* who had no EGFR, ALK, or ROS1 aberrations and known PD-L1 ≥50% (n=563):

Overall survival with LIBTAYO vs platinum-based chemotherapy in EMPOWER-Lung 13-5

For more information, 
scan this QR code with your phone, or visit LIBTAYOhcp.com/NSCLC

Clinical safety data1

• LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients;
•  Adverse reactions resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke, and 

increased aspartate aminotransferase
• Serious adverse reactions occurred in 28% of patients receiving LIBTAYO;
• The most frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis

•  Number of deaths: 25% of patients (70 out of 
283 patients) with LIBTAYO and 38% of patients 
(105 out of 280 patients) with chemotherapy4,5

•  72% of patients  who progressed on 
platinum-based chemotherapy crossed 
over to LIBTAYO treatment6
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  Adapted with permission from Sezer et al, Lancet 2021.4

* Patients with locally advanced NSCLC who were not candidates for surgical resection or defi nitive chemoradiation or who had metastatic NSCLC.4 

 †Based on stratifi ed proportional hazards model.6

The EMPOWER-Lung 1 study was designed to enroll patients with PD-L1 ≥50%.4

•  A total of 710 patients were enrolled and randomized. For some patients, it was later determined that PD-L1 biomarker testing was not conducted 
according to the instructions for use, and required retesting4

•  An analysis was conducted in a subset of patients with known PD-L1 ≥50% (n=563). The analysis excluded 91 patients from the overall population 
whose PD-L1 status was unknown because their tumors could not be retested, and 56 patients from the overall population who had <50% PD-L1 
expression4 (LIBTAYO is not indicated in patients with <50% PD-L1 expression)

Median OS: Not Reached 
(95% CI,  17.9-NE) with LIBTAYO vs 
14.2 months  (95% CI, 11.2-17.5) 
with chemotherapy4,5
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Important Safety Information (continued) 
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Immune-mediated colitis: LIBTAYO can cause immune-mediated colitis. 
The primary component of immune-mediated colitis was diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients 
with corticosteroid-refractory immune-mediated colitis treated with PD-1/
PD-L1–blocking antibodies. In cases of corticosteroid-refractory immune-
mediated colitis, consider repeating infectious workup to exclude alternative 
etiologies. Immune-mediated colitis occurred in 2.2% (18/810) of patients 
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (1.1%). Colitis led 
to permanent discontinuation in 0.4% of patients and withholding of 
LIBTAYO in 1.5% of patients. Systemic corticosteroids were required in all 
patients with colitis. Colitis resolved in 39% of the 18 patients. Of the  
12 patients in whom LIBTAYO was withheld, 4 reinitiated LIBTAYO after 
symptom improvement; of these, 3/4 (75%) had recurrence. Withhold 
LIBTAYO for Grade 2 or 3, and permanently discontinue for Grade 4. Resume 
in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone to less than 10 mg per day (or equivalent) within 12 weeks of 
initiating steroids.  
Immune-mediated hepatitis: LIBTAYO can cause immune-mediated 
hepatitis. Immune-mediated hepatitis occurred in 2% (16/810) of patients 
receiving LIBTAYO, including fatal (0.1%), Grade 4 (0.1%), Grade 3 (1.4%), 
and Grade 2 (0.2%). Hepatitis led to permanent discontinuation of LIBTAYO 
in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in all patients with hepatitis. 
Additional immunosuppression with mycophenolate was required in 19% 
(3/16) of these patients. Hepatitis resolved in 50% of the 16 patients. Of the 
5 patients in whom LIBTAYO was withheld, 3 reinitiated LIBTAYO after 
symptom improvement; of these, none had recurrence.
For hepatitis with no tumor involvement of the liver: Withhold LIBTAYO if AST 
or ALT increases to more than 3 and up to 8 times the upper limit of normal 
(ULN) or if total bilirubin increases to more than 1.5 and up to 3 times the 
ULN. Permanently discontinue LIBTAYO if AST or ALT increases to more than  
8 times the ULN or total bilirubin increases to more than 3 times the ULN. 
For hepatitis with tumor involvement of the liver: Withhold LIBTAYO if 
baseline AST or ALT is more than 1 and up to 3 times ULN and increases to 
more than 5 and up to 10 times ULN. Also, withhold LIBTAYO if baseline AST 
or ALT is more than 3 and up to 5 times ULN and increases to more than  
8 and up to 10 times ULN. Permanently discontinue LIBTAYO if AST or ALT 
increases to more than 10 times ULN or if total bilirubin increases to more 
than 3 times ULN. If AST and ALT are less than or equal to ULN at baseline, 
withhold or permanently discontinue LIBTAYO based on recommendations for 
hepatitis with no liver involvement. 
Resume in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone to less than 10 mg per day (or equivalent) within  
12 weeks of initiating steroids.  
Immune-mediated endocrinopathies: For Grade 3 or 4 endocrinopathies, 
withhold until clinically stable or permanently discontinue depending on severity.
•  Adrenal insufficiency: LIBTAYO can cause primary or secondary adrenal 

insufficiency. For Grade 2 or higher adrenal insufficiency, initiate 
symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold LIBTAYO depending on severity. Adrenal insufficiency 
occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 
(0.4%). Adrenal insufficiency led to permanent discontinuation of LIBTAYO 
in 1 (0.1%) patient. LIBTAYO was not withheld in any patient due to 
adrenal insufficiency. Systemic corticosteroids were required in all patients 
with adrenal insufficiency; of these, 67% (2/3) remained on systemic 
corticosteroids. Adrenal insufficiency had not resolved in any patient at the 
time of data cutoff

•  Hypophysitis: LIBTAYO can cause immune-mediated hypophysitis. 
Hypophysitis can present with acute symptoms associated with mass 
effect such as headache, photophobia, or visual field defects. Hypophysitis 
can cause hypopituitarism. Initiate hormone replacement as clinically 
indicated. Withhold or permanently discontinue depending on severity. 
Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, 
including Grade 3 (0.2%) and Grade 2 (0.1%) adverse reactions. 
Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) 
patient and withholding of LIBTAYO in 1 (0.1%) patient. Systemic 
corticosteroids were required in 67% (2/3) of patients with hypophysitis. 
Hypophysitis had not resolved in any patient at the time of data cutoff

•  Thyroid disorders: LIBTAYO can cause immune-mediated thyroid 
disorders. Thyroiditis can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement 
or medical management of hyperthyroidism as clinically indicated. 
Withhold or permanently discontinue LIBTAYO depending on severity 

•  Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving 
LIBTAYO, including Grade 2 (0.2%) adverse reactions. No patient 
discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of 
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any 
patient with thyroiditis. Thyroiditis had not resolved in any patient at the 
time of data cutoff. Blood thyroid stimulating hormone increased and 
blood thyroid stimulating hormone decreased have also been reported

•  Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients 
receiving LIBTAYO, including Grade 2 (0.9%). No patient discontinued 
treatment and LIBTAYO was withheld in 0.5% of patients due to 
hyperthyroidism. Systemic corticosteroids were required in 3.8% (1/26)  
of patients. Hyperthyroidism resolved in 50% of 26 patients. Of the  
4 patients in whom LIBTAYO was withheld for hyperthyroidism, 2 patients 
reinitiated LIBTAYO after symptom improvement; of these, none had 
recurrence of hyperthyroidism

•  Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients 
receiving LIBTAYO, including Grade 2 (6%). Hypothyroidism led to permanent 
discontinuation of LIBTAYO in 1 (0.1%) patient. Hypothyroidism led to 
withholding of LIBTAYO in 1.1% of patients. Systemic corticosteroids were 
not required in any patient with hypothyroidism. Hypothyroidism resolved in 
8.3% of the 60 patients. Majority of the patients with hypothyroidism 
required long-term thyroid hormone replacement. Of the 9 patients in whom 
LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after 
symptom improvement; 1 required ongoing hormone replacement therapy 

•  Type 1 diabetes mellitus, which can present with diabetic ketoacidosis: 
Monitor for hyperglycemia or other signs and symptoms of diabetes. Initiate 
treatment with insulin as clinically indicated. Withhold LIBTAYO depending 
on severity. Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, 
including Grade 4 (0.1%). No patient discontinued treatment due to type 1 
diabetes mellitus. Type 1 diabetes mellitus led to withholding of LIBTAYO in 
0.1% of patients

Immune-mediated nephritis with renal dysfunction: LIBTAYO can cause 
immune-mediated nephritis. Immune-mediated nephritis occurred in 0.6% 
(5/810) of patients receiving LIBTAYO, including fatal (0.1%), Grade 3 (0.1%), 
and Grade 2 (0.4%). Nephritis led to permanent discontinuation in 0.1% of 
patients and withholding of LIBTAYO in 0.4% of patients. Systemic corticosteroids 
were required in all patients with nephritis. Nephritis resolved in 80% of the  
5 patients. Of the 3 patients in whom LIBTAYO was withheld, 2 reinitiated 
LIBTAYO after symptom improvement; of these, none had recurrence. Withhold 
LIBTAYO for Grade 2 or 3 increased blood creatinine, and permanently 
discontinue for Grade 4 increased blood creatinine. Resume in patients with 
complete or partial resolution (Grade 0 to 1) after corticosteroid taper. 
Permanently discontinue if no complete or partial resolution within  
12 weeks of initiating steroids or inability to reduce prednisone to less than  
10 mg per day (or equivalent) within 12 weeks of initiating steroids.   
Immune-mediated dermatologic adverse reactions: LIBTAYO can cause 
immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and 
drug rash with eosinophilia and systemic symptoms (DRESS) has 
occurred with PD-1/PD-L1–blocking antibodies. Immune-mediated 
dermatologic adverse reactions occurred in 1.6% (13/810) of patients 
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (0.6%). 
Immune-mediated dermatologic adverse reactions led to permanent 
discontinuation in 0.1% of patients and withholding of LIBTAYO in 1.4% 
of patients. Systemic corticosteroids were required in all patients with 
immune-mediated dermatologic adverse reactions. Immune-mediated 
dermatologic adverse reactions resolved in 69% of the 13 patients. Of 

Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.
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References: 1. LIBTAYO (cemiplimab-rwlc) injection full U.S. prescribing 
information. Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC. 
2. Referenced with permission from the NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines®) for Non-Small Cell Lung Cancer V.5.2021. 
© National Comprehensive Cancer Network, Inc. 2021. All rights reserved. 
Accessed June 16, 2021. To view the most recent and complete version of the 
guidelines, go online to NCCN.org. 3. Sezer A, Kilickap S, Gümüş M, et al. 
Cemiplimab monotherapy for first-line treatment of advanced non-small-cell 
lung cancer with PD-L1 of at least 50%: a multicentre, open-label, global, 
phase 3, randomised, controlled trial. Lancet. 2021;397(10274)(suppl):1-178. 
4. Sezer A, Kilickap S, Gümüş M, et al. Cemiplimab monotherapy for first-line 
treatment of advanced non-small-cell lung cancer with PD-L1 of at least 
50%: a multicentre, open-label, global, phase 3, randomised, controlled 
trial. Lancet. 2021;397(10274):592-604. 5. PD-L1 IHC 22C3 pharmDx 
[instructions for use]. Carpinteria, CA: Dako, Agilent Pathology Solutions; 
2021. 6. Data on file. Regeneron Pharmaceuticals, Inc. 

Important Safety Information (continued) 
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Immune-mediated dermatologic adverse reactions (continued): the  
11 patients in whom LIBTAYO was withheld for dermatologic adverse 
reactions, 7 reinitiated LIBTAYO after symptom improvement; of these, 
43% (3/7) had recurrence of the dermatologic adverse reaction. Topical 
emollients and/or topical corticosteroids may be adequate to treat mild to 
moderate non-exfoliative rashes. Withhold LIBTAYO for suspected SJS, 
TEN, or DRESS. Permanently discontinue LIBTAYO for confirmed SJS, TEN, 
or DRESS. Resume in patients with complete or partial resolution (Grade 
0 to 1) after corticosteroid taper. Permanently discontinue if no complete 
or partial resolution within 12 weeks of initiating steroids or inability to 
reduce prednisone to less than 10 mg per day (or equivalent) within  
12 weeks of initiating steroids.  
Other immune-mediated adverse reactions: The following clinically 
significant immune-mediated adverse reactions occurred at an incidence of 
<1% in 810 patients who received LIBTAYO or were reported with the use of 
other PD-1/PD-L1–blocking antibodies. Severe or fatal cases have been 
reported for some of these adverse reactions.  
•  Cardiac/vascular: Myocarditis, pericarditis, and vasculitis. Permanently 

discontinue for Grades 2, 3, or 4 myocarditis  
•  Nervous system: Meningitis, encephalitis, myelitis and demyelination, 

myasthenic syndrome/myasthenia gravis (including exacerbation), 
Guillain-Barré syndrome, nerve paresis, and autoimmune neuropathy. 
Withhold for Grade 2 neurological toxicities and permanently discontinue 
for Grades 3 or 4 neurological toxicities. Resume in patients with complete 
or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently 
discontinue if no complete or partial resolution within 12 weeks of 
initiating steroids or inability to reduce prednisone to less than 10 mg per 
day (or equivalent) within 12 weeks of initiating steroids 

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

•  Gastrointestinal: Pancreatitis to include increases in serum amylase and 
lipase levels, gastritis, duodenitis, stomatitis

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

•  Endocrine: Hypoparathyroidism
•  Other (hematologic/immune): Hemolytic anemia, aplastic anemia, 

hemophagocytic lymphohistiocytosis, systemic inflammatory 
response syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenic purpura, solid 
organ transplant rejection

Infusion-related reactions
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients 
receiving LIBTAYO as a single agent. Monitor patients for signs and 
symptoms of infusion-related reactions. The most common symptoms of 
infusion-related reaction were nausea, pyrexia, rash, and dyspnea. Interrupt 
or slow the rate of infusion for Grade 1 or 2, and permanently discontinue for 
Grade 3 or 4.
Complications of allogeneic HSCT 
Fatal and other serious complications can occur in patients who receive 
allogeneic hematopoietic stem cell transplantation (HSCT) before or after 
being treated with a PD-1/PD-L1–blocking antibody. Transplant-related 
complications include hyperacute graft-versus-host disease (GVHD), acute 
GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after reduced 
intensity conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur despite 
intervening therapy between PD-1/PD-L1 blockade and allogeneic HSCT. 
Follow patients closely for evidence of transplant-related complications and 
intervene promptly. Consider the benefit versus risks of treatment with a 
PD-1/PD-L1–blocking antibody prior to or after an allogeneic HSCT.   

Embryo-fetal toxicity
LIBTAYO can cause fetal harm when administered to a pregnant woman due 
to an increased risk of immune-mediated rejection of the developing fetus 
resulting in fetal death. Advise women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception during 
treatment with LIBTAYO and for at least 4 months after the last dose.

Adverse Reactions
•  In the pooled safety analysis of 810 patients, the most common adverse 

reactions (≥15%) with LIBTAYO were musculoskeletal pain, fatigue, rash, 
and diarrhea  

•  In the pooled safety analysis of 810 patients, the most common  
Grade 3-4 laboratory abnormalities (≥2%) with LIBTAYO were 
lymphopenia, hyponatremia, hypophosphatemia, increased aspartate 
aminotransferase, anemia, and hyperkalemia    

Use in Specific Populations
•  Lactation: Because of the potential for serious adverse reactions in 

breastfed children, advise women not to breastfeed during treatment and 
for at least 4 months after the last dose of LIBTAYO

•  Females and males of reproductive potential: Verify pregnancy status in 
females of reproductive potential prior to initiating LIBTAYO

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

© 2021 Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC. 
All rights reserved. LIB.21.08.0002  08/21
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LIBTAYO® (cemiplimab-rwlc) injection, for intravenous use  
Brief Summary of Prescribing Information 
1        INDICATIONS AND USAGE 
1.3     Non-Small Cell Lung Cancer 
LIBTAYO is indicated for the first-line treatment of patients with non-small cell lung cancer (NSCLC) whose 
tumors have high PD-L1 expression [Tumor Proportion Score (TPS) ≥ 50%] as determined by an FDA-
approved test [see Dosage and Administration (2.1) in the full prescribing information]), with no EGFR,  
ALK or ROS1 aberrations, and is: 
•   locally advanced where patients are not candidates for surgical resection or definitive chemoradiation or 
•   metastatic. 
4        CONTRAINDICATIONS 
None. 
5        WARNINGS AND PRECAUTIONS 
5.1    Severe and Fatal Immune-Mediated Adverse Reactions 
LIBTAYO is a monoclonal antibody that belongs to a class of drugs that bind to either the programmed 
death receptor-1 (PD-1) or PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing 
inhibition of the immune response, potentially breaking peripheral tolerance and inducing immune- 
mediated adverse reactions. Important immune-mediated adverse reactions listed under Warnings and 
Precautions may not include all possible severe and fatal immune-mediated reactions. 
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or 
tissue. Immune-mediated adverse reactions can occur at any time after starting PD-1/PD-L1 blocking 
antibody. While immune-mediated adverse reactions usually manifest during treatment with PD-1/PD-L1 
blocking antibodies, immune-mediated adverse reactions can also manifest after discontinuation of  
PD-1/PD-L1 blocking antibodies. Immune-mediated adverse reactions affecting more than one body  
system can occur simultaneously. 
Early identification and management of immune-mediated adverse reactions are essential to ensure safe 
use of PD-1/PD-L1 blocking antibodies. Monitor closely for symptoms and signs that may be clinical  
manifestations of underlying immune-mediated adverse reactions. Evaluate liver enzymes, creatinine, and 
thyroid function at baseline and periodically during treatment. In cases of suspected immune-mediated 
adverse reactions, initiate appropriate workup to exclude alternative etiologies, including infection. 
Institute medical management promptly, including specialty consultation as appropriate. 
Withhold or permanently discontinue LIBTAYO depending on severity [see Dosage and Administration 
(2.3) in the full prescribing information]. In general, if LIBTAYO requires interruption or discontinuation, 
administer systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or equivalent) until improvement 
to Grade 1 or less. Upon improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper 
over at least 1 month. Consider administration of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with corticosteroids. 
Toxicity management guidelines for adverse reactions that do not necessarily require systemic steroids 
(e.g., endocrinopathies and dermatologic reactions) are discussed below. 
Immune-Mediated Pneumonitis 
LIBTAYO can cause immune-mediated pneumonitis. The definition of immune-mediated pneumonitis 
included the required use of systemic corticosteroids or other immunosuppressants and the absence of a 
clear alternate etiology. In patients treated with other PD-1/PD-L1 blocking antibodies the incidence of 
pneumonitis is higher in patients who have received prior thoracic radiation. 
Immune-mediated pneumonitis occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 4 
(0.5%), Grade 3 (0.5%), and Grade 2 (2.1%) adverse reactions. Pneumonitis led to permanent 
discontinuation of LIBTAYO in 1.4% of patients and withholding of LIBTAYO in 2.1% of the patients. 
Systemic corticosteroids were required in all patients with pneumonitis. Pneumonitis resolved in 58% of 
the 26 patients. Of the 17 patients in whom LIBTAYO was withheld for pneumonitis, 9 reinitiated LIBTAYO 
after symptom improvement; of these, 3/9 (33%) had recurrence of pneumonitis. 
Immune-Mediated Colitis 
LIBTAYO can cause immune-mediated colitis. The definition of immune-mediated colitis included the 
required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. The primary component of the immune-mediated colitis was diarrhea. Cytomegalovirus 
(CMV) infection/reactivation has been reported in patients with corticosteroid-refractory immune-mediated 
colitis treated with PD-1/PD-L1 blocking antibodies. In cases of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude alternative etiologies. 
Immune-mediated colitis occurred in 2.2% (18/810) of patients receiving LIBTAYO, including Grade 3 
(0.9%) and Grade 2 (1.1%) adverse reactions. Colitis led to permanent discontinuation of LIBTAYO in 
0.4% of patients and withholding of LIBTAYO in 1.5% of patients. 
Systemic corticosteroids were required in all patients with colitis. Colitis resolved in 39% of the 18 patients. 
Of the 12 patients in whom LIBTAYO was withheld for colitis, 4 reinitiated LIBTAYO after symptom 
improvement; of these, 3/4 (75%) had recurrence of colitis. 
Immune-Mediated Hepatitis 
LIBTAYO can cause immune-mediated hepatitis. The definition of immune-mediated hepatitis included  
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. 
Immune-mediated hepatitis occurred in 2% (16/810) of patients receiving LIBTAYO, including fatal (0.1%), 
Grade 4 (0.1%), Grade 3 (1.4%), and Grade 2 (0.2%) adverse reactions. Hepatitis led to permanent 
discontinuation of LIBTAYO in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in all patients with hepatitis. Nineteen percent (19%) of these 
patients (3/16) required additional immunosuppression with mycophenolate. Hepatitis resolved in 50%  
of the 16 patients. Of the 5 patients in whom LIBTAYO was withheld for hepatitis, 3 patients reinitiated  
LIBTAYO after symptom improvement; of these, none had recurrence of hepatitis. 
Immune-Mediated Endocrinopathies 
Adrenal Insufficiency 
LIBTAYO can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically indicated. 
Withhold LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing 
information]. 
Adrenal insufficiency occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.4%) 
adverse reactions. Adrenal insufficiency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. 
LIBTAYO was not withheld in any patient due to adrenal insufficiency. Systemic corticosteroids were 
required in all patients with adrenal insufficiency; of these 67% (2/3) remained on systemic 
corticosteroids. Adrenal insufficiency had not resolved in any patient at the time of data cutoff. 
Hypophysitis 
LIBTAYO can cause immune-mediated hypophysitis. Hypophysitis can present with acute symptoms 
associated with mass effect such as headache, photophobia, or visual field defects. Hypophysitis can 
cause hypopituitarism. Initiate hormone replacement as clinically indicated. Withhold or permanently 
discontinue LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing 
information]. 

Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.2%) and Grade 2 
(0.1%) adverse reactions. Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient 
and withholding of LIBTAYO in 1 (0.1%) patient. Systemic corticosteroids were required in 67% (2/3) 
patients with hypophysitis. Hypophysitis had not resolved in any patient at the time of data cutoff. 
Thyroid Disorders 
LIBTAYO can cause immune-mediated thyroid disorders. Thyroiditis can present with or without 
endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement or medical 
management of hyperthyroidism as clinically indicated. Withhold or permanently discontinue LIBTAYO 
depending on severity [see Dosage and Administration (2.3) in the full prescribing information]. 
Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving LIBTAYO, including Grade 2 (0.2%) 
adverse reactions. No patient discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of 
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any patient with thyroiditis. Thyroiditis 
had not resolved in any patient at the time of data cutoff. 
Blood thyroid stimulating hormone increased and blood thyroid stimulating hormone decreased have also 
been reported.  
Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients receiving LIBTAYO, including 
Grade 2 (0.9%) adverse reactions. No patient discontinued treatment due to hyperthyroidism. 
Hyperthyroidism led to withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in 3.8% (1/26) of patients with hyperthyroidism. Hyperthyroidism 
resolved in 50% of the 26 patients. Of the 4 patients in whom LIBTAYO was withheld for hyperthyroidism,  
2 patients reinitiated LIBTAYO after symptom improvement; of these, none had recurrence of hyperthyroidism. 
Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients receiving LIBTAYO, including Grade 2 
(6%) adverse reactions. Hypothyroidism led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. 
Hypothyroidism led to withholding of LIBTAYO in 1.1% of patients. 
Systemic corticosteroids were not required in any patient with hypothyroidism. Hypothyroidism resolved 
in 8.3% of the 60 patients. The majority of patients with hypothyroidism required long-term thyroid  
hormone replacement. 
Of the 9 patients in whom LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after symptom 
improvement; 1 required ongoing hormone replacement therapy. 
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis. 
Monitor patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with 
insulin as clinically indicated. Withhold LIBTAYO depending on severity [see Dosage and Administration 
(2.3) in the full prescribing information]. 
Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, including Grade 4 (0.1%) adverse reactions. 
No patient discontinued treatment due to Type 1 diabetes mellitus. Type 1 diabetes mellitus led to 
withholding of LIBTAYO in 0.1% of patients. 
Immune-Mediated Nephritis with Renal Dysfunction 
LIBTAYO can cause immune-mediated nephritis. The definition of immune-mediated nephritis included  
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. 
Immune-mediated nephritis occurred in 0.6% (5/810) patients receiving LIBTAYO, including fatal (0.1%), 
Grade 3 (0.1%) and Grade 2 (0.4%) adverse reactions. Nephritis led to permanent discontinuation of  
LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 0.4% of patients. 
Systemic corticosteroids were required in all patients with nephritis. Nephritis resolved in 80% of the  
5 patients. Of the 3 patients in whom LIBTAYO was withheld for nephritis, 2 reinitiated LIBTAYO after 
symptom improvement; of these, none had recurrence of nephritis. 
Immune-Mediated Dermatologic Adverse Reactions 
LIBTAYO can cause immune-mediated rash or dermatitis. The definition of immune-mediated dermatologic 
adverse reaction included the required use of systemic corticosteroids or other immunosuppressants and 
the absence of a clear alternate etiology. Exfoliative dermatitis, including Stevens-Johnson Syndrome 
(SJS), toxic epidermal necrolysis (TEN), and DRESS (Drug Rash with Eosinophilia and Systemic Symptoms), 
has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients and/or topical cortico steroids may 
be adequate to treat mild to moderate non-exfoliative rashes. Withhold or permanently discontinue 
LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing information]. 
Immune-mediated dermatologic adverse reactions occurred in 1.6% (13/810) of patients receiving LIBTAYO, 
including Grade 3 (0.9%) and Grade 2 (0.6%) adverse reactions. Dermatologic adverse reactions led to 
permanent discontinuation of LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 1.4% of patients. 
Systemic corticosteroids were required in all patients with immune-mediated dermatologic adverse 
reactions. Immune-mediated dermatologic adverse reactions resolved in 69% of the 13 patients. Of the  
11 patients in whom LIBTAYO was withheld for dermatologic adverse reaction, 7 reinitiated LIBTAYO after 
symptom improvement; of these 43% (3/7) had recurrence of the dermatologic adverse reaction. 
Other Immune-Mediated Adverse Reactions 
The following clinically significant immune-mediated adverse reactions occurred at an incidence of < 1% 
in 810 patients who received LIBTAYO or were reported with the use of other PD-1/PD-L1 blocking 
antibodies. Severe or fatal cases have been reported for some of these adverse reactions. 
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
Nervous System: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome / myasthenia  
gravis (including exacerbation), Guillain-Barre syndrome, nerve paresis, autoimmune neuropathy 
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases can be associated with retinal 
detachment. Various grades of visual impairment to include blindness can occur. If uveitis occurs in 
combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-Harada like 
syndrome, as this may require treatment with systemic steroids to reduce the risk of permanent vision loss. 
Gastrointestinal: Pancreatitis to include increases in serum amylase and lipase levels, gastritis, duodenitis,  
stomatitis 
Musculoskeletal and Connective Tissue: Myositis/polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica 
Endocrine: Hypoparathyroidism 
Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia, hemophagocytic lymphohistiocytosis,  
systemic inflammatory response syndrome, histiocytic necrotizing lymphadenitis (Kikuchi lymphadenitis),  
sarcoidosis, immune thrombocytopenic purpura, solid organ transplant rejection 
5.2    Infusion-Related Reactions 
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients receiving LIBTAYO as a single 
agent. Monitor patients for signs and symptoms of infusion-related reactions. The most common 
symptoms of infusion-related reaction were nausea, pyrexia, rash and dyspnea. 
Interrupt or slow the rate of infusion or permanently discontinue LIBTAYO based on severity of reaction 
[see Dosage and Administration (2.3) in the full prescribing information]. 
5.3    Complications of Allogeneic HSCT 
Fatal and other serious complications can occur in patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after being treated with a PD-1/PD-L1 blocking antibody. Transplant-
related complications include hyperacute graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, 
hepatic veno-occlusive disease (VOD) after reduced intensity conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious cause). These complications may occur despite intervening 
therapy between PD-1/PD-L1 blockade and allogeneic HSCT. 
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Follow patients closely for evidence of transplant-related complications and intervene promptly. Consider the 
benefit versus risks of treatment with a PD-1/PD-L1 blocking antibody prior to or after an allogeneic HSCT. 
5.4    Embryo-Fetal Toxicity 
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman. 
Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing fetus resulting in fetal death. Advise women of the potential 
risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment 
with LIBTAYO and for at least 4 months after the last dose [see Use in Specific Populations (8.1, 8.3)]. 
6        ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in the labeling. 
•   Severe and Fatal Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1)] 
•   Infusion-Related Reactions [see Warnings and Precautions (5.2)] 
•   Complications of Allogeneic HSCT [see Warnings and Precautions (5.3)] 
6.1    Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
The data described in Warnings and Precautions reflect exposure to LIBTAYO as a single agent in 810 patients 
in three open-label, single-arm, multicohort studies (Study 1423, Study 1540 and Study 1620), and one 
open-label randomized multi-center study (Study 1624). These studies included 219 patients with 
advanced CSCC (Studies 1540 and 1423), 132 patients with advanced BCC (Study 1620), 355 patients 
with NSCLC (Study 1624), and 104 patients with other advanced solid tumors (Study 1423). LIBTAYO was 
administered intravenously at doses of 3 mg/kg every 2 weeks (n=235), 350 mg every 3 weeks (n=543), 
or other doses (n=32; 1 mg/kg every 2 weeks, 10 mg/kg every 2 weeks, 200 mg every 2 weeks). Among 
the 810 patients, 57% were exposed for ≥ 6 months and 25% were exposed for ≥ 12 months. In this 
pooled safety population, the most common adverse reactions (≥15%) were musculoskeletal pain, fatigue, 
rash, and diarrhea. The most common Grade 3-4 laboratory abnormalities (≥2%) were lymphopenia, 
hyponatremia, hypophosphatemia, increased aspartate aminotransferase, anemia, and hyperkalemia. 
Non-Small Cell Lung Cancer (NSCLC) 
The safety of LIBTAYO was evaluated in 355 patients with locally advanced or metastatic NSCLC in Study 1624 
[see Clinical Studies (14.3) in the full prescribing information]. Patients received LIBTAYO 350 mg every  
3 weeks (n=355) or investigator’s choice of chemotherapy (n=342), consisting of paclitaxel plus cisplatin or 
carboplatin; gemcitabine plus cisplatin or carboplatin; or pemetrexed plus cisplatin or carboplatin followed 
by optional pemetrexed maintenance. The median duration of exposure was 27.3 weeks (9 days to 115 weeks) 
in the LIBTAYO group and 17.7 weeks (18 days to 86.7 weeks) in the chemotherapy group. In the LIBTAYO 
group, 54% of patients were exposed to LIBTAYO for ≥ 6 months and 22 % were exposed for ≥ 12 months. 

The safety population characteristics were: median age of 63 years (31 to 79 years), 44% of patients 65 or 
older, 88% male, 86% White, 82% had metastatic disease and 18% had locally advanced disease and ECOG 
performance score (PS) of 0 (27%) and 1 (73%). 

LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients; adverse reactions 
resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke 
and increased aspartate aminotransferase. Serious adverse reactions occurred in 28% of patients. The most 
frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis.  

Table 6 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 7 summarizes Grade 3 
or 4 laboratory abnormalities in patients receiving LIBTAYO. 
Table 6:  Adverse Reactions in ≥ 10% of Patients with Locally Advanced or Metastatic NSCLC Receiving  

LIBTAYO in Study 1624 
 

 

(continued) 
 

 

6.2    Immunogenicity 
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by several 
factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies to 
cemiplimab-rwlc in the studies described below with the incidence of antibodies in other studies or to 
other products may be misleading. 
Anti-drug antibodies (ADA) were tested in 823 patients who received LIBTAYO. The incidence of cemiplimab-rwlc 
treatment-emergent ADAs was 2.2% using an electrochemiluminescent (ECL) bridging immunoassay; 0.4% 
were persistent ADA responses. In the patients who developed anti-cemiplimab-rwlc antibodies, there was 
no evidence of an altered pharmacokinetic profile of cemiplimab-rwlc. 
8        USE IN SPECIFIC POPULATIONS 
8.1    Pregnancy 
Risk Summary 
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman 
[see Clinical Pharmacology (12.1) in the full prescribing information]. There are no available data on the 
use of LIBTAYO in pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1 
pathway can lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal 
death (see Data). Human IgG4 immunoglobulins (IgG4) are known to cross the placenta; therefore,  
LIBTAYO has the potential to be transmitted from the mother to the developing fetus. Advise women of  
the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively. 
Data 
Animal Data 
Animal reproduction studies have not been conducted with LIBTAYO to evaluate its effect on reproduction 
and fetal development. A central function of the PD-1/PD-L1 pathway is to preserve pregnancy by 
maintaining maternal immune tolerance to the fetus. In murine models of pregnancy, blockade of PD-L1 
signaling has been shown to disrupt tolerance to the fetus and to result in an increase in fetal loss; therefore, 
potential risks of administering LIBTAYO during pregnancy include increased rates of abortion or stillbirth. 
As reported in the literature, there were no malformations related to the blockade of PD-1/PD-L1 signaling 
in the offspring of these animals; however, immune-mediated disorders occurred in PD-1 and PD-L1 
knockout mice. Based on its mechanism of action, fetal exposure to cemiplimab-rwlc may increase the 
risk of developing immune-mediated disorders or altering the normal immune response. 
8.2    Lactation 
Risk Summary 
There is no information regarding the presence of cemiplimab-rwlc in human milk, or its effects on the 
breastfed child or on milk production. Because of the potential for serious adverse reactions in breastfed 
children, advise women not to breastfeed during treatment and for at least 4 months after the last dose of 
LIBTAYO. 
8.3    Females and Males of Reproductive Potential 
Pregnancy Testing 
Verify pregnancy status in females of reproductive potential prior to initiating LIBTAYO [see Use in Specific 
Populations (8.1)]. 
Contraception 
LIBTAYO can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations 
(8.1)]. 
Females 
Advise females of reproductive potential to use effective contraception during treatment with LIBTAYO and 
for at least 4 months after the last dose. 
8.4    Pediatric Use 
The safety and effectiveness of LIBTAYO have not been established in pediatric patients. 
8.5    Geriatric Use 
Of the 810 patients who received LIBTAYO in clinical studies, 32% were 65 years up to 75 years and 22% 
were 75 years or older. No overall differences in safety or effectiveness were observed between these 
patients and younger patients. 
Of the 219 patients with mCSCC or laCSCC who received LIBTAYO in clinical studies, 34% were 65 years 
up to 75 years and 41% were 75 years or older. No overall differences in safety or effectiveness were 
observed between these patients and younger patients. 
Of the 132 patients with BCC who received LIBTAYO in Study 1620, 27% were 65 years up to 75 years, 
and 32% were 75 years or older. No overall differences in safety or effectiveness were observed between 
these patients and younger patients. 
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Adverse Reactions LIBTAYO  
N=355

Chemotherapy 
N=342

All Grades 
%

Grades 3-4 
%

All Grades 
%

Grades 3-4 
%

Musculoskeletal and connective tissue disorders

  Musculoskeletal paina 26 0.6 27 1.5

Skin and subcutaneous tissue disorders

  Rashb 15 1.4 6 0

Blood and lymphatic system disorders

  Anemia 15 3.4 50 16

General disorders and administration site conditions

  Fatiguec 14 1.1 26 2

Metabolism and nutrition disorders

  Decreased appetite 12 0.6 18 0.3

Infections and infestations

  Pneumoniad 11 5 12 5

Respiratory, thoracic and mediastinal disorders

  Coughe 11 0 8 0.3

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.03 
a. Musculoskeletal pain is a composite term that includes back pain, arthralgia, pain in extremity, musculoskeletal pain, 

musculoskeletal chest pain, bone pain, myalgia, neck pain, spinal pain, and musculoskeletal stiffness 
b. Rash is a composite term that includes rash, dermatitis, urticaria, rash maculo-papular, erythema, rash erythematous, 

rash pruritic, psoriasis, autoimmune dermatitis, dermatitis acneiform, dermatitis allergic, dermatitis atopic, dermatitis 
bullous, drug eruption, dyshidrotic eczema, lichen planus, and skin reaction 

c. Fatigue is a composite term that includes fatigue, asthenia, and malaise 
d. Pneumonia is a composite term that includes atypical pneumonia, embolic pneumonia, lower respiratory tract infection, 

lung abscess, paracancerous pneumonia, pneumonia, pneumonia bacterial, and pneumonia klebsiella 
e. Cough is a composite term that includes cough and productive cough

Table 7:  Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥1% of Patients with  
Locally Advanced or Metastatic NSCLC Receiving LIBTAYO in Study 1624

Laboratory Abnormality LIBTAYO 
N=355

Chemotherapy 
N=342

Grades 3-4a 
%

Chemistry
Increased aspartate aminotransferase 3.9 1.2
Increased alanine aminotransferase 2.7 0.3
Increased alkaline phosphatase 2.4 0.3
Increased blood bilirubin 2.1 0.3

Table 7:  Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥1% of Patients with  
Locally Advanced or Metastatic NSCLC Receiving LIBTAYO in Study 1624 (continued)

Laboratory Abnormality LIBTAYO 
N=355

Chemotherapy 
N=342

Grades 3-4a 
%

Chemistry
Hypoalbuminemia 1.8 1.3
Increased creatinine 1.2 1.6

Hematology
Lymphopenia 7 9
Anemia 2.7 16

Electrolytes

Hyponatremia 6 7

Hyperkalemia 4.2 1.9

Hypocalcemia 3.9 3.4

Hypophosphatemia 2.4 4.1

Hypermagnesemia 2.1 1.6

Hypokalemia 1.5 2.2

Hypercalcemia 1.2 2.2

Toxicity graded per NCI CTCAE v. 4.03 
a. Percentages are based on the number of patients with at least 1 post-baseline value available for that parameter. 
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CAR Therapy

26    Vol. 23 | No. 22 | NOVEMBER 2022

CAR Therapy Era 
Moves Forward With 
Much Excitement, 
Lingering Questions
by KYLE DOHERTY

CHIMERIC ANTIGEN RECEPTOR (CAR) 
T-cell therapies have generated considerable 
enthusiasm in the oncology community since 
the first FDA approval in 2017. From a clinical 
standpoint, these therapies have significantly 
improved outcomes in disease settings where the 
outlook for patients has historically been murky 
at best, experts say. At the same time, however, 
key questions about translating these therapies 
into clinical practice and extending their use into 
solid tumor types remain unresolved.

As CAR therapies reach the 5-year milestone 
in clinical practice, OncologyLive® spoke with 
experts in the field, including several prominent 
investigators who led the way in shaping these 
novel therapies, to gauge their opinions about the 
impact these agents have had and the prospects 
for the future.

“I would liken the last 5 years to an Atlantic 
crossing in a sailboat: The boat is tacking with 
the wind and not moving in a very straight 
line but heading in the right direction,” said 

Bruce A. Feinberg, DO, an oncology health care 
expert who is vice president and chief medi-
cal office at Cardinal Health Specialty Solutions 
in Dublin, Ohio. 

“With these treatments, we are seeing that 
there is not only the ability to enable the immune 
system to recognize the cancer, but that recog-
nition of the cancer by the T cells seems to have 
some permanence because the manufactured 
T cells act like a type of sentinel on guard for 
reemergence. The result is a therapeutic that 

Timel ine of  FDA CAR Therapy Approvals 1-13

2017 2018 2020 2021

AUGUST 
Tisagenlecleucel  
(tisa-cel; Kymriah)
Patients up to age 
25 years with B-cell 
precursor ALL that is 
refractory or in second 
or later relapse

MAY
Tisa-cel
Adult patients with 
R/R LBCL after  
≥ 2 lines of  
systemic therapy

JULY
Brexucabtagene  
autoleucel (brexu-cel; 
Tecartus)
Adults with R/R MCL

FEBRUARY
Lisocabtagene  
maraleucel (liso-cel; 
Breyanzi)
Adults with R/R LBCL 
after ≥ 2 lines of 
systemic therapy

MARCH
Axi-cel
Adults with R/R FL  
after ≥ 2 lines of 
systemic therapy

Idecabtagene vicleucel  
(ide-cel; Abecma)
Adults with R/R MM 
after ≥ 4 lines of 
therapy, including an 
IMiD, a PI, and an anti-
CD38 mAb 

OCTOBER 
Axicabtagene  
ciloleucel (axi-cel; 
Yescarta)
Adults with R/R LBCL 
after ≥ 2  lines of 
systemic therapy

■ CD19-targeting CAR  ■ BCMA-targeting CAR
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addresses the immediate disease burden while 
retaining a memory for future reemergence, simi-
lar to how vaccination works,” Feinberg said.

“However, CAR T-cell [therapies] come 
at a high price with significant clinical 
and financial toxicities,” Feinberg noted. 
“Additionally, the logistical burden in 
a fragile ill patient is considerable. A 
CAR T [therapy] is not a drug that can 
be kept on the shelf and administered on 
demand; it has to be manufactured from 
the patient’s own blood cells, a process 
requiring time and relocation to an 
approved center.”

David L. Porter, MD, who helped pioneer the 
use of CAR T-cell therapies in leukemias a decade 
ago, provides a similar perspective. Porter is 
director of Cell Therapy and Transplantation 
and the Jodi Fisher Horowitz Professor in 
Leukemia Care Excellence at Penn Medicine in 
Philadelphia, Pennsylvania.

“The impact has been dramatic,” Porter said in 
an interview with OncologyLive®. “I have no doubt 
that CAR T cells are curing people who previously 
had incurable cancers. For those people, when it 
is working, the impact has been absolutely life-
saving. The big issue is that when it works, it 
works amazingly well, but it still is not work-
ing often enough—at least in those patients with 
far advanced relapsed/refractory [R/R] disease. 
There is a tremendous amount of effort trying 
to make the current CAR T-cell approaches both 
safer and more effective.”

To date, the FDA has approved 6 CAR T-cell 
therapies, all for hematologic malignancies, 
starting with the approval of tisagenlecleucel 
(tisa-cel; Kymriah) in 2017 for patients up to 
age 25 years with B-cell precursor ALL that is 
refractory or in second or later relapse  
(TIMELINE1-13). The roster includes 4 CARs that 
target CD19 and 2 directed at BCMA.1 

These treatments are part of a diverse field of 
cellular therapies in development not only for 
oncology indications but also for a range of other 

diseases.1,14 Overall, there are more 
than 2700 active cell therapies in the 
pipeline worldwide for oncology indica-
tions, including for other types of agents 
besides CAR T cells, such as those that 
leverage tumor-infiltrating lymphocytes 
and T-cell receptors.15 Several therapies 
are in the later stages of clinical studies, 
and other treatments are being devel-
oped through the FDA’s Regenerative 
Medicine Advanced Therapy (RMAT) 

pathway (TABLE).16-31 The RMAT designation, 
which was established in 2016 through the 21st 
Century Cures Act, is intended to expedite the 
development of innovative biologics products.32 

In February 2021, lisocabtagene maraleu-
cel (liso-cel; Breyanzi) became the first therapy 
approved through the RMAT pathway, followed 
by 2 other therapies for nononcology indica-
tions.33 As of mid-October 2022, the agency had 
granted RMAT status to 79 therapies for 
a range of diseases.34

CURRENT IMPACT  
OF CAR THERAPIES 
The introduction of CAR T-cell ther-
apies has made a notable impact on 
the treatment protocols for patients 
with refractory large B-cell lymphoma 
(LBCL), follicular lymphoma (FL), 
marginal zone lymphoma (MZL), mantle cell 
lymphoma (MCL), and acute lymphoblastic 
leukemia (ALL).35

CAR T-cell therapies have displayed extraor-
dinarily high response rates in pivotal clinical 
trials. For instance, they exhibited overall 
response rates (ORRs) as high as 92% in patients 
with R/R FL or MZL treated with axicabtagene 

ciloleucel (axi-cel; Yescarta) during the ZUMA-5 
study (NCT03105336) and 93% in patients with 
R/R MCL who received brexucabtagene autoleu-
cel (brexu-cel; Tecartus) in the ZUMA-2 study 
(NCT02601313). Complete response rates (CR) 
have ranged from 33% to 67% in studies that 
paved the way for approvals throughout this 
class of agents.35

There also have been cases of long-term 
remissions achieved with CAR T-cell agents. 
In an analysis published in Nature, investi-
gators from the University of Pennsylvania 
highlighted 2 patients with chronic lympho-
cytic leukemia who have remained in remission 
more than 10 years after their initial infusion. 
Both patients displayed detectable, highly acti-
vated CD4-positive CAR T cells at least a decade 
after remission.36 

In another case, a pediatric patient with ALL 
treated at Children’s Hospital of Philadelphia who 
experienced multiple relapses following standard 
therapy has remained in remission for more than 
10 years after receiving CAR T-cell therapy. The 

patient was treated at age 6 years during 
the first phase 1 trial of CAR T-cell ther-
apy in pediatric patients with ALL.37

Despite these promising findings, the 
placement of CAR T-cell therapies in 
the treatment paradigm of hematologic 
malignancies is still in flux. So far, this 
class of therapies has been approved 
by the FDA in the second-line or later 
settings. However, some experts believe 

that will change in the near future.
“What is remarkable, at least in the setting of 

B-cell malignancies, is that [CAR T-cell agents] 
have been shown to be a viable approach to treat-
ing patients who would otherwise have very 
few other treatment options available,” Renier 
Brentjens, MD, PhD,  said in an interview with 
OncologyLive®. “We can say that we have 

2022

OCTOBER
Brexu-cel
Adults with R/R B-cell 
precursor ALL

FEBRUARY
Ciltacabtagene autoleucel  
(cilta-cel; Carvykti)
Adults with R/R MM after  
≥ 4 lines of therapy, 
including an IMiD, a PI,  
and an anti-CD38 mAb

APRIL
Axi-cel
Adults with LBCL 
refractory to first-line 
chemoimmunotherapy 
or who relapse after 
≤ 12 months of first-line 
chemoimmunotherapy

MAY
Tisa-cel
Adults with R/R FL  
after ≥ 2 lines of 
systemic therapy

JUNE
Liso-cel
Adults with LBCL that 
is refractory to first-line 
chemoimmunotherapy or 
who relapse after  
≤ 12 months of first-line 
chemoimmunotherapy; 
R/R disease after first-line 
chemoimmunotherapy and 
not eligible for HSCT; R/R 
disease after ≥ 2 lines of 
systemic therapy 

ALL, acute lymphoblastic leukemia; CAR, chimeric antigen receptor; FL, follicular lymphoma; HSCT, hematopoietic stem cell transplantation; IMiD, immunomodulatory drug; 
LBCL, large B-cell lymphoma;  mAb, monoclonal antibody; MCL, mantle cell lymphoma; MM, multiple myeloma; PI, proteasome inhibitor; R/R, relapsed or refractory.

Bruce A.  
Feinberg, DO

David L. Porter, MD
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significantly improved the outcome of these heav-
ily refractory patients. What impact it would have 
if we moved this therapy further up the line is 
being investigated. It is not unreasonable to think 
that those results will be certainly as good, if not 
better than, as what we currently see in 
the patients who are treated after having 
received multiple different chemo-
therapy regimens.”

Brentjens is deputy director, chair 
of the Department of Medicine, and 
the Katherine Anne Gioia Endowed 
Chair in Cancer Medicine at Roswell 
Park Comprehensive Cancer Center 
in Buffalo, New York. He is known in 
the CAR T-cell community for initiat-
ing the first preclinical studies with results that 
displayed the clinical potential of genetically 
modified autologous T cells to target the CD19 
antigen. He was able translate his research into 
the clinical setting for patients with relapsed 
CD19-positive hematologic malignancies. His 
current research focus includes exploring novel 
CAR targets such as the GPRC5D protein in 
multiple myeloma.38

Porter also is optimistic that CAR T-cell agents 
will eventually find a more consistent place in 
frontline settings for hematologic malignan-
cies. “One of the more exciting aspects [of these 
agents] is an interest and movement in the field 
to use these therapies earlier in the course of 

disease,” Porter said. “If they are potentially 
curative, why wait until we have exhausted every-
thing else? It [has been] shown that there not only 
is an interest in moving the field in that direction, 
but that it was effective, at least in some cases. 

That is spurring more and more interest 
in developing these therapies earlier in 
the course of the disease.”

EARLIER USE IN  
TREATMENT TIMELINE
Investigation into CAR T-cell agents’ 
safety and efficacy in the first-line 
setting of hematologic malignancies 
is underway. There are multiple clini-
cal trials in progress in various disease 

settings and some agents have been approved for 
earlier use in the treatment timeline.

In April 2022, axi-cel was approved for the 
treatment of adult patients with LBCL that is 
refractory to first-line chemoimmunotherapy or 
who relapse within 12 months of first-line chemo-
immunotherapy.11 In October 2017, axi-cel became 
the second CAR therapy to gain FDA approval, 
with an indication for treating adults with R/R 
LBCL after 2 or more lines of systemic therapy.3 

The latest indication was supported by findings 
from the phase 3 ZUMA-7 trial (NCT03391466) 
in which patients with LBCL that was R/R follow-
ing first-line chemoimmunotherapy received 
either axi-cel (n = 180) or standard-of-care 

chemoimmunotherapy with autologous stem cell 
transplant if indicated (n = 179).11 

The median event-free survival (EFS), the 
primary end point of the study, was 8.3 months 
(95% CI, 4.5-15.8) in the axi-cel arm compared 
with 2.0 months (95% CI, 1.6-2.8) with stan-
dard care at a median follow-up of 24.9 months. 
That translated into an HR favoring CAR ther-
apy of 0.40 (95% CI, 0.31-0.51; P < .001). The ORR 
with axi-cel was 83%, including a 65% CR rate, 
compared with a 50% ORR with a 32% CR for stan-
dard therapy (P < .001).39 

In June 2022, liso-cel gained FDA approval for 
treating adult patients with LBCL whose disease 
is refractory to first-line chemoimmunotherapy, 
who relapsed within 12 months of that therapy, 
or whose disease is R/R after first-line chemo-
immunotherapy and who are not eligible for 
hematopoietic stem cell transplantation (HSCT).13 

The indication was based on findings from 
the phase 3 TRANSFORM trial (NCT03575351). 
Patients were randomly assigned to receive either 
the standard of care of 3 cycles of intravenous 
salvage immunochemotherapy (n = 92) or liso-cel 
(n = 92) in 2 sequential doses. Treatment with the 
CAR T-cell product significantly improved EFS 
compared with the standard of care. At a median 
follow-up of 6.2 months, the median EFS with 
liso-cel was 10.1 months (95% CI, 6.1-not reached) 
vs 2.3 months (95% CI, 2.2-4.3) with standard 
of care (HR, 0.35; 95% CI, 0.23-053). The ORR 

TABLE.  Select  Cel lu lar  Therapies in  Oncology Pipel ine 16-31

Therapy Mechanism Clinical setting Key dates

Regulatory action anticipated in 2023 FDA status

Omidubicel Stem cells HSCT in patients with hematologic malignancies FDA target action date of January 30, 2023

Lifileucel TILs Advanced melanoma Rolling BLA submission started in August 2022

Afamitresgene autoleucel 
(afami-cel; ADP-A2M4)

TCR directed at MAGE-A4 Advanced synovial sarcoma BLA filing planned for fourth quarter 2022

Zevorcabtagene autoleucel 
(zevor-cel; CT053)

CAR directed at BCMA R/R multiple myeloma BLA filing planned for 2023

RMAT fast-track designation RMAT announced

ALLO-501A Allogeneic CAR T cell directed at CD19 R/R large B-cell lymphoma June 2022

ALLO-715 Allogeneic CAR T cell directed at BCMA R/R multiple myeloma April 2021

C-CAR039 Bispecific CAR T cell targeting CD19 and CD20 R/R diffuse large B-cell lymphoma January 2022

CT-041 CAR T cell directed at CLDN18.2 CLDN18.2-positive advanced  gastric/GEJ cancer January 2022

CTX110
CRISPR-edited allogeneic CAR T cell directed  
at CD19

CD19-positive B-cell malignancies November 2021

Ilixadencel Allogeneic dendritic cell Metastatic renal cell carcinoma May 2020

Obecabatagene autoleucel 
(obe-cel)

CAR T cell directed at CD19 R/R B-cell acute lymphoblastic leukemia April 2022

ORCA-T
Formulation of hematopoietic stem cells  
and T cells

Allogeneic stem cell therapy for patients 
undergoing HSCT

October 2020

P-BCMA-101 CAR T cell directed at BCMA R/R multiple myeloma November 5, 2018

TT11 CAR T cell targeting CD30 R/R CD30-positive classical Hodgkin lymphoma February 2020

BLA, biologics license application; CAR, chimeric antigen receptor; CLDN18.2, claudin-18 isoform 2; GEJ, gastroesophageal junction; HSCT, hematopoietic stem cell transplant; RMAT, Regenerative Medicine Advanced Therapy;  
R/R, relapsed or refractory; TCR, T-cell receptor; TILs, tumor-infiltrating lymphocytes.

Renier Brentjens, 
MD, PhD
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was 86% with liso-cel, including a 66% CR rate, 
compared with 48% and 39%, respectively, for 
standard therapy.40

However, tisa-cel did not demonstrate superior-
ity over standard-of-care salvage chemotherapy 
plus autologous HSCT in the phase 3 BELINDA 
trial (NCT03570892). The study enrolled patients 
with aggressive B-cell non-Hodgkin lymphoma 
that relapsed or progressed within 1 year of 
initial treatment.

Efficacy-evaluable patients who received the 
CAR T-cell agent (n = 162) experienced a median 
EFS of 3.0 months (95% CI, 3.0-3.5) vs 3.0 months 
(95% CI, 2.9-4.2) for participants treated with the 
standard of care (n = 160). The HR with tisa-cel 
was 1.07 (95% CI, 0.82-1.40; P = .61). Moreover, 
the ORRs after week 12 assessment were 46.3% 
(95% CI, 38.4%-54.3%), including a 28.4% CR rate, 
with tisa-cel vs 42.5% (95% CI, 34.7%-50.6%) with 
a 27.5% CR rate with standard therapy.41

Despite these disappointing findings, there are 
other CAR T-cell agents in the frontline setting 
that have been displaying encouraging results. 
Perhaps the most notable first-line trial is the 
ongoing phase 2 ZUMA-12 study (NCT03761056). 
The trial is evaluating axi-cel in treatment-naïve 
patients with high-risk LBCL. It is the first 
prospective phase 2 trial to examine CAR T-cell 
therapy as part of first-line treatment for this 
patient population, study authors wrote.

Findings from the primary efficacy analysis of 
ZUMA-12 showed that evaluable patients (n = 37) 
achieved an ORR of 89% (95% CI, 75%-97%), 
including a CR rate of 78%. The trial 
met its primary end point of CR rate. 
Investigators noted that the agent was 
highly effective as first-line therapy 
for high-risk LBCL and that further 
investigation comparing it with chemo-
immunotherapy is warranted.42

“[ZUMA-12] showed a very encourag-
ing result in in terms of the percentage 
of patients that stayed in remission,” 
David G. Maloney, MD, PhD, medi-
cal director of Cellular Immunotherapy and the 
Leonard and Norma Klorfine Endowed Chair for 
Clinical Research at Fred Hutch Cancer Center 
in Seattle, Washington, said in an interview with 
OncologyLive®. “It was not a randomized study. It 
is an exploratory study. But I believe it will form 
the basis for future trials, trying to use [CAR 
T-cell therapy] as a part of frontline therapy.”

THERAPEUTIC AND LOGISTICAL 
CHALLENGES
One of the major drawbacks with CAR T-cell 
agents has been the incidence of toxicities, 
particularly cytokine release syndrome (CRS), 
according to a 2019 analysis of data across clin-
ical trials. CRS usually occurs within a week of 
infusion with a CAR T-cell therapy, and the rate of 

any grade CRS can be as high as 93% in patients 
with lymphoma or leukemia. Patients enrolled 
in early clinical trials using CAR T-cell thera-
pies required intensive care management at a rate 
of nearly 50%.43

“When CAR T cells were first devel-
oped, we did not understand CRS as 
well,” Porter said. “It was, and is, a 
major safety issue. But there has been 
incredible progress in managing the 
toxicity of CAR T cells [and] actually 
preventing it. We understand the biology 
better. A major challenge is to make the 
[therapies] safer. There has been great 
progress to deal with that challenge. As 
[CAR therapy]  becomes safer, as safe, 

and maybe even safer than conventional therapy, 
there is no limit to how and where you can use it.”

Another problematic adverse effect (AE) asso-
ciated with CAR T-cell therapy is 
neurotoxicity, commonly in the form of 
immune effector cell–associated neuro-
toxicity syndrome (ICANS). ICANS 
arises in a significant percentage of 
patients who are treated with CD19-
targeted CAR T-cell therapies and can 
be life-threatening and even fatal. In 
pivotal clinical trials, any-grade ICANS 
rates ranged from 23% to 67% in adults 
with R/R B-cell lymphoma and from 40% to 62% 
for patients with R/R B-cell ALL.43

Due to the complex and time-consuming 
nature of manufacturing CAR T cells, as well 

as their cost, the uptake and administration of 
these therapies on a broad scale has proved diffi-
cult, especially at the community level. There 
are approximately 150 medical centers in the 
United States that are certified to offer at least 1 
CAR T-cell therapy. The vast majority of these are 
academic medical centers in urban areas, poten-
tially making access a challenge for patients who 
do not live close enough to a center.44,45 

“At this stage, it is probably not the time to 
move [CAR T-cell agents] to smaller centers 
because they may not have the clinical expertise 
[with the types of toxicities involved] that would 
be needed to treat these patients,” Brentjens 
said. “As we get better, and as the algorithms 
for managing these toxicities become simpler, 
one could envision that ultimately even smaller 
community hospitals could offer these therapies. 
But that is still several years away.”

Besides toxicity concerns, CAR T-cell therapies 
remain expensive. In a study published in JAMA 
Network Open, investigators used a decision-tree 
model to estimate the cost of the therapy from the 
healthcare practitioner perspective using data 
from publicly available databases and published 
studies.46 Findings showed that the estimated 
total cost of care for treating a single adult patient 
with R/R LBCL with a CAR T-cell therapy was 
$454,611 (95% CI, $452,466-$458,267) in the 
academic hospital inpatient setting and $421,624 
(95% CI, $417,204-$422,325) in the nonacademic 
specialty oncology network setting.46

However, Feinberg said, cost has not been a 
barrier for gaining authorization for CAR therapy. 
“As part of our research, talking directly to both 
physician peers and to the centers evaluating 
these patients, price has not been the stumbling 
block for patients who meet the treatment crite-
ria,” Feinberg said. 

At the same time, he said, “efforts to try to look 
at novel payment strategies like a value-based 
care design have not really taken hold.”

POTENTIAL FOR CELLULAR THERAPIES
Beyond moving into earlier lines of therapy in 
hematologic malignancies, many experts see 
breaking into the treatment paradigm in solid 

tumors as the next step in the evolu-
tion of CAR T-cell therapies. There are 
currently no FDA-approved CAR T-cell 
agents for the treatment of solid tumor 
malignancies.47

“In solid cancers, we are finding that 
the T-cell trafficking to the tumors may 
be different than in hematologic malig-
nancies,” Maloney said. “It is likely a 
more hostile environment for the CAR 

T cells in that the tumor is actively trying to 
suppress the T-cell proliferation. We likely have 
to add other agents to the CAR T cells in our 

David G. Maloney, 
MD, PhD

Carl H. June, MD

CAR THERAPY, CONTINUED ON PAGE 35 

“As we get better, and as the 
algorithms for  

managing these toxicities 
 become simpler, one could 

envision that ultimately even 
smaller community  

hospitals could offer these 
therapies. But that is still  

several years away.”

— RENIER BRENTJENS, MD, PhD
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FORGE AHEAD
WITH A BOLD APPROACH

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

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

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

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

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

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

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

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

IMPORTANT SAFETY INFORMATION

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

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

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

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

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

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

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

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

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

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

IMPORTANT SAFETY INFORMATION

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

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

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

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

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

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

Adverse Reactions

BLENREP
N = 95

All Grades 
(%)

Grade 3-4
(%)

Eye disorders

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

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

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

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

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

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

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

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

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

 

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

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

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

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

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

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

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

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

Data

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

 
 
 
 

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

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

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

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

4 CONTRAINDICATIONS
None.

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

Keratopathy

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

Visual Acuity Changes

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

Monitoring and Patient Instruction

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Relapsed or Refractory Multiple Myeloma

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

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

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

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

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

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

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

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

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

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

Adverse Reactions

BLENREP
N = 95

All Grades 
(%)

Grade 3-4
(%)

Eye disorders

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

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

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

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

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

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

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

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

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

 

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

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

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

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

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

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

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

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

Data

Animal Data: Animal reproductive or developmental toxicity studies were  
not conducted with belantamab mafodotin-blmf. The cytotoxic component  
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be  
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity  
and teratogenicity.
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The following is a brief summary only; see full Prescribing Information  
for complete product information.

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

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

4 CONTRAINDICATIONS
None.

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

Keratopathy

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

Visual Acuity Changes

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

Monitoring and Patient Instruction

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Relapsed or Refractory Multiple Myeloma

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

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

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

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

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

WARNING: OCULAR TOXICITY
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8.2 Lactation

Risk Summary

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

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

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

Contraception

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

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

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

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

8.6 Renal Impairment
No dose adjustment is recommended for patients with mild or moderate renal 
impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/min/1.73 m2  
as estimated by the Modification of Diet in Renal Disease [MDRD] equation)  
[see Clinical Pharmacology (12.3) of full Prescribing Information]. The recommended 
dosage has not been established in patients with severe renal impairment  
(eGFR 15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with  
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis [see Clinical 
Pharmacology (12.3) of full Prescribing Information].
8.7 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment  
(total bilirubin ≤upper limit of normal [ULN] and aspartate aminotransferase  
(AST) >ULN or total bilirubin 1 to ≤1.5 × ULN and any AST).

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

Ocular Toxicity

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

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

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

BLENREP REMS 

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

 • Patients must complete the enrollment form with their provider.

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

Thrombocytopenia

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

Infusion-Related Reactions

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

Embryo-Fetal Toxicity

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

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

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

Lactation

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

Infertility

•  Advise males and females of reproductive potential that BLENREP may impair  
fertility [see Use in Specific Populations (8.3)].
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engineering to make them able to signal and function despite the hostile 
environment of the tumor.”

“Solid tumors are much more complex in the tumor microenvironment,” 
Carl H. June, MD, said in an interview with OncologyLive®. “Just for the CAR 
T cell to get in there and then have the amazing proliferation that we see in 
blood cancers, that has not usually happened, although we are seeing times 
when that does occur.”

June, a 2015 Giants of Cancer Care® award winner in the immuno-oncology 
category, published groundbreaking research into cellular therapies in 
hematologic malignancies that led to the initial approval for tisa-cel. He is 
the Richard W. Vague Professor in Immunotherapy, director of the Center for 
Cellular Immunotherapies, and director of the Parker Institute for Cancer 
Immunotherapy at the University of Pennsylvania. 

Several phase 1 clinical trials are in progress evaluating the safety and 
efficacy of CAR T-cell agents, both as monotherapies and part of combination 
regimens, in solid tumor malignancies. CAR T-cell therapies are being 
examined in glioblastoma as well as gastrointestinal, renal, prostate, 
ovarian, and thoracic cancers.47

The CAR T-cell therapies being studied in solid tumors have a much wider 
array of targets compared with the currently approved agents in hemato-
logic malignancies, which only target either CD19 or BCMA. Agents in the 
space are being developed to target disease-specific antigens such as HER2, 
EGFRvIII, CEA, and GPC3.47

In a first-in-human phase 1/2 trial (NCT04503278), the investigational 
carcinoembryonic antigen claudin 6 (CLDN6)–directed CAR T-cell therapy 
BNT211-01 displayed clinical activity both as monotherapy and in combina-
tion with a CLDN6-encoding mRNA vaccine in patients with CLDN6-positive 
R/R advanced solid tumors. Investigators reported results for 21 evaluable 
patients involving 7 solid tumor types at the European Society for Medical 
Oncology Congress 2022 in September.48

At the June 15, 2022, data cutoff date, the ORR was 33%, including 1 patient 
who experienced a CR. Additionally, 7 patients achieved stable disease, and 
the disease control rate was 67%. The population was heavily pretreated, 
with a median of 4 (range, 3-9) prior lines of therapy. Responses were partic-
ularly encouraging among the 13 participants with testicular cancer; the 
ORR for these patients was 33%, including 1 CR.48

Investigators noted that these results, although promising, cannot be used 
to draw any significant conclusions at this time due to the small number of 
patients enrolled and the early stage of the data.

A primary barrier to the development of CAR T-cell agents in the solid 
tumor space, beyond the complexity of the tumor microenvironment, is the 
lack of specificity of the agents to affect the target antigen. Fatal AEs have 
been reported due to CAR T-cell agents damaging healthy tissues that also 
expressed the target antigen. Additionally, the heterogeneity of tumor anti-
gens in solid tumors compared with that of hematologic malignancies, leads 
to inconsistent and incomplete malignant cell death.47

“Blood-based cancers have historically always been the first pursuit in new 
drug and new treatment development because of the access to tumor cells 
circulating in the blood,” Feinberg said. “Blood-based cancers were the first 
to receive chemotherapy, then high-dose treatments, bone marrow and stem 
cell transplantation, and CAR T. Each technology eventually progressed to be 
useful against solid tumors. 

“If and when CAR T is approved for solid tumors, the US-accredited centers 
performing CAR T would be overwhelmed,” he added. “We are at the begin-
ning of a revolution in therapeutics with newer therapies that will be more 
effective, less toxic, and allow for broader application across patients and 
treatment sites. We need to be prepared for the numbers of patients for which 
we will have to think about its impact on our health care ecosystem, both 
financially as well as operationally.” ■

For a full list of references, see the article at  . 
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PER® Conference Will Offer 
Fresh Insights Into Complex 
Hematology Landscape
WITH A PLETHORA OF approved and emerging novel therapies for 
patients with hematologic malignancies, the treatment paradigm is evolving 
rapidly, intensifying the need for practicing oncologists to keep abreast of 
clinical trial and real-world data, according to Andre H. Goy, MD.

The focus will be on keeping up to date on a range of cancer types 
at the upcoming 27th Annual International Congress on Hematologic 
Malignancies®: Focus on Leukemias, Lymphomas, and Myeloma, which Goy 
is cochairing. Physicians’ Education Resource®, LLC  (PER®), is hosting the 
conference February 23 to 26, 2023, in Miami Beach, Florida.

“We are very fortunate to be part of these times in oncology where we 
have an ongoing revolution in a number of novel therapies,” Goy said in 
an interview with OncologyLive®. “We see a lot of novel therapies that are 
game changers, such as cellular therapies with CAR [chimeric antigen 
receptor] T cells, bispecifics, and some targeted therapy combinations.

“How are these new data changing the way we treat patients? How are 
priorities evolving?” Goy said. “Together we can improve as many patients’ 
lives as possible.”

Goy is physician in chief at Hackensack Meridian Health Oncology 
Care Transformation Service, chairman & chief physician officer at John 
Theurer Cancer Center in Hackensack, New Jersey; Lydia Pfund Chair for 
Lymphoma and academic chairman of oncology at Hackensack Meridian 
School of Medicine at Seton Hall University; and a professor of medicine at 
Georgetown University.

Overall, Goy anticipates that targeted therapy combinations will continue 
to replace the use of chemotherapy in some cancer types. “We’ll see MRD 
[minimal residual disease] becoming an end point more, and treatments, 
particularly T cell–engaging therapy, will provide an opportunity to reset the 
immune system and not have to treat patients indefinitely—a 1-and-done 
treatment,” he added.

At the upcoming PER® conference, leading experts will provide their 
perspectives on how best to choose from among growing options to treat 
patients, Goy said. He noted that presenters will be able to incorporate 
the latest data from the 64th American Society of Hematology Annual 
Meeting and Exposition, which is scheduled for December 2022 in New 
Orleans, Louisiana.

Hot topics to be discussed at the PER® meeting include the increasing 
importance of genomics and molecular testing in hematologic malignan-
cies and coping with emerging value-based care models. The first day of 
the meeting will be dominated by presentations on CAR T-cell therapies. 
Other topics will include upfront therapy in diffuse-large B-cell lymphoma, 
whether to use transplantation in patients with 
Philadelphia chromosome–positive acute 
lymphoblastic leukemia, the latest strate-
gies for unfit patients with 
acute myeloid leukemia, and 
considerations when choos-
ing therapies over several 
stages for patients with indo-
lent non-Hodgkin lymphoma.

For more information 
about the conference, 
visit bit.ly/3T3ETeU.
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To watch the entire OncLive Peer Exchange® discussion,  
scan the QR code or visit, bit.ly/3T9oGEQ

 Participating in the panel are, from left, Eric Jonasch, MD; Rana McKay, MD; Thomas Powels, MD,  
Ulka Nitin Vaishampayan, MD; and Benjamin Maughan, MD, PharmD.

Rapid Developments Generate Waves  
of Excitement for Patients With RCC
by KYLE DOHERTY

THE TREATMENT PARADIGM for patients 
with renal cell carcinoma (RCC) has progressed 
to the point where clinicians have several options 
available to them. However, with this optional-
ity, clinicians must consider a variety of factors 
when selecting the proper treatment regimen for 
a given patient.

“RCC is one of the more moderate or some-
what less frequent cancers in the US, 
at least, it is around the ninth-most 
frequent cancer that we see,” Benjamin 
Maughan, MD, PharmD, said in a 
recent OncLive Peer Exchange®. “As 
with every cancer, there’s a spectrum of 
biologic activity and therefore progno-
sis for the patients that we see. The most 
common clinical criteria that we use are 
the Memorial Sloan Kettering and the 
IMDC [International  Metastatic RCC 
Database Consortium] scoring systems. 
The real bonus or utility of both of those systems 
is that they use very easy to obtain information, 
things like hemoglobin, LDH, or the time course 
of when they became metastatic, and then you are 
starting systemic therapy.”

A panel of genitourinary cancer experts joined 
Maughan to discuss the evolving treatment land-
scape of RCC following the European Society for 
Medical Oncology (ESMO) Annual Congress 2022. 
They reviewed first-line therapy options and 
updated data from novel therapy options across 
lines in advanced clear cell RCC, and the status 
of the treatment landscape for patients with 
nonclear cell RCC

A MULTITUDE OF OPTIONS IN THE  
FIRST-LINE SETTING
First-line treatment of patients with advanced 
clear cell RCC who are not eligible for nephrec-
tomy generally consists of combination therapy, 
usually using immunotherapies and/or kinase 
inhibitors. There are multiple FDA-approved 
combinations in the setting, which combination 

is the proper one for a given patient 
depends on a variety of factors includ-
ing age, comorbidities, risk group, and 
quality of life considerations.

The phase 3 CheckMate 214 trial 
(NCT02231749) compared the immu-
notherapy combination of nivolumab 
(Opdivo) plus ipilimumab (Yervoy) with 
the kinase inhibitor sunitinib (Sutent), 
in patients with treatment-naïve, 
advanced RCC. The primary end 
points of the study were 

overall response rate (ORR), over-
all survival (OS), and progression-free 
survival (PFS).1 

Data from the 5-year follow-up of 
CheckMate 214 showed that, at a median 
follow-up of 67.7 months, patients in the 
intent-to-treat (ITT) population who were 
treated with the combination (n = 550) 
experienced a median OS of 56 months 
vs 38 months among the 546-patients 
in the ITT who received sunitinib (HR, 
0.72; 95% CI, 0.62-0.85). Moreover, the ORR was 
39% and 32%, with complete response rates of 12% 
and 3%, respectively. Investigators also noted that 

the combination displayed no new safety signals 
with the longer follow-up.

“At the 4-year mark, there was about an 11% 
increase in the number of patients that were 
still alive after ipilimumab/nivolumab combi-
nation as compared to sunitinib,” Ulka Nitin 
Vaishampayan, MD, said. “[It is] remark-
able efficacy. The toxicity has its nuances and 
careful management is essential. As we have 
applied that regimen to our average practice 
it has become tougher and tougher, the inci-
dence of toxicities is higher. They really need to 
be diligently managed and acted upon quickly. 
Immediate immunosuppression and careful 
monitoring of the patients is critical.”

In the phase 3 KEYNOTE-426 trial 
(NCT02853331), the immunotherapy pembroli-
zumab (Keytruda) plus axitinib (Inlyta) was 
compared with sunitinib monotherapy in 

patients with treatment-naïve advanced 
clear cell RCC. The dual primary end 
points were OS and PFS.2

At a median follow-up of 42.8 
months (range, 35.6-50.6), patients 
who received the combination (n = 
432) experienced a median OS of 45.7 
months compared with 40.1 months 
among the 429 patients who received 
sunitinib (HR, 0.73; 95% CI, 0.60-
0.88; P < .001). Additionally, patients 
in the investigational arm also experi-

enced a benefit in terms of ORR (60.4% vs 39.6%, 
respectively) and median PFS (15.7 months vs 
11.1 months, respectively).

Benjamin 
Maughan,  

MD, PharmD

Ulka Nitin 
Vaishampayan, 

MD
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In the phase 3 CLEAR trial (NCT02811861), 
pembrolizumab was again used, this time in 
combination with the kinase inhibitor lenvati-
nib (Lenvima). The combination was compared 
with sunitinib in patients with advanced clear 
cell RCC. The primary end point was PFS.3

Patients treated with pembrolizumab and 
lenvatinib (n = 355) had a median survival 
follow-up of 33.7 months and patients in the 
monotherapy arm (n = 357) had a median 
survival follow-up of 33.4 months. The median 
PFS was 23.3 months (95% CI, 20.8-27.7) vs 
9.2 months (95% CI, 6.0-11.0), respectively (HR, 
0.42; 95% CI, 0.34-0.52). Additionally, patients 
in the investigational arm experienced a signifi-
cantly higher ORR compared with those in the 

control arm, 71% (95% CI, 66.3%-75.7%) vs 36.1% 
(95% CI, 31.2%-41.1%), respectively.

The phase 3 CheckMate 9ER trial 
(NCT03141177) tested the efficacy of combin-
ing an immunotherapy agent with a tyrosine 
kinase inhibitor (TKI) in RCC. The trial 
compared nivolumab plus the TKI cabozantinib 
(Cabometyx) with sunitinib in patients with 
treatment-naïve clear cell RCC. The primary 
end point was PFS by blinded independent 
central review.4

Patients in the combination arm (n = 323) 
experienced a median PFS of 16.6 months 
compared with 8.3 months in the sunitinib 
group (n = 328; HR, 0.56; 95% CI 0.46–0.68). The 
ORR was 55.7% (95% CI, 50.1%-61.2%) vs 28.4% 
(95% CI, 23.5%-33.6%), respectively. A median 
OS improvement was also observed; 37.7 months 
vs 34.3 months, respectively (HR, 0.70; 95% 
CI, 0.55-0.90).

“We need to spell out the treatment sequences 
better,” Vaishampayan said. “All these regimens 
have been in parallel, and they have all been 
compared to sunitinib. We really have not had 
a chance to optimize these regimens as to what 
happens after front line immunotherapy [plus] 
immunotherapy versus immunother-
apy [plus] TKI. And what are the pros 
and cons of which way we should go 
going forward.”

Beyond the currently available 
options in terms of combination ther-
apies, investigators are vying to fill 
some of the blind spots in the RCC 
treatment landscape by evaluat-
ing several novel doublet and triplet 
regimens in the frontline setting. Updated find-
ings from many of these clinical trials were 
presented during the 2022 ESMO Congress.

In the ongoing phase 2 LITESPARK-003 
trial (NCT03634540), investigators are adding 
the first-in-class HIF-2α belzutifan (Welireg) 
to cabozantinib for the treatment of patients 
with advanced clear cell RCC. The primary end 
point of the trial is confirmed ORR. Secondary 
end points include duration of response 
(DOR), PFS, and OS.5

Investigators presented preliminary findings 
from treatment-naïve patients (cohort 1; n = 35). At 
a median follow-up of 14 months (range, 0.2-33.0), 
the confirmed ORR was 57%, including 2 patients 
who achieved a complete response. Additionally, 
the median DOR was 28.6 months (range, 1.7+-
28.6) and the median PFS was 30.3 months (95% 
CI, 9.4-not reached). Ten patients had to discon-
tinue treatment with the combination, mostly due 
to progression (n = 8). Belzutifan plus cabozan-
tinib had manageable safety with promising 
antitumor activity in treatment-naïve patients with 
advanced clear cell RCC, study authors wrote in a 
presentation at ESMO Congress 2022.

“At the moment, we do not actually have 
any good biological rationale necessarily for 
combining HIF-2α with a TKI or with immuno-
therapy, but the clinical trials are proceeding,” 
Eric Jonasch, MD, said. “These wonder-
ful data that we see here; how much of that 

is driven by belzutifan alone? How 
much is cabozantinib adding to it? 
A cautionary note [is needed] as we 
start just, as oncologists do, piling 
drugs upon drugs.”

Data from another ongoing study in 
the first-line RCC space were presented 
during the 2022 ESMO Congress. The 
phase 3 PIVOT-09 trial (NCT03729245) 
is comparing nivolumab plus the IL-2 

prodrug bempegaldesleukin with investigator’s 
choice of VEGF-targeted TKI. The primary end 
points are ORR and OS.6

Investigators reported results for patients 
with IMDC intermediate- or poor-risk disease. 
Patients in the investigational arm (n = 256) 
experienced an ORR of 23%, including a 2% 
complete response rate, compared with an 
ORR of 30.6% in the TKI arm. However, a bene-
fit in terms of median DOR, 16.4 months (95% 
CI, 10.5-22.7) vs 13.2 (95% CI, 10.6-18.6), 
respectively. Investigators concluded that 
the combination did not improve outcomes 
compared with investigator’s choice of TKI. 

During the 2021 American Society of Clinical 
Oncology Genitourinary Cancers Symposium, 
investigators outlined their plans for the phase 
3 PDIGREE trial (NCT03793166). PDIGREE is 
an adaptive, randomized trial where patients 
with untreated RCC will initially receive induc-
tion ipilimumab plus nivolumab. Patients with 
complete responses will then undergo mainte-
nance treatment with nivolumab and those who 
experience progression will switch to treatment 
with cabozantinib.7

“THE EVOLVING TREATMENT 
LANDSCAPE OF RENAL CELL 
CARCINOMA: HIGHLIGHTS 
FROM ESMO 2022 AND 
BEYOND”

MODERATOR
Thomas Powles, MD
Professor of Genitourinary Oncology
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Medical Oncologist
Associate Professor of Medicine
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EXCITEMENT BUILDING BEYOND  
THE FIRST LINE 
Treatment options in the second-line and later in 
advanced clear cell RCC are a bit more limited 
compared with the frontline setting. In this 
space, less combinations are used and monother-
apy with immunotherapies are more common. 
Similar to the first line, there are multiple 
FDA-approved treatment regimens.

“All the success of the frontline therapies has 
put us in a predicament in second-line because 
now our standard front line is immunotherapy 
combination strategies and all of our standard 
second-line options were all derived from the 
VEGF-targeted era where people were 
progressing post VEGF, not necessarily 
post immunotherapies,” Rana McKay, 
MD, said. “What we are trying to do 
right now with the level of data that 
we have is scrapping together retro-
spective series. There is very limited 
prospective data to help guide what is 
the appropriate strategy in patients that 
have had post immunotherapy progres-
sion. It really is a predicament in the field, and 
it is an area where we just need a ton of clini-
cal trials to help better define what to do in the 
second-line space.”

The phase 3 METEOR trial (NCT01865747) 
compared cabozantinib monotherapy with ever-
olimus (Afinitor) in patients with advanced RCC 
after prior antiangiogenic therapy. The primary 
end point was PFS.10

Patients who received cabozantinib (n = 330) 
experienced a median OS of 21.4 months 
compared with 17.1 in the 328-patient everoli-
mus arm (HR, 0.70; 95% CI, 0.58-0.85; P = .0002). 
The median follow-up was 28 months (range, 
25-30). Study authors concluded that cabozan-
tinib significantly improved OS compared with 

everolimus and that the benefit was consistent 
following a long-term follow-up.

The TIVO-3 trial (NCT02627963) compared 
tivozanib sorafenib in patients with relapsed/
refractory RCC. Tivozanib was found to signifi-
cantly improve PFS compared with sorafenib 
(HR, 0.672; 95% CI, 0.52-0.87). Additionally, 
patients in the tivozanib arm (n = 175) expe-
rienced a 6-month PFS rate of 49.6% (95% CI, 
42%-57%) vs 35.1% (95% CI, 27%-43%) in the 
sorafenib arm (n = 175).11

In the phase 3 CheckMate 025 trial 
(NCT01668784), investigators examined 
nivolumab (n = 410) vs everolimus (n = 411) in 

patients with previously treated RCC. 
The median OS was 25.0 months (95% 
CI, 21.8-not estimable) and 19.6 months 
(95% CI, 17.6-23.1), respectively. The 
ORR was 25% and 5%, respectively.12  

Findings from a phase 2 trial 
(NCT01136733) led to the FDA approval 
of lenvatinib plus everolimus for the 
treatment of patients with advanced 
RCC in the second-line and beyond. 

Results from the trial found that the combina-
tion elicited a median PFS of 14.6 months (95% 
CI, 5.9-20.1) compared with 5.5 months (95% CI, 
3.5-7.1) with everolimus alone (HR, 0.40; 95% CI; 
0.24-0.68; P = .0005).13

In addition to the already approved therapies, 
there are multiple trials underway examin-
ing regimens in the second-line and beyond of 
clear cell RCC. The phase 3 CONTACT-03 trial 
(NCT04338269) is comparing atezolizumab in 
combination with cabozantinib compared with 
cabozantinib alone following treatment with an 
immune checkpoint inhibitor. In another phase 
3 trial (NCT04987203) investigators are exam-
ining tivozanib in combination with nivolumab 
vs tivozanib monotherapy after 1 or 2 prior 
lines of therapy. Finally, in a phase 2 trial 
(NCT03634540) belzutifan is being added to 
cabozantinib in patients who have received prior 

immunotherapy and no more than 2  
prior treatments.12-14

LIMITED NON-CLEAR CELL RCC 
TREATMENT PARADIGM PERSIST 
Patients with nonclear cell RCC are a more 
rare and underserved population who are often 
excluded from phase 3 trials, and thus their 
treatment options at this point are somewhat 
lacking. However, there are still some exciting 
clinical trials underway looking to expand the 
treatment paradigm.

The phase 2 KEYNOTE-B61 trial 
(NCT04704219) is examining the combination 
of pembrolizumab plus lenvatinib as a first-line 
treatment for patients with advanced nonclear 
cell RCC. Preliminary results from the trial 
presented during the ESMO Congress 2022 
showed that patients with a follow-up of at least 
24 weeks (n = 82) achieved an ORR of 47.6% 
(95% CI, 36.4%-58.9%), including 3 complete 
responses. Additionally, the median DOR was not 
reached (range, 1.4+-7.2+).15

In another phase 2 study (NCT03635892), 
cabozantinib plus nivolumab is being evalu-
ated as a potential regimen for patients who 
underwent 1 or fewer prior systematic therapies 
besides immune checkpoint inhibitors. Initial 
findings showed that efficacy-evaluable patients 
with papillary, unclassified, or translocation-as-
sociated RCC (n = 40) achieved an ORR of 47.5% 
(95% CI, 31.5%-63.9%) with a median PFS of 
12.5 months (95% CI, 6.3-16.4).16

Finally, axitinib plus pembrolizumab is being 
evaluated as a frontline treatment for patients 
with non-clear cell RCC in the NEMESIA trial. 
Preliminary data from 25 patients found that 
the disease control rate was 86.3%. The median 
PFS was 10.8 months (95% CI, 1.7-11.5) and 7 
patients had their treatment interrupted due to 
immune-related adverse events.17

“The combination of nivolumab and cabozan-
tinib had activity in the non-clear cell 
population,” McKay said. “But again, we are left 
with single-arm phase 2 studies in a population 
of patients that [is] small. It is not randomized 
data. As a field, we need to move towards being 
able to better incorporate these patients into 
clinical trials and really truly test. Right now, 
we just do not have that level one evidence to 
support the immunotherapy combination strate-
gies for the non-clear cell patients.”

The future for these patients is not with-
out prospects, moderator Thomas Powels, MD, 
noted in his concluding remarks. “Overall, I 
think the renal cancer space is moving forward 
nicely and has moved incredibly quickly,” he 
said. “Now we’re assessing these data and begin-
ning to see some negative trials for the first 
time. That means perhaps we need to change 
our direction and as we do, I think the academic 

 Moderator Thomas Powels, MD, (center), leads a discussion on 
advances for patients with nonclear cell renal cell carcinoma.

Rana McKay, MD
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E P I S O D E  1 
Overview on Clear Cell RCC: 
Prevalence and Prognosis

Expert oncologists discuss the prevalence and 
prognoses in advanced clear cell RCC before 
moving into treatment considerations.

“The Evolving Treatment Landscape of Renal Cell Carcinoma (RCC): Highlights from ESMO 2022 and Beyond” is a 14-episode OncLive Peer 
Exchange® video series. To watch the full series, visit bit.ly/3gBmsRd, or get started by viewing one of the episodes below:
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E P I S O D E  2 
What is the Role of Nephrectomy  
in Advanced Clear Cell RCC?

Panelists provide a comprehensive insight to 
the role of nephrectomy over systemic therapy 
in patients with advanced clear cell RCC.

E P I S O D E  3 
Selecting the Appropriate  
First-Line Therapy

Focusing on systemic therapy, panelists review 
data for first-line combination regimens for 
patients with advanced clear cell RCC.

NEXT UP

community as well as the pharmaceutical indus-
try need to get together and work out where 
that leads us. My personal opinion of this is the 
biomarkers are going to turn out to be really 
important in the future.” ■
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INDICATION
BESREMi is indicated for the treatment of adults with 
polycythemia vera  

IMPORTANT SAFETY INFORMATION

WARNING: RISK OF SERIOUS DISORDERS 
Interferon alfa products may cause or aggravate fatal or 
life-threatening neuropsychiatric, autoimmune, ischemic, 
and infectious disorders. Patients should be monitored 
closely with periodic clinical and laboratory evaluations. 
Therapy should be withdrawn in patients with persistently 
severe or worsening signs or symptoms of these 
conditions. In many, but not all cases, these disorders 
resolve after stopping therapy.

CONTRAINDICATIONS
 Existence of, or history of severe psychiatric disorders, 
particularly severe depression, suicidal ideation, or  
suicide attempt

 Hypersensitivity to interferons including interferon alfa-2b  
or any of the inactive ingredients of BESREMi.

 Moderate (Child-Pugh B) or severe (Child-Pugh C)  
hepatic impairment

 History or presence of active serious or untreated  
autoimmune disease

 Immunosuppressed transplant recipients

WARNINGS AND PRECAUTIONS 
Patients exhibiting the following events should be closely monitored 
and may require dose reduction or discontinuation of therapy: 
 Depression and Suicide: Monitor closely for symptoms and need  
for treatment.

 Endocrine Toxicity: Discontinue if endocrine disorders occur that 
cannot be medically managed. 

 Cardiovascular Toxicity: Avoid use in patients with severe, acute or 
unstable cardiovascular disease. Monitor patients with history of 
cardiovascular disorders more frequently.

 Decreased Peripheral Blood Counts: Perform blood counts at 
baseline, every 2 weeks during titration, and at least every 3-6 
months during maintenance treatment.

 Hypersensitivity Reactions: Stop treatment and immediately  
manage reaction. 

 Pancreatitis: Consider discontinuation if confirmed pancreatitis.
 Colitis: Discontinue if signs or symptoms of colitis.
 Pulmonary Toxicity: Discontinue if pulmonary infiltrates or 
pulmonary function impairment.

 Ophthalmologic Toxicity: Advise patients to have eye examinations 
before and during treatment. Evaluate eye symptoms promptly 
and discontinue if new or worsening eye disorders.

 Hyperlipidemia: Monitor serum triglycerides before BESREMi 
treatment and intermittently during therapy and manage  
when elevated.

 Hepatotoxicity: Monitor liver enzymes and hepatic function at 
baseline and during treatment. Reduce dose or discontinue 
depending on severity. 

 Renal Toxicity: Monitor serum creatinine at baseline and during 
therapy. Discontinue if severe renal impairment develops.

 Dental and Periodontal Toxicity: Advise patients on good oral 
hygiene and to have regular dental examinations.

 Dermatologic Toxicity: Consider discontinuing if clinically 
significant dermatologic toxicity.

 Driving and Operating Machinery: Advise patients to avoid driving 
or using machinery if they experience dizziness, somnolence,  
or hallucination.

ADVERSE REACTIONS
The most common adverse reactions reported in > 40% of 
patients in the PEGINVERA study (n=51) were influenza-like illness, 
arthralgia, fatigue, pruritis, nasopharyngitis, and musculoskeletal 
pain. In the pooled safety population (n=178), the most common 
adverse reactions greater than 10%, were liver enzyme elevations 
(20%), leukopenia (20%), thrombocytopenia (19%), arthralgia (13%), 
fatigue (12%), myalgia (11%), and influenza-like illness (11%).

DRUG INTERACTIONS
Patients on BESREMi who are receiving concomitant drugs which 
are CYP450 substrates with a narrow therapeutic index should be 
monitored to inform the need for dosage modification for these 
concomitant drugs. Avoid use with myelosuppressive agents and 
monitor patients receiving the combination for effects of excessive 
myelosuppression. Avoid use with narcotics, hypnotics or sedatives 
and monitor patients receiving the combination for effects of 
excessive CNS toxicity.

USE IN SPECIFIC POPULATIONS
 Pregnancy: Can cause fetal harm. Advise females of reproductive 
potential of the potential risk to a fetus and to use  
effective contraception.

 Lactation: Advise women not to breastfeed during treatment and 
for 8 weeks after the final dose. 

 Avoid use in patients with eGFR <30 mL/min.
Please see Brief Summary of full Prescribing Information, 
including Boxed Warning, on adjacent pages.
Reference: 1. Besremi. Package insert. PharmaEssentia Corporation; 2021.  
2. Referenced with permission from the NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines®) for Myeloproliferative Neoplasms V.3.2022. 
© National Comprehensive Cancer Network, Inc. 2022. All rights reserved. 
Accessed September 22, 2022. To view the most recent and complete 
version of the guideline, go online to NCCN.org. NCCN makes no warranties 
of any kind whatsoever regarding their content, use or application and 
disclaims any responsibility for their application or use in any way.

© 2022 PharmaEssentia Corporation. All rights reserved.

BESREMi, the BESREMi logo, and PharmaEssentia are registered trademarks  
of PharmaEssentia Corporation, and the PharmaEssentia logo is a trademark  
of PharmaEssentia Corporation.  
US-BSRM-2200077  (v2.0)  10/2022

NCCN=National Comprehensive Cancer Network® (NCCN®).  
PV, polycythemia vera.

BESREMi targets  
the bone marrow,  
the source of PV,  
so you can address  
the underlying disease1

Ropeginterferon alfa-2b-njft (BESREMi) is a 
recommended option by the NCCN Clinical Practice 

Guidelines in Oncology (NCCN Guidelines®)2

Discover more at  
BESREMiHCP.com



Brief Summary of Prescribing Information for BESREMi (ropeginterferon alfa-2b-njft) 
BESREMi (ropeginterferon alfa-2b-njft) injection, for subcutaneous use 
See package insert for full Prescribing Information 

 

1   INDICATIONS AND USAGE 
BESREMi is indicated for the treatment of adults with polycythemia vera. 
4   CONTRAINDICATIONS 
BESREMi is contraindicated in patients with: 
      •   Existence of, or history of severe psychiatric disorders, particularly severe depression, suicidal 

ideation, or suicide attempt 
      •   Hypersensitivity to interferons including interferon alfa-2b or any of the inactive ingredients of 

BESREMi 
      •   Moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment 
      •   History or presence of active serious or untreated autoimmune disease 
      •   Immunosuppressed transplant recipients 
5    WARNINGS AND PRECAUTIONS 

5.1 Depression and Suicide 
Life-threatening or fatal neuropsychiatric reactions have occurred in patients receiving interferon alfa 
products, including BESREMi. These reactions may occur in patients with and without previous psychiatric 
illness. Serious neuropsychiatric reactions have been observed in 3% of patients treated with BESREMi 
during the clinical development program. Among the 178 patients in the clinical development program of 
BESREMi, 17 cases of depression, depressive symptoms, depressed mood, and listlessness occurred. Of 
these seventeen cases, 3.4% of the patients recovered with temporary drug interruption and 2.8% stopped 
BESREMi treatment. 
Other central nervous system effects, including suicidal ideation, attempted suicide, aggression, bipolar 
disorder, mania and confusion have been observed with other interferon alfa products. BESREMi is 
contraindicated in patients with a history of severe psychiatric disorders, particularly severe depression, 
suicidal ideation, or suicide attempt [see Contraindications (4)]. 
Closely monitor patients for any symptoms of psychiatric disorders and consider psychiatric consultation 
and treatment if such symptoms emerge. If psychiatric symptoms worsen, it is recommended to discontinue 
BESREMi therapy. 

5.2 Endocrine Toxicity 
Endocrine toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These 
toxicities may include worsening hypothyroidism and hyperthyroidism. Autoimmune thyroiditis and 
hyperglycemia, including new onset type 1 diabetes, have been reported in patients receiving interferon  
alfa-2b products. Eight cases of hyperthyroidism (4.5%), seven cases of hypothyroidism (3.9%) and  
five cases (2.8%) of autoimmune thyroiditis/thyroiditis occurred in the development program of BESREMi. 
Do not use BESREMi in patients with active serious or untreated endocrine disorders associated with 
autoimmune disease [Contraindications (4)]. Evaluate thyroid function in patients who develop symptoms 
suggestive of thyroid disease during BESREMi therapy. Discontinue BESREMi in patients who develop 
endocrine disorders that cannot be adequately managed during treatment with BESREMi. 

5.3 Cardiovascular Toxicity 
Cardiovascular toxicity has occurred in patients receiving interferon alfa products, including BESREMi.  
Toxicities may include cardiomyopathy, myocardial infarction, atrial fibrillation and coronary artery 
ischemia [see Adverse Reactions (6.1)]. Patients with a history of cardiovascular disorders should be 
closely monitored for cardiovascular toxicity during BESREMi therapy. Avoid use of BESREMi in patients 
with severe or unstable cardiovascular disease, (e.g., uncontrolled hypertension, congestive heart failure 
(≥ NYHA class 2), serious cardiac arrhythmia, significant coronary artery stenosis, unstable angina) or 
recent stroke or myocardial infarction. 

5.4 Decreased Peripheral Blood Counts 
Decreased peripheral blood counts have occurred in patients receiving interferon alfa products, including 
BESREMi. These toxicities may include thrombocytopenia (increasing the risk of bleeding), anemia, and 
leukopenia (increasing the risk of infection). Thrombocytopenia of grade 3 (platelet counts <50,000 – 
25,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Anemia of grade 3 (Hgb < 8 g/dL) 
or greater occurred in 1% of BESREMi-treated patients. Leukopenia of grade 3 (WBC counts <2,000 – 
1,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Infection occurred in 48% of BESREMi-
treated patients, while serious infections occurred in 8% of BESREMi-treated patients. Monitor complete 
blood counts at baseline, during titration and every 3-6 months during the maintenance phase. Monitor 
patients for signs and symptoms of infection or bleeding. 

5.5 Hypersensitivity Reactions 
Hypersensitivity reactions have occurred in patients receiving interferon alfa products, including BESREMi. 
BESREMi is contraindicated in patients with hypersensitivity reactions to interferon products or any of  
the inactive ingredients in BESREMi [see Contraindications (4)]. Toxicities may include serious, acute 
hypersensitivity reactions (e.g., urticaria, angioedema, bronchoconstriction, anaphylaxis). If such reactions 
occur, discontinue BESREMi and institute appropriate medical therapy immediately. Transient rashes may 
not necessitate interruption of treatment. 

5.6 Pancreatitis 
Pancreatitis has occurred in patients receiving interferon alfa products, including BESREMi. Pancreatitis 
was reported in 2.2% of patients receiving BESREMi. Symptoms may include nausea, vomiting, upper 
abdominal pain, bloating, and fever. Patients may experience elevated lipase, amylase, white blood cell 
count, or altered renal/hepatic function. Interrupt BESREMi treatment in patients with possible pancreatitis 
and evaluate promptly. Consider discontinuation of BESREMi in patients with confirmed pancreatitis. 

5.7 Colitis 
Fatal and serious ulcerative or hemorrhagic/ischemic colitis have occurred in patients receiving interferon 
alfa products, some cases occurring as early as 12 weeks after start of treatment. Symptoms may include 
abdominal pain, bloody diarrhea, and fever. Discontinue BESREMi in patients who develop these signs or 
symptoms. Colitis may resolve within 1 to 3 weeks of stopping treatment. 

5.8 Pulmonary Toxicity 
Pulmonary toxicity has occurred in patients receiving interferon alfa products, including BESREMi. Pulmonary 
toxicity may manifest as dyspnea, pulmonary infiltrates, pneumonia, bronchiolitis obliterans, interstitial 
pneumonitis, pulmonary hypertension, and sarcoidosis. Some events have resulted in respiratory failure 
or death. Discontinue BESREMi in patients who develop pulmonary infiltrates or pulmonary function 
impairment. 

5.9 Ophthalmologic Toxicity 
Ophthalmologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. 
These toxicities may include severe eye disorders such as retinopathy, retinal hemorrhage, retinal 
exudates, retinal detachment and retinal artery or vein occlusion which may result in blindness. During 

BESREMi therapy, 23% of patients were identified with an eye disorder. Eyes disorders ≥5% included 
cataract (6%) and dry eye (5%). Advise patients to have eye examinations before and during BESREMi 
therapy, specifically in those patients with a retinopathy-associated disease such as diabetes mellitus or 
hypertension. Evaluate eye symptoms promptly. Discontinue BESREMi in patients who develop new or 
worsening eye disorders. 

5.10 Hyperlipidemia 
Hyperlipidemia has occurred in patients treated with interferon alfa products, including BESREMi. 
Hyperlipidemia, hypertriglyceridemia, or dyslipidemia occurred in 3% of patients receiving BESREMi. 
Elevated triglycerides may result in pancreatitis [see Warnings and Precautions (5.6)]. Monitor serum 
triglycerides before BESREMi treatment and intermittently during therapy and manage when elevated. 
Consider discontinuation of BESREMi in patients with persistently, markedly elevated triglycerides. 

5.11 Hepatotoxicity 
Hepatotoxicity has occurred in patients receiving interferon alfa products, including BESREMi. These toxicities 
may include increases in serum ALT, AST, GGT and bilirubin. BESREMi is contraindicated in patients with 
moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment [see Contraindications (4)]. 
Increases in serum ALT ≥3 times the upper limit of normal (ULN), AST ≥3 times the ULN, GGT ≥3 times 
the ULN, and bilirubin >2 times the ULN have been observed in patients treated with BESREMi. 
In the clinical development program of BESREMi, 36 patients (20%) experienced liver enzyme elevations, 
33 of whom had elevations of 1.25-5x ULN. Patients were able to resume BESREMi upon resolution of 
liver enzyme elevations. Liver enzyme elevations have also been reported in patients after long-term 
BESREMi therapy. 
Monitor liver enzymes and hepatic function at baseline and during BESREMi treatment. Reduce BESREMi 
dosage by 50 mcg for increased AST/ALT/GGT then monitor AST/ALT/GGT weekly until the values return  
to baseline or grade 1 (ALT and AST < 3 x ULN if baseline was normal; 1.5 - 3 x baseline if baseline was 
abnormal, and GGT < 2.5 x ULN if baseline was normal; 2 - 2.5 x baseline if baseline was abnormal) [see 
Dosage and Administration (2.3) in the full prescribing information]. If toxicity does not improve, continue 
decreasing the BESREMi dose at biweekly intervals until recovery to grade 1. Hold if AST/ALT/GGT  
> 20 x ULN and consider permanent discontinuation if increased liver enzyme levels persist after four dose-
reductions. Discontinue BESREMi in patients who develop evidence of hepatic decompensation (characterized 
by jaundice, ascites, hepatic encephalopathy, hepatorenal syndrome or variceal hemorrhage) during 
treatment [see Use in Specific Populations (8.7)]. 

5.12 Renal Toxicity 
Renal toxicity has occurred in patients receiving interferon alfa products, including BESREMi. During 
BESREMi therapy, <1% of patients were reported to develop renal impairment and <1% of patients were 
reported to have toxic nephropathy. Monitor serum creatinine at baseline and during therapy. Avoid use of 
BESREMi in patients with eGFR <30 mL/min. Discontinue BESREMi if severe renal impairment develops 
during treatment [see Use in Specific Populations (8.6)]. 

5.13 Dental and Periodontal Toxicity 
Dental and periodontal toxicities may occur in patients receiving interferon alfa products, including BESREMi. 
These toxicities may include dental and periodontal disorders, which may lead to loss of teeth. In addition, 
dry mouth could have a damaging effect on teeth and oral mucous membranes during long-term treatment 
with BESREMi. Patients should have good oral hygiene and regular dental examinations. 

5.14 Dermatologic Toxicity 
Dermatologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These 
toxicities have included skin rash, pruritus, alopecia, erythema, psoriasis, xeroderma, dermatitis acneiform, 
hyperkeratosis, and hyperhidrosis. Consider discontinuation of BESREMi if clinically significant dermatologic 
toxicity occurs. 

5.15 Driving and Operating Machinery 
BESREMi may impact the ability to drive and use machinery. Patients should not drive or use heavy machinery 
until they know how BESREMi affects their abilities. Patients who experience dizziness, somnolence or 
hallucination during BESREMi therapy should avoid driving or using machinery. 

5.16 Embryo-Fetal Toxicity 
Based on the mechanism of action, BESREMi can cause fetal harm when administered to a pregnant woman 
[see Clinical Pharmacology (12.1) in the full prescribing information and Use in Specific Populations (8.1)]. 
Pregnancy testing is recommended in females of reproductive potential prior to treatment with BESREMi. 
Advise females of reproductive potential to use an effective method of contraception during treatment with 
BESREMi and for at least 8 weeks after the final dose [see Dosage and Administration (2.1) in the full 
prescribing information and Use in Specific Populations (8.1, 8.3)]. 
6   ADVERSE REACTIONS 

6.1 Clinical Trials Experience 
The following clinically significant adverse reactions are described elsewhere in the labeling. 
      •  Depression and Suicide [see Warnings and Precautions (5.1)] 
      •  Endocrine Toxicity [see Warnings and Precautions (5.2)] 
      •  Cardiovascular Toxicity [see Warnings and Precautions (5.3)] 
      •  Decreased Peripheral Blood Counts [see Warnings and Precautions (5.4)] 
      •  Hypersensitivity Reactions [see Warnings and Precautions (5.5)] 
      •  Pancreatitis [see Warnings and Precautions (5.6)] 
      •  Colitis [see Warnings and Precautions (5.7)] 
      •  Pulmonary Toxicity [see Warnings and Precautions (5.8)] 
      •  Ophthalmologic Toxicity [see Warnings and Precautions (5.9)] 
      •  Hyperlipidemia [see Warnings and Precautions (5.10)] 
      •  Hepatotoxicity [see Warnings and Precautions (5.11)] 
      •  Renal Toxicity [see Warnings and Precautions (5.12)] 
      •  Dental and Periodontal Toxicity [see Warnings and Precautions (5.13)] 
      •  Dermatologic Toxicity [see Warnings and Precautions (5.14)] 
      •  Driving and Operating Machinery [see Warnings and Precautions (5.15)] 
      •  Embryo-Fetal Toxicity [see Warnings and Precautions (5.16)] 
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 pooled safety population described in the Warnings and Precautions section reflects exposure to BESREMi 
as monotherapy for the treatment of polycythemia vera dosed every two to four weeks in 178 patients in 
two open-label trials [PEGINVERA, PROUD/CONTINUATION PV]. The mean age at baseline was 58.6 years 
(range 30-85 years), 88 (49.4%) women, 90 (50.6%) men, 177 (99%) Caucasian and 1 (1%) Asian. Among 
178 patients who received BESREMi, 80% were exposed for 12 months or longer. The mean dose of 
BESREMi was 334 mcg SD ± 121 during the treatment period. In this pooled safety population, the most 
common adverse reactions greater than 10%, were liver enzyme elevations (20%), leukopenia (20%), 
thrombocytopenia (19%), arthralgia (13%), fatigue (12%), myalgia (11%), and influenza-like illness (11%). 
The safety findings described below reflect exposure to BESREMi as monotherapy for the treatment of 
polycythemia vera in 51 patients in the PEGINVERA study [see Clinical Studies (14) in the full prescribing 
information]. Among the 51 patients receiving BESREMi, 71% were exposed for 12 months or longer, 63% 
were exposed for three years or longer, and 53% were exposed for greater than five years. 
Serious adverse reactions were reported in 16% of patients in the PEGINVERA study. The most common 
serious adverse reactions observed during the study (≥ 4%) included urinary tract infection (8%), transient 
ischemic attack (6%) and depression (4%). 

WARNING: RISK OF SERIOUS DISORDERS 
Risk of Serious Disorders: Interferon alfa products may cause or aggravate fatal or life-threatening 
neuropsychiatric, autoimmune, ischemic, and infectious disorders. Patients should be monitored 
closely with periodic clinical and laboratory evaluations. Therapy should be withdrawn in patients 
with persistently severe or worsening signs or symptoms of these conditions. In many, but not all 
cases, these disorders resolve after stopping therapy [see Warnings and Precautions (5.1, 5,2, 5.3, 
5.4) and Adverse Reactions (6.1)].



Adverse reactions requiring permanent discontinuation in >2% of patients who received BESREMi included 
depression (8%) arthralgia (4%), fatigue (4%), and general physical health deterioration (4%) In the 
PEGINVERA study, patients were not pre-screened for depression or anxiety disorders. 
The most common adverse reactions reported in ≥10% of patients in the PEGINVERA study are listed in 
Table 2. 

 

*Adverse Reactions defined as all treatment emergent adverse events 
Grouped Term Definitions 
a Includes pyrexia, chills, and influenza-like illness. 
b Includes asthenia, malaise, and fatigue. 
c Includes pharyngitis and nasopharyngitis. 
d Includes musculoskeletal pain, back pain, pain in extremity, bone pain, flank pain, and spinal pain. 
e Includes headache, migraine, and head pain. 
f Includes night sweats and hyperhidrosis. 
g Includes upper respiratory tract infection, rhinitis, bronchitis, and respiratory tract infection. 
h Includes abdominal pain upper, abdominal pain lower, and abdominal pain. 
i Includes insomnia, sleep disorder, and abnormal dreams. 
j Includes peripheral edema and generalized edema. 
k Includes hypertension and hypertensive crisis. 
l Includes rash, maculopapular rash, and pruritic rash. 
m Includes transaminase increase, hepatic enzyme increase, GGT increase, AST increase, and ALT 

increase. 
Clinically relevant adverse reactions in < 10% of patients include: 
Cardiovascular System: Atrial fibrillation 

6.2 Immunogenicity 
As with all therapeutic proteins, there is potential for immunogenicity. The detection of antibody formation 
is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of 
antibody (including neutralizing antibody) positivity in an assay may be influenced by several factors, including 
assay methodology, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies in the studies described below with 
the incidence of antibodies in other studies or to other interferon alfa-2b products may be misleading. 
The incidence of binding antibodies to ropeginterferon alfa-2b-njft was 1.4% (2/146) and they were 
observed as early as 8 weeks post-dosing. Among the patients who tested positive for binding antibodies, 
none developed neutralizing antibodies. 
7   DRUG INTERACTIONS 

7.1 Drugs Metabolized by Cytochrome P450 
Certain proinflammatory cytokines, including interferons, can suppress CYP450 enzymes resulting in 
increased exposures of some CYP substrates [see Clinical Pharmacology (12.3) in the full prescribing 
information]. Therefore, patients on BESREMi who are receiving concomitant drugs that are CYP450 
substrates with a narrow therapeutic index should be monitored to inform the need for dosage 
modification for these concomitant drugs. 

7.2 Myelosuppressive Agents 
Concomitant use of BESREMi and myelosuppressive agents can produce additive myelosuppression. 
Avoid use and monitor patients receiving the combination for effects of excessive myelosuppression [see 
Warnings and Precautions (5.4)]. 

7.3 Narcotics, Hypnotics or Sedatives 
Concomitant use of BESREMi and narcotics, hypnotics or sedatives can produce additive neuropsychiatric 
side effects. Avoid use and monitor patients receiving the combination for effects of excessive CNS toxicity 
[see Warnings and Precautions (5.1)]. 
8   USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
Risk Summary 
Available human data with BESREMi use in pregnant women are insufficient to identify a drug-associated 
risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. Animal studies assessing 
reproductive toxicity of BESREMi have not been conducted. Based on mechanism of action and the role of 
interferon alfa in pregnancy and fetal development, BESREMi may cause fetal harm and should be assumed 
to have abortifacient potential when administered to a pregnant woman. There are adverse effects on 
maternal and fetal outcomes associated with polycythemia vera in pregnancy (see Clinical Considerations). 
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 is 2-4%  
and 15-20%, respectively. 
Clinical Considerations 
Disease-Associated Maternal and/or Embryo-Fetal Risk 
Untreated polycythemia vera during pregnancy is associated with adverse maternal outcomes such as 
thrombosis and hemorrhage. Adverse pregnancy outcomes associated with polycythemia vera include 
increased risk for miscarriage. 

8.2 Lactation 
There are no data on the presence of BESREMi in human or animal milk, the effects on the breastfed child, 
or the effects on milk production. Because of the potential for serious adverse reactions in breastfed children 
from BESREMi, advise women not to breastfeed during treatment and for 8 weeks after the final dose. 

8.3 Females and Males of Reproductive Potential 
BESREMi may cause embryo-fetal harm when administered to a pregnant woman [see Use in Specific 
Populations (8.1)]. 
Pregnancy Testing 
Pregnancy testing prior to BESREMi treatment is recommended for females of reproductive potential. 
Contraception 
Females 
Advise female patients of reproductive potential to use effective contraception during treatment with BESREMi 
and for at least 8 weeks after the final dose. 
Infertility 
Females 
Based on its mechanism of action, BESREMi can cause disruption of the menstrual cycle [see Clinical 
Pharmacology (12.1) in the full prescribing information]. No animal fertility studies have been conducted 
with BESREMi. 

8.4 Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. 

8.5 Geriatric Use 
Clinical studies of BESREMi did not include sufficient numbers of subjects aged 65 years and over to 
determine whether they respond differently from younger subjects. Other reported clinical experience has 
not identified differences in responses between the elderly and younger patients. In general, dose selection 
for an elderly patient should be cautious, usually starting at the low end of the dosing range, reflecting the 
greater frequency of decreased hepatic, renal, or cardiac function and of concomitant disease or other therapy. 

8.6 Renal Impairment 
No dose adjustment is necessary in patients with estimated glomerular filtration rate (eGFR) ≥30 mL/min 
[see Clinical Pharmacology (12.3) in the full prescribing information]. Avoid use of BESREMi in patients 
with eGFR <30 mL/min [see Warnings and Precautions (5.12)]. 

8.7 Hepatic Impairment 
BESREMi is contraindicated in patients with hepatic impairment (Child-Pugh B or C) [see Contraindications (4)]. 
Increased liver enzyme levels have been observed in patients treated with BESREMi. When the increase  
in liver enzyme levels is progressive and persistent, reduce the dose of BESREMi. If the increase in liver 
enzymes is progressive and clinically significant despite dose-reduction, or if there is evidence of hepatic 
impairment (Child-Pugh B or C), discontinue BESREMi [see Dosage and Administration (2.2) in the full 
prescribing information and Warnings and Precautions (5.11)]. 
10 OVERDOSAGE 
Overdosage of BESREMi may result in influenza-like symptoms or other adverse reactions. There is no 
antidote to BESREMi overdosage. In case of an overdose, frequently monitor signs and symptoms for 
adverse reactions. 
 
Manufactured by: 
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Table 2 Adverse Reactions in > 10% of Subjects with Polycythemia Vera in the PEGINVERA Study  
Over 7.5 Years.

Adverse Reactions* BESREMi 
N=51 

%

Influenza-like illness a 59

Arthralgia 47

Fatigue b 47

Pruritus 45

Nasopharyngitis c 43

Musculoskeletal pain d 41

Headache e 39

Diarrhea 33

Hyperhidrosis f 29

Nausea 28

Upper respiratory tract infection g 27

Local administration site reactions 26

Dizziness 22

Abdominal pain h 20

Depression 20

Sleep disorder i 20

Leukopenia 18

Decreased appetite 18

Alopecia 16

Edema j 16

Hypertension k 16

Muscle spasms 16

Neutropenia 16

Rash l 16

Transaminase elevations m 16

Urinary tract infection 16

Thrombocytopenia 12

Vertigo 12
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Tumor Profiling Studies Illuminate  
Nuances Across Malignancies
by MEGAN HOLLASCH

MOLECULAR AND IMMUNE LANDSCAPES 
for solid tumors are constantly evolving as preci-
sion medicine techniques become more sensitive 
and next-generation sequencing (NGS) methods 
are taken up in clinical practice.

Posters presented at the European Society for 
Medical Oncology Annual Congress 2022, show-
cased the results of the latest investigative efforts 
across institutions to better elucidate prevalent 
mutations across tumor types, some of which may 
inform next steps in drug development. 

COLORECTAL CARCINOMA  
AND RET FUSIONS
RET fusions in solid tumors are most prevalent in 
non–small cell lung cancer (NSCLC) and well-dif-
ferentiated thyroid cancer with 2 selective RET 
tyrosine kinase inhibitors (TKIs)—selpercatinib 
(Retevmo) and pralsetinib (Gavreto)—approved for 
the treatment of patients with these indications.1,2 
Additionally, in September 2022, an accelerated 
approval was granted to selpercatinib for the 
treatment of patients with locally advanced or 
metastatic solid tumors with a RET gene fusion.3 

Investigators conducted a retrospective  
analysis using targeted RNA sequencing as  
well as whole transcriptome sequencing to  
identify the distribution of RET-positive solid 
tumors by cancer type and evaluate their molec-
ular characteristics. 

Malignancies examined were NSCLC (n = 253), 
thyroid (n = 42), colorectal (n = 38), breast 
(n = 10), carcinoma of unknown primary (CUP; 
n = 10), and pancreatic (n = 8). Per cancer type, 
the distribution of RET-positive tumors were 
66.9%, 11.1%, 10.1%, 2.6%, 2.6%, and 2.1%, respec-
tively. Thyroid and breast RET-positive tumors 
were carcinomas whereas colorectal and pancre-
atic were adenocarcinomas.4

Additional RET-positive tumors exam-
ined included anaplastic thyroid carcinoma, 
cholangiocarcinoma, liver hepatocellular carci-
noma, melanoma, neuroendocrine tumors, 
ovarian, soft tissue tumors, glioblastoma, and sali-
vary gland tumors. 

Pathogenic/likely pathogenetic comuta-
tions occurring at a rate of more than 10% 
were NGS-TP53, NGS-RASA1, NGS-LOH, and 
NGS-ARID1A. Coamplifications with a copy 
number more than 6 were Can (copy number 
alteration)-MDM2 (3.7%), CNA-MYC (2.5%), and 
CNA-CDK4 (2.0%). 

Overall, the most frequent RET fusion partners 
were KIF5B (46.8%), CCDC6 (28.3%), and NCOA4 

(13.8%). By malignancy, the most prevalent were 
KIF5B (68%) and CCDC6 (22%) in NSCLC, NCOA4 
(40%) and CCDC6 (30%) in breast carcinomas, 
KIF5B (30%) and CCDC6 (305) in CUP, NCOA4 
(25%) and CCDC6 (25%) in pancreatic adenocarci-
nomas, NCOA4 (24%) and CCDC6 (62%) in thyroid 
carcinoma, and NCOA4 (63%) and CCDC6 (21%) in 
colorectal adenocarcinomas (FIGURE).4 

Investigators identified a total of 378 
RET-positive solid malignancies in 15 different 
tumor types and CUP to undergo next-genera-
tion RNA sequencing. The most frequent single 
gene alterations in RET-positive tumors were 
TP53 (34.8%), ARID1A (10.8%) and RNF43 (6.7%). 
Additionally, colorectal cancer RET-positive 
tumors had a median tumor mutational burden 
(TMB) of 20 Mt/Mb with microsatellite instability 
high (MSI-H) seen in 63%.

FREQUENCY OF ROS1 FUSIONS  
IN SOLID TUMORS 
A pan tumor analysis was performed on ROS1 
fusions across all solid tumors and the retrospec-
tive analysis used targeted RNA sequencing or 
whole transcriptome sequencing to identify the 
ROS1 fusion positive–solid malignancies.5 

The analysis included 259 ROS1-positive tumors 
in NSCLC (n = 204), glioblastoma (n = 18), breast 
(n = 7), and others (n = 30). The other category 
included pancreatic adenocarcinoma, cancer of 
unknown primary, cholangiocarcinoma, gastric 
adeno, colorectal adeno, soft tissue, bladder, mela-
noma, neuroendocrine, ovarian, and thyroid.

Fusion partners in all the ROS1-positive solid 
tumors included CD74 (29.03%), EZR (21.29%), 
SLC34A2 (15.48%), SDC4 (11.29%), GOPC (9.03%), 
and 28 different partners occurred at a rate of  
under 2%.

The frequency of fusion breakpoint by ROS1 
exons was E6 (24.52%), E13 (11.94%), E10 (11.61%), 
E2 (10.97%), E9 (9.68%), E8 (7.74%), E4 (6.13%), 
intron 4 (4.19%), E7 (2.90%), E1 (2.58%), and 11 
different exons occurred at a rate of under 2%. 

 The mean TMB was 4.8 Mt/Mb (SD, 2.8) for all 
ROS1+ tumors. TMB was 5.7 Mt/Mb (SD, 3.4) in 
NSCLC, 3.6 Mt/Mb (SD, 1.5) in glioblastoma, and 
5.7 Mt/Mb (SD, 3.6) in breast.

The most prevalent coalterations for NSCLC iden-
tified by NGS were LOH (7.3%) or mutations in TP53 
(29.1%) and SETD2 (7.3%). In glioblastoma the most 
common were PTEN (29.4%), PIK3CA (17.6%), and 
TP53 (12.5%). The most frequent in breast cancer 
tumors were TP53 (85.7%) and ERBB2 (28.6%). 
Using immunohistochemistry, estrogen receptor, 

progesterone receptor, and HER2 status was 
reported in 33.3% of tumors.5

Investigators concluded that ROS1 fusions 
occurred at a low frequency in the 17 solid malig-
nancies identified from 259 ROS1-positive tumor 
samples out of 175,350 tumors that underwent 
sequencing. Of the ROS1-positive solid malignan-
cies, 78.8% were in NSCLC, 6.9% in glioblastoma, 
2.7% in breast. There are 2 ROS1 TKIs approved 
for ROS1-positive in NSCLC—crizotinib (Xalkori) 
and entrectinib (Rozlytrek).6,7 

Additionally, ROS1 fusions occurred at an 
approximate frequency of 0.47% for NSCLC, 0.29% 
for glioblastoma and 0.04% for breast cancer. It 
was also noted that ROS1-positive in glioblastoma 
may represent a potential poor prognostic factor 
(HR, 0.56; 95% CI, 0.23-1.35; P = .19).5

 
RESPONSE WITH ADJUVANT 
NIVOLUMAB IN RECURRENT HNSCC
Although salvage therapies are advancing, 

FIGURE.  Most Frequent RET  Fusion Partners4
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outcomes for patients with head and neck squa-
mous cell carcinoma (HNSCC) remain poor. 
Investigators retrospectively examined find-
ings phase 2 trial (NCT03355560) of adjuvant 
nivolumab (Opdivo) after salvage resection to 
characterize the molecular and immune land-
scape of patients with HNSCC.8

NGS, WTS, and whole-exome sequencing 
(WES) were performed on 37 tumors and the TMB 
cutoff was at least 10 Mt/Mb. Molecular alteration 
rates by sites, the larynx (n = 14), oral cavity  
(n = 10), and oropharynx (n = 7), were examined. 
Tumors with TP53 mutations occurred 86% in the 
larynx and 100% in the oral cavity and PIK3CA 
mutations were solely found in the oropharynx 
at a rate of 57%. P16 mutations occurred in the 
larynx (8%) and the oropharynx (86%).  

Gene expression for ABCA prior chemother-
apy relative to no chemotherapy had a relative 
frequency (log) of –1.4 and a false discovery 
rate of 6.1. Gene expression for SNRPFP1 for 
TMB-high vs TMB-low had a relative frequency 
(log) of 1.1 with a false discovery rate of 5.6. 
Further, gene expression for well differenti-
ated vs not well differentiated had a relative 
frequency (log) of 1.4 for both the SEMA3G and 
HS3ST6 genes and the false discovery rate was 
2.0 and 2.7, respectively.8 

Distinct immune cell abundance and molecu-
lar alterations were not found in patients treated 
with nivolumab who developed a relapsed disease 
(n = 11) and those who did not (n = 26). In rela-
tion to immune cell abundance, gender, TMB-high 
status, and secondary disease had no signifi-
cant findings. In relation to molecular alterations, 
the previous groups were not significant in addi-
tion to the following comparison groups: prior 
treatment of chemoradiation therapy vs radiation 
therapy alone, PD-L1 positivity, tumor differentia-
tion, type of prior chemotherapy with cisplatin vs 
cetuximab, and secondary disease. 

The authors concluded that larger prospective 
trials are needed to further examine recur-
rent HNSCC cancers and analyze molecular and 
immune profiles on subgroups as they were 
unable to find a clear marker to predict responses 
to adjuvant nivolumab.8

IMMUNE-COLD PATTERNS OBSERVED  
IN HRAS-MUTATED NSCLC 
As RAS pathway alterations in NSCLC remain 
a difficult therapeutic target, investigators 
analyzed 29,767 NSCLC tumor tissue samples to 
examine the relationship between HRAS gene 
mutations and the tumor microenvironment 
(TME). In head and neck tumors, HRAS has been 
notably inactive because of indirect targeting 
with the farnesyltransferase inhibitor, tipi-
farnib. However, the role of HRAS is unclear in 
NSCLC although KRAS has been associated with 
immune modulation.9

Tumor tissue samples were molecularly profiled 
using NGS of DNA, RNA, and immunohistochem-
istry. Of the 29,767 samples, 0.4% (n = 128) had 
HRAS mutations with most being from smokers. 

Presence of HRAS mutations were linked 
to worse prognosis for patients who received 
pembrolizumab (Keytruda; HR, 1.667; 95% CI, 
0.921-3.017; P = .088). Patients also displayed 
less B cell macrophage M2, natural killer cell, 
CD4-positive and CD8-positive T-cell infiltrates 
compared with a general cohort. 

Moreover, pembrolizumab elicited a worse 
prognosis, aside from G12 or G13, in patients with 
HRAS Q61 (HR, 2.779; 95% CI, 1.04-7.423; P = .03) 
and displayed the highest MPAS score (P = .05), 
which previously demonstrated immune evasion.9

Survival curves for patients treated with 
pembrolizumab comparing HRAS-mutant squa-
mous cell carcinomas (SCC; all smokers) and 
a general cohort of patients with SCC, found a 
median difference of 246 days (HR, 1.72; 95% CI, 
0.85-3.64; P = .126).9

HRAS-mutated SCC demonstrated less infil-
tration with M1, B cells, and myeloid dendritic 
cells as well as a significantly higher MPAS score 
and LAG3 expression compared with the general 
cohort. Further, there were no similar trends in 
adenocarcinoma histology. 

Investigators concluded that compared with a 
general cohort, HRAS-mutated NSCLC displayed 
a relatively immune-cold pattern with fewer 
CD4-positive and CD8-positive T-cell infiltrates 
and a trend toward inferior overall survival 
for patients treated with pembrolizumab. The 
immune-cold TME demonstrated by HRAS-mutated 
SCC was associated with high MAP kinase path-
way activation as well as high LAG3 expression. 

Next steps include further exploration of the 
HRAS Q61 or HRAS-mutated SCC with combina-
tion therapies targeting the MAP kinase pathway 
or LAG3 protein. 

ANALYZING HRAS-MUTATED 
UROTHELIAL BLADDER CARCINOMA
With a goal of characterizing the genomic and 
clinical outcomes of patients with HRAS muta-
tions as potential prognostic and therapeutic 
biomarkers, investigators molecularly profiled 
3426 urothelial bladder carcinoma (UBC) tissue 
samples with NGS of DNA and RNA.10

The GTPase HRAS protein, which is encoded 
by the HRAS gene and a member of the RAS 
superfamily, is enhanced in high-grade UBC. 
HRAS mutations were detected in 107 patients 
with metastatic UBC and in those patients, 
point mutations were detected as follows: Q61 
(47.6%), G12 (30.8%), G13 (19.6%), and other/likely 
pathogenic (1.9%). 

Patients with HRAS mutations had a tumor 
mutational burden of 5 Mt/Mb while those 
in a general cohort had a higher burden of 

8 Mt/Mb. PD-L1 expression was 55.3% vs 
39.1%, respectively. 

Tumors with the Q61 mutation had higher 
MPAS scores (2.21 vs 0.6; q < .001) as well 
as enrichment in pathways and notch signal-
ing. Additionally, when treated with checkpoint 
inhibitors, patients with HRAS Q61 point muta-
tions experienced a worse prognosis and overall 
survival (HR, 2.03) vs patients with HRAS wild-
type tumors (HR, 1.45).

Despite treatment with immunotherapy, HRAS-
mutant tumors were associated with a worse 
prognosis (HR, 1.667; P = .008). Similar to the 
NSCLC study, the HRAS-mutant UBC tumors 
displayed fewer B cells, macrophage M2, natu-
ral killer cell, and CD4-positive and CD8-positive 
T-cell infiltrates. 

Although HRAS Q61 point mutations are rare, 
they result in worse clinical outcomes compared 
with HRAS wild-type tumors for patients with 
UBC. As HRAS is part of the RAS family of onco-
genes and efficacy has recently been shown in 
decreasing RAS signaling using selective farnesyl 
transferase inhibitors, further research is needed 
to investigate therapeutic HRAS targeting. 

Transcriptomic analysis suggested that HRAS 
Q61 mutations had a lower response to immu-
notherapy and led to MAP kinase activation and 
modulation of important TME pathways, which 
may indicate a distinct biological and clini-
cal phenotype. ■
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Basket Trial Investigates Nab-Sirolimus 
Combinations for TSC1/2-Mutant  
Solid Tumors
by BRITTANY LOVELY

TARGETING TSC1/2 GENE MUTATIONS 
with the (albumin-bound) mTOR inhibitor 
nab-sirolimus (ABI-009) is a promising treat-
ment for rare subtypes of sarcoma, emerging 
in a field with few options for patients with 
advanced disease. With no approved agents 
for patients with malignant tumors 
harboring TSC1 or TSC2 inactivating 
alterations, investigators seek to estab-
lish a new pathway forward for patients 
with solid tumors in the PRECISION 1 
trial (NCT05103358).1

“TSC1 and TSC2 are pathogenic 
mutations that we see in a large vari-
ety of different histologies, histologic 
subtypes, [and] different malignan-
cies, and the prevalence varies depending on 
that type of cancer,” Brian Schulte, MD, said in 
an interview with OncologyLive®. “These alter-
ations are tumor suppressor genes upstream 
in the mTOR pathway. Alterations or deletions 
in these genes may lead to mTOR overactiva-
tion, which prompts uncontrolled cell growth, 
metabolism, and survival.” Schulte is an assis-
tant professor of medicine at the University of 
California, San Francisco.

The most common alterations in TSC1 are 
TSC1 mutation (1.69%), TSC1 loss (0.07%), TSC1 
R1097C (0.03%), TSC1 amplification (0.03%), and 
TSC1 R228Q (0.02%). Among all cancer, TSC1 
is altered in 2.15% of cancers.2 For TSC2, the 

most common alterations include TSC2 mutation 
(2.81%), TSC2 amplification (0.13%), TSC2 loss 
(0.10%), TSC2 fusion (0.18%), and TSC2 F1510del 
(1.14%), with alterations present in 3.39% 
of all cancers.3

Alterations have been documented in bladder, 
breast, colon, uterine, lung, skin, ovar-
ian, prostate, and pancreatic cancers, 
among others.2,3 Focusing on the 
mechanism of mTOR inhibition, inves-
tigators have demonstrated efficacy 
with the agent nab-sirolimus (Fyarro). 
Data from the phase 2 AMPECT trial 
(NCT02494570) demonstrated dura-
ble responses in patients (n = 31) with 
perivascular epithelioid cell neoplasms 

(PEComas) who received nab-sirolimus.4,5

“We know from studies [such as] AMPECT 
that targeting TSC1 and TSC2 or, in particu-
lar, the mTOR pathway, leads to a high response 
rate and a durable response for those patients,” 
Schulte said. The study met the primary 
end point with patients achieving an overall 
response rate (ORR) of 39% (95% CI, 22%-58%). 
In the final analysis, 2 complete and 10 partial 
responses were reported, and the median 
duration of response was not met, with half 
of responders having a response lasting at 
least 36 months.6

The median overall survival was 40.8 
months (95% CI, 22.2 months-not reached) 

and 89% of patients with a TSC2 mutation 
experienced a confirmed ORR (P < .001). 
The treatment was approved by the FDA in 
November 2021 ( TABLE). 

“[In data from an] expanded access program 
that was done as part of the AMPECT trial, we 
did see a relatively high response rate; this was 
in a small group of patients, but, nonetheless, 
a group of heterogeneous histologies that had 
been failed by an excess of 3 lines of treatment 
beforehand, and over 50% of these patients had 
responded,” Schulte said. “This is a select group 
of patients, but…I would say that what we found 
necessitated further study. Our hope is that 
we’re going to be able to benefit a large group of 
patients by offering this therapy, but it is vital 
that we [seek to] answer this question further.”

SEEKING OUT INACTIVATING 
ALTERATIONS
A mutational analysis conducted in the AMPECT 
trial also shined a light on the potential for 
association of efficacy with TSC1 and TSC2 
mutations. Among patients with a TSC2 muta-
tion (n = 9), the ORR was 89%, with responses 
also being reported among patients with 
TSC1 mutations.6

“The TSC1 and TSC2 genes are tumor suppres-
sors by their very nature,” Schulte said. “Their 
purpose is to abrogate proteins that are down-
stream, such as mTOR, which is the pathway 
they exist in. The thought is that by their muta-
tion, [that] they’re not functioning anymore, 
those lead to further tumor growth through an 
alternate pathway.” 

Available mTOR inhibitors including sirolimus 
(Rapamune) has variable absorption and often 
requires therapeutic drug monitoring, accord-
ing to Schulte. Nab-sirolimus, a nanoparticle 
albumin–bound sirolimus construction, is an 
intravenously (IV) administered mTOR inhibitor 
with significantly higher tumor growth inhibi-
tion, higher intratumoral drug accumulation, 
and greater mTOR target suppression.5 

“Sirolimus is a well-established medica-
tion; it’s commonly used among our patients 
and other patients … for immunosuppres-
sion,” Schulte explained. “In vitro and in vivo 
studies that were done with this formula-
tion, the albumin-bound sirolimus, suggested 
that there were favorable pharmacokinetic and 

TABLE.  Approval  Snapshot :  Nab-sirol imus

Approval date: September 22, 2021

Indication: Sirolimus protein-bound particles for injectable suspension (albumin-bound) for adult patients with locally 
advanced unresectable or metastatic malignant perivascular epithelioid cell neoplasms (PEComas)

Trial: AMPECT (NCT02494570), a multicenter, single-arm clinical trial in 31 patients with locally advanced unresectable 
or metastatic malignant PEComa

Administration: 100 mg/m2 administered as an IV infusion over 30 minutes on days 1 and 8 of each 21-day cycle until 
disease progression or unacceptable toxicity

Outcome Nab-sirolimus (n = 31)

ORR (95% CI) 39% (22%-58%)

Median DOR, months (95% CI) NR (6.5-NE)

DOR ≥ 6 months 92%

DOR ≥ 12 months 67%

DOR ≥ 24 months 58%

NE, not estimable; NR, not reached; ORR, overall response rate.

Brian Schulte, MD
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pharmacodynamic properties. This ultimately 
led to the impetus for AMPECT.”

EXPANDING EFFICACY WITH  
PRECISION 1
PRECISON 1 will follow the same administra-
tion cycle of nab-sirolimus, with investigators 
seeking to enroll patients with TSC1 or TSC2 
inactivating alterations, which are required 
to be centrally confirmed by next-generation 
sequencing (NGS) and not liquid biopsy alone.1 
Patients will be randomized into 2 arms; arm 
A will be the patients with inactivat-
ing TSC1 alteration, and arm B will be 
those with inactivated TSC2 alterations. 
Additionally, patients must provide 
baseline tumor samples, be ineligible 
for surgical resection, have at least 1 
or more measurable target lesion, and 
meet criteria for adequate liver, renal, 
and hematologic parameters.1

The primary end point is over-
all response (FIGURE). 1 Secondary outcomes 
include duration of response, disease control 
rate, time to response, and progression-free and 
overall survival. Further, patients must have 
received all standard therapies deemed appro-
priate for their tumor type and stage of disease 
and for whom other available options would not 
be clinically beneficial. “[It is] vital to under-
stand that these patients [must have] failed 
accepted therapies for their solid tumors prior to 
enrolling,” Schulte said. 

Mark Agulnik, MD, who is section chief 
of sarcoma medical oncology and a profes-
sor in the Department of Medical Oncology 
and Therapeutics Research at City of Hope in 
Duarte, California, noted that the stratification 
of patients based on TSC1 and TSC2 alterations 

will hopefully add to the pool of knowledge 
regarding the prognostic value of the mutations. 
“We’ll be able to dissect a lot of information 
about the patients coming into the trial and have 
a better understanding of what is the true role 
of TSC1 and TSC2 mutations, and if we are able 
to affect outcomes by inhibiting these inactivat-
ing alterations. When we’re looking at numbers 
[of patients in prior studies], that there were 
approximately 31 patients evaluable, [and] if we 
are looking at numbers less than 35, it becomes 
very hard to make conclusions,” he said in an 

interview with OncologyLive®. “I’m 
anticipating that with 60 patients in 
each arm [in PRECISON 1] that we will 
be able to finally make a conclusion [on 
TSC1/2 inactivating alterations] after 
the 120 patients are enrolled.”

Among the eligible patients antici-
pated to enroll in the tumor-agnostic 
study, Agulnik said that he expects to 
see patients referred from genitouri-

nary and gastrointestinal oncologists. “There 
certainly should be patients with bladder and 
kidney [cancers, as well as] colon, stomach, and 
esophagus cancers, but it is open to patients 
with melanoma and lung cancer, with the [alter-
ations as] the guiding malignancies. The barrier 
to enrollment is going to be the same barrier we 
see when we’re trying to enroll any tissue-ag-
nostic trial. It’s a matter of competing trials that 
individuals will have [access to].”

Agulnik noted that with respect to tumor-ag-
nostic trials, it is important that clinicians are 
aware that these studies are available when 
reviewing NGS reports. “These are very rare 
mutations,” he said, noting that there is prece-
dence in other rare mutational trials that have 
been able to meet the enrollment criteria. “It 

will take a little bit of time, and it takes a 
little bit of work. What’s nice is it is a phase 
2 clinical trial, and we know the anticipated 
adverse events, [making it so] we can coun-
sel our patients accordingly. There are no dose 
adjustments, [with all patients being] given the 
FDA-approved standard dose. That in itself also 
allows for patients to have a better understand-
ing of their expected [toxicity].”

Schulte added that reported experiences with 
the administration [and] the toxicity profile 
of nab-sirolimus were comparable to those 
observed with other mTOR inhibitors. “We see 
things such as mucositis, fatigue, anemia, [and] 
some metabolic abnormalities, but it’s import-
ant to understand that although these occur, 
there weren’t any grade 4/5 adverse events 
on the AMPECT study,” Schulte said. “We 
would expect to see similar adverse [events] in 
[PRECISION 1].”

“It’s important that we answer this question, 
[and] it’s amazing to have the opportunity to 
study this medication and to apply it to a popu-
lation of patients who may not necessarily have 
many options,” Schulte said. The first patient in 
the trial was dosed in March 2022.7 ■

The trial is open for enrollment.
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FIGURE.  PRECISION 1 Phase 2 Mult i - inst i tut ional  Basket  Tr ia l  Design 

Key Inclusion Criteria 
•  Age ≥  12 years
•  Malignant solid metastatic or locally 

advanced tumor with a pathogenic 
inactivating TSC1 or TSC2 alteration 
•  no option for surgical resection 

•  ≥  1 measurable lesion as per RECIST 
v1.1 by CT or MRI

•  Is willing to provide baseline tumor 
tissue samples

•  ECOG performance status of 0 or 1 
•  Adequate liver function, renal function, 

and hematologic parameters 
•  Fasting serum triglyceride must be  

≤ 300 mg/dL and cholesterol must be 
≤350 mg/dL

•  At least 4 weeks since major surgery, 
completion of therapies, recovery from 
toxicities of previous therapies
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by IV infusion 
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by IV infusion

CT, computed tomography; ECOG Eastern Cooperative Oncology Group; MRI, magnetic resonance imaging; ORR, overall response rate.
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Building the Optimal Patient Experience 
Takes Planning and Effort 
by TIM HO, PharmD, BCOP

ALTHOUGH CANCER IS THE SECOND leading cause of 
death in the United States, unprecedented progress in treat-
ment has been made in recent years.1 Precision oncology, 
artificial intelligence, breakthroughs in drug therapy, new 
digital health applications, and advanced detection strategies 
have revolutionized the field and significantly improved prog-
nosis. There is, however, another factor that plays a major role 
in driving optimal outcomes: the patient experience.

Patients with cancer face a great amount of mental and 
physical distress, which itself has been linked to increased 
health care usage, decreased survival, and suboptimal 
quality of life.2 Historically, overtaxed physicians may not 
have been adequately equipped to meet the vast needs and 
concerns of these patients,3 which makes the patient expe-
rience even more important. Ensuring a positive patient 
experience should be a top priority throughout the entire 
treatment journey, as higher patient satisfaction can drive 
improved health outcomes, treatment adherence, and qual-
ity of life.4 However, creating a superb patient experience 
does not just happen. It takes careful planning and execu-
tion. There are numerous things providers can do to build the 
optimal patient experience that meets patient needs and culti-
vate the patient-provider bond and increase patient retention. 
A closer look at some of these activities may offer insight into 
how practices can approach this important task.

BEST PRACTICES FOR AN OPTIMAL  
PATIENT EXPERIENCE
The patient experience is not limited to just interactions with 
the direct care team, but goes well beyond that to include all 
encounters with the practice staff—from the receptionist, to 
the scheduler, to the pharmacy team, to billing, and all other 
key ancillary staff members.5 Each of these touchpoints and 
interactions play a role in building and sustaining a good 
relationship with the patient that can provide much needed 
support during treatment. 

To begin laying the foundation for a satisfactory patient 
experience and patient-provider relationship, practices should 
consider the following:

Establish a relationship based on trust
Trust is the cornerstone of every good relationship, and 
developing it begins with effective communication. Patients 
genuinely hope to have a close, collaborative relationship with 
their providers that will enable them to openly discuss their 
condition and concerns. Unfortunately, when it comes to the 
cancer journey, many of them report a one-sided relationship.4

Practices should strive to establish a space that makes 
patients feel they are safe within the walls of the practice and 
in a supportive environment that allows them to be truth-
ful and vulnerable. Because delivering comprehensive cancer 
care goes well beyond treating the patient’s disease, provid-
ers must take a more personal interest in what is happening 
in their patients’ lives, helping them manage and navigate 

through the complexities of this condition and the effect it 
has on their day-to-day experiences, not only physically but 
also emotionally. 

This may mean addressing patient needs outside of the 
provider’s primary area of responsibility, and successful 
providers are intentional with demonstrating compassion, 
listening to patients’ concerns, being respectful of their anxi-
eties and fears, and doing whatever they can to assist the 
patient. This high level of support will go a long way in build-
ing trust and respect and in making the patient feel the care 
team is working in their best interest, an essential element in 
establishing a strong, positive patient experience.

Build an environment of transparency
Being transparent is important in delivering a good patient 
experience, as it helps patients stay informed throughout 
their treatment journey and have a better understanding of 
the various stages of their care plan. Thorough explanations 
should be delivered to patients to explain the rationale for a 
particular treatment recommendation to control or stabilize 
the disease, as well as the possibility of undesirable adverse 
effects (AEs) that come along with it. Providers need to be 
comprehensive in terms of teaching patients what the treat-
ment involves and what they should expect when they receive 
therapy, providing patients with all the necessary educational 
materials so they thoroughly understand what is coming.

Transparency also requires the care team to be candid, 
providing patients with truthful and accurate assessments 
of their condition. Patients appreciate and value frank and 
honest discussions of their situation, as this knowledge 
enables them to better prepare themselves and their loved 
ones for the future or meet specific goals they wish to achieve 
in a certain timeframe.

Keep educational materials simple
Maintaining simplicity is an important aspect of building the 
optimal patient experience that is often overlooked. Locating 
and understanding educational material can be very diffi-
cult for a patient. This is especially true for patients during 
the early stages of their disease, as adjusting to the diagno-
sis can be distressing and overwhelming. Curating resources 
and leveraging digital health platforms that are easily under-
standable for patients and that meet them where they are 
can be very helpful in encouraging and supporting meaning-
ful engagement.5

Encourage patient involvement in decision-making 
A recent report by Accenture found that half of the respon-
dents with cancer wanted more involvement in their treatment 
plan and decision-making process.6 By providing patients with 
autonomy and an opportunity to connect through open and 
candid conversations, patients will gain a voice in their treat-
ment plan, collaborating with their care team and ultimately 
fostering a strong patient-provider relationship.
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There are many opportunities for patients to 
be involved in deciding the care they receive. 
Today, clinicians have decision-support tools that 
identify several varying treatment options with 
similar efficacies that may have different AE 
profiles. Providers can seek patient involvement 
in deciding which treatment to select, explain-
ing the various treatments to the patient and the 
possible AEs of each that can affect quality of 
life. The provider and the patient can then make 
a collaborative decision on which treatment 
path is clinically appropriate that also meets the 
patient’s lifestyle goals.

Creating an optimal patient experience 
requires patient involvement in the deci-
sion-making process during the entire cancer 
journey, including end-of-life care. Providing 
patients with the opportunity to determine and 
document the type of care they want during 
the final stages of their disease can ensure 
their end-of-life care goals and wishes are met. 
Advance care planning has become so criti-
cal that it is included as a quality metric in 
many value-based care models to make sure 
patients have a role in these important end-of-
life decisions. 

Incorporate a comprehensive, holistic approach
To ensure patients have the best experience 
possible, providers must acknowledge that 
caring for the patient goes well beyond treat-
ment plans and drug therapy, requiring a 
much more comprehensive, holistic approach. 
Cancer treatment is shifting away from being 
disease-focused to a more patient-centered 
method.7 This approach recognizes patients 
not only face physical challenges, but often-
times emotional, social, spiritual, and financial 
issues as well. As such, more patients with 
cancer desire and seek out additional support 
and guidance. For instance, data shows 7 out 
of 10 patients believe having some sort of peer 
support would be valuable to them, so there is 
a need for more supportive care programs to 
address these issues.6 

In response to the additional needs of the 
patient, care plans now go well beyond simply 
managing the patient’s disease, focusing more 
broadly on managing and supporting the whole 
person. New care models, such as the integra-
tive oncology model, have been developed to 
better address and treat the patient’s other needs 
through various mind-body practices, natural 
products, and lifestyle modifications.7 The model 
leverages evidence-based complementary ther-
apies, in adjunct with conventional treatments. 
Some of these therapies include activities such 
as: support groups, mentorship, massage, yoga, 
music therapy, and many others that patients 
view as key components of their cancer expe-
rience. As 9 out of 10 patients want emotional 

support recommendations from their provider,5 
addressing this need and other integrative care 
requests can help create a good patient expe-
rience and provide an excellent opportunity 
to enhance the patient-provider relationship 
through trust and collaboration.

Embrace technology 
As we live in an ever-growing digital world, digi-
tal health has come to the forefront of health 
care and goes hand-in-hand with the patient 
experience. The FDA’s definition of digital health 
covers a broad area of activity, including tele-
health and telemedicine, mobile health, health 
information technology, wearable devices, and 
personalized medicine.8 

As digital health has empowered patients and 
made access to health information more readily 
available, it has also added some complexity and 
challenges to creating a positive patient expe-
rience. A diagnosis of cancer is a lifechanging 
event for patients and their families. Given the 
tremendous effect, there is often strong patient 
engagement and a desire to seek out knowledge 
to gain a more comprehensive understanding of 
their condition. 

However, with the plethora of medical informa-
tion available online, patients often struggle to 
locate personalized, understandable, and reliable 
information they can trust. One out of every 3 
patients in a recent survey reported being over-
whelmed by the number of information sources 
when trying to learn more about their condition 
and symptoms.6 As a result, the patient’s care 
team is frequently sought out to help navigate 
these challenges to obtain clarity, providing yet 
another opportunity to enhance the patient-pro-
vider relationship.

Despite these difficulties, digital health and 
advanced technologies can still play a vital 
role in building a positive patient experience. 
A robust interactive online presence is essen-
tial for practices today, as patients have gotten 
used to experiencing a certain level of technical 
sophistication from the companies they interact 
with on a day-to-day basis.

There are a few fundamentals practices should 
follow when building their digital presence that 
will help ensure a good digital experience for 
patients.5 For instance, practices should offer 
digital communication formats that are simple 
to use so patients at all skill levels can easily 
access them. This is especially important for 
older patients who might not be tech savvy. 
Educational needs may change as patients move 
through treatment and practices should provide 
easy access to a wide range of material to help 
them through various stages of their cancer jour-
ney. More personalized educational material can 
also be offered to patients with specific needs. 
Practices can also help patients by referring 

them to other online resources that are geared 
for their disease or therapies.

GOOD PATIENT EXPERIENCES 
CULTIVATE PATIENT RETENTION
Delivering the best possible patient experi-
ence brings a multitude of benefits to patients 
and providers, as well as the practice. Not only 
does it help patients achieve better outcomes, 
but it also strengthens the patient-provider rela-
tionship, fostering trust, loyalty and retention. 
In addition to producing the financial gains 
that come along with patient retention, positive 
patient experiences have also been associated 
with progressively shaping organizational culture 
through increased employee satisfaction.9

Building the optimal patient experience can 
be challenging, but in today’s competitive world, 
it is essential for practices to make this activity 
a top priority. Often, patients have a multitude 
of choices when it comes to who will provide 
their care. Even if they are a current patient, it is 
relatively easy for them to slip away to another 
provider, and difficult, if not impossible, to win 
them back. As such, creating an optimal patient 
experience should be a core tenant of the prac-
tice, receiving the necessary investment of 
time, effort, and financial resources required to 
advance patient experiences. ■
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ADVANCE THE FRONTLINE 
MOMENTUM WITH DARZALEX® + Rd

In the treatment of newly diagnosed, transplant-ineligible multiple myeloma1:

Help your patients live longer than Rd alone with DRd, an established 
frontline treatment proven to significantly extend overall survival1

At ~5 years: 32% reduction in the risk of death with DRd vs Rd alone in the MAIA trial 
(HR=0.68; 95% CI: 0.53, 0.86; P=0.0013; mOS not reached in either arm).1*

*Median follow-up was 56 months in the DRd group (range: 53.0-60.1 months) and in the Rd group (range: 52.5-59.4 months)1,2

DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone (d); mOS=median overall survival; Rd=lenalidomide (R) + dexamethasone (d).

IMPORTANT SAFETY INFORMATION 
DARZALEX® AND DARZALEX FASPRO®: 
CONTRAINDICATIONS
DARZALEX® and DARZALEX FASPRO® are contraindicated in 
patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase (for DARZALEX FASPRO®), or any of the components 
of the formulations.

DARZALEX®: Infusion-Related Reactions
DARZALEX® can cause severe and/or serious infusion-related 
reactions including anaphylactic reactions. These reactions can 
be life-threatening, and fatal outcomes have been reported. In 
clinical trials (monotherapy and combination: N=2066), infusion-
related reactions occurred in 37% of patients with the Week 1 
(16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 
6% with subsequent infusions. Less than 1% of patients had a Grade 
3/4 infusion-related reaction at Week 2 or subsequent infusions. 
The median time to onset was 1.5 hours (range: 0 to 73 hours). 
Nearly all reactions occurred during infusion or within 4 hours of 
completing DARZALEX®. Severe reactions have occurred, including 
bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, pulmonary edema, and ocular 
adverse reactions, including choroidal effusion, acute myopia, and 
acute angle closure glaucoma.

Signs and symptoms may include respiratory symptoms, such as 
nasal congestion, cough, throat irritation, as well as chills, vomiting, 
and nausea. Less common signs and symptoms were wheezing, 
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and 
blurred vision. 

When DARZALEX® dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 months), 
upon re-initiation of DARZALEX®, the incidence of infusion-related 
reactions was 11% for the first infusion following ASCT. Infusion-related 
reactions occurring at re-initiation of DARZALEX® following ASCT were 
consistent in terms of symptoms and severity (Grade 3 or 4: <1%) with 
those reported in previous studies at Week 2 or subsequent infusions. 
In EQUULEUS, patients receiving combination treatment (n=97) were 
administered the first 16 mg/kg dose at Week 1 split over two days, 
ie, 8 mg/kg on Day 1 and Day 2, respectively. The incidence of 
any grade infusion-related reactions was 42%, with 36% of patients 
experiencing infusion-related reactions on Day 1 of Week 1, 4% on 
Day 2 of Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and 
corticosteroids. Frequently monitor patients during the entire infusion. 
Interrupt DARZALEX® infusion for reactions of any severity and 
institute medical management as needed. Permanently discontinue 
DARZALEX® therapy if an anaphylactic reaction or life-threatening 
(Grade 4) reaction occurs and institute appropriate emergency 
care. For patients with Grade 1, 2, or 3 reactions, reduce the infusion 
rate when re-starting the infusion.

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE
Please see Brief Summary of full Prescribing Information for DARZALEX®

and DARZALEX FASPRO® on adjacent pages.
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IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE

DARZALEX®: Infusion-Related Reactions
To reduce the risk of delayed infusion-related reactions, administer 
oral corticosteroids to all patients following DARZALEX® infusions. 
Patients with a history of chronic obstructive pulmonary disease may 
require additional post-infusion medications to manage respiratory 
complications. Consider prescribing short- and long-acting 
bronchodilators and inhaled corticosteroids for patients with chronic 
obstructive pulmonary disease.

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

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj): 
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe 
or life-threatening reactions, and local injection-site reactions 
can occur with DARZALEX FASPRO®. Fatal reactions have been 
reported with daratumumab-containing products, including 
DARZALEX FASPRO®.

Systemic Reactions 
In a pooled safety population of 898 patients with multiple myeloma 

(N=705) or light chain (AL) amyloidosis (N=193) who received 
DARZALEX FASPRO® as monotherapy or in combination, 9% of 
patients experienced a systemic administration-related reaction 
(Grade 2: 3.2%, Grade 3: 1%). Systemic administration-related 
reactions occurred in 8% of patients with the first injection, 0.3% 
with the second injection, and cumulatively 1% with subsequent 
injections. The median time to onset was 3.2 hours (range: 4 minutes 
to 3.5 days). Of the 140 systemic administration-related reactions 
that occurred in 77 patients, 121 (86%) occurred on the day of 
DARZALEX FASPRO® administration. Delayed systemic administration-
related reactions have occurred in 1% of the patients.

Severe reactions included hypoxia, dyspnea, hypertension, 
tachycardia, and ocular adverse reactions, including choroidal 
effusion, acute myopia, and acute angle closure glaucoma. Other 
signs and symptoms of systemic administration-related reactions 
may include respiratory symptoms, such as bronchospasm, nasal 
congestion, cough, throat irritation, allergic rhinitis, and wheezing, 
as well as anaphylactic reaction, pyrexia, chest pain, pruritus, chills, 
vomiting, nausea, hypotension, and blurred vision. 

Pre-medicate patients with histamine-1 receptor antagonist, 
acetaminophen, and corticosteroids. Monitor patients for systemic 
administration-related reactions, especially following the first and 
second injections. For anaphylactic reaction or life-threatening 
(Grade 4) administration-related reactions, immediately and 
permanently discontinue DARZALEX FASPRO®. 

Powerful efficacy to start the treatment journey1,3

At follow-up of ~30 months*, median progression-free survival 
(mPFS) was not reached with DARZALEX® (daratumumab) + Rd
vs 31.9 months (95% CI, 28.9 to not reached) with Rd alone

•   70.6% of patients had not progressed
with DRd vs 55.6% of patients in the Rd group 
(DRd: 95% CI, 65.0–75.4; Rd: 95% CI, 49.5–61.3)†

    reduction in the risk of disease progression or death with 
DRd vs Rd alone (HR=0.56; 95% CI, 0.43–0.73; P<0.0001)

Efficacy results in long-term follow-up2

At ~5 years (56 months)‡ of follow-up, mPFS was not reached with 
DRd vs 34.4 months with Rd alone.

•  52.5% of patients had not progressed
after ~5 years of treatment with DRd vs 28.7% with Rd alone 
(DRd, 95% CI: 46.7, 58.0; Rd, 95% CI: 23.1, 34.6)†

   reduction in the risk of disease progression or death
   with DRd vs Rd alone (HR=0.53; 95% CI, 0.43–0.66) 

These ~5-year analyses were not adjusted for multiplicity and 
are not included in the current Prescribing Information (PI). 
No conclusions should be drawn.

MAIA Study Design: A phase 3 global, randomized, 
open-label study, compared treatment with DRd (n=368) to 
Rd (n=369) in adult patients with newly diagnosed, transplant-
ineligible multiple myeloma. 
Treatment was continued until disease progression or 
unacceptable toxicity. The primary efficacy endpoint was 
progression-free survival and OS was a secondary endpoint.1

Safety results in long-term follow-up2

(median treatment duration of 47.9 months)
At median ~5 years of follow-up:

•   Most frequent TEAEs§ for DRd ≥30% were diarrhea, neutropenia, 
fatigue, constipation, peripheral edema, anemia, back pain, 
asthenia, nausea, bronchitis, cough, dyspnea, insomnia, weight 
decreased, peripheral sensory neuropathy, pneumonia, and 
muscle spasms

•  Grade 3/4 infections were 41% for DRd vs 29% for Rd

•  Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd vs 37% for 
Rd), pneumonia (18% vs 10%), anemia (17% vs 22%), lymphopenia 
(16% vs 11%), hypokalemia (13% vs 10%), leukopenia (12% vs 6%), 
and cataract (11% vs 11%)

These ~ 5 year analyses are not in the current PI. Treatment-
emergent adverse events are reported as observed. These 
analyses have not been adjusted for multiple comparisons and no 
conclusions should be drawn.

44%

Demonstrated safety profile1

(median treatment duration of 25.3 months) 

•  The most common adverse reactions (≥20%) for DRd were 
diarrhea, constipation, nausea, vomiting, upper respiratory tract 
infection, bronchitis, pneumonia, infusion-related reactions, 
peripheral edema, fatigue, asthenia, pyrexia, back pain, muscle 
spasms, dyspnea, cough, peripheral sensory neuropathy, and 
decreased appetite

•  Serious adverse reactions with a 2% greater incidence in the 
DRd arm compared with the Rd arm were pneumonia 
(DRd 15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration 
(DRd 2% vs Rd <1%)

47%

Secondary endpoint of overall survival (OS)1,2

At ~5 years (56 months) of follow-up:

•  66% of patients were still alive with DRd vs 53% with Rd alone 
(DRd: 95% CI, 60.8–71.3; Rd: 95% CI, 47.2–58.6)†

•  Median follow-up was 56 months. Median OS was not reached 
for either arm

reduction in the risk of death in patients 
treated in the DRd arm vs Rd alone 
(HR=0.68; 95% CI: 0.53, 0.86; P=0.0013)

32%

IMPORTANT SAFETY INFORMATION (CONTINUED)

See the rolled 
out data. Visit 
darzalexhcp.com

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone (d); HR=hazard 
ratio; IRR=injection-related reaction; mPFS=median progression-free survival; OS=overall survival; 
Rd=lenalidomide (R) + dexamethasone (d); TEAE=treatment-
emergent adverse event.
*Range: 0.0-41.4 months.3

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.2

§ TEAEs are defined as any adverse event (AE) that occurs after 
start of the first study treatment through 30 days after the last 
study treatment; or the day prior to start of subsequent 
antimyeloma therapy, whichever is earlier; or any AE that is 
considered drug related (very likely, probably, or possibly related) 
regardless of the start date of the event; or any AE that is present 
at baseline but worsens in toxicity grade or is subsequently 
considered drug related by the investigator.
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Consider administering corticosteroids and other medications after the 
administration of DARZALEX FASPRO® depending on dosing regimen and 
medical history to minimize the risk of delayed (defined as occurring the 
day after administration) systemic administration-related reactions. 

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

Local Reactions 

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

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

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

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

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

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

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

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

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

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult 
patients with multiple myeloma:
•  In combination with lenalidomide and dexamethasone in newly 

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

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

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

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

relapsed or refractory multiple myeloma who have received one to 
three prior lines of therapy

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

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

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is indicated 
for the treatment of adult patients with multiple myeloma:
•  In combination with bortezomib, melphalan, and prednisone in 

newly diagnosed patients who are ineligible for autologous stem cell 
transplant

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

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

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

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

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

of therapy including a PI and an immunomodulatory agent or who are 
double-refractory to a PI and an immunomodulatory agent

Please see Brief Summary of full Prescribing Information for DARZALEX® 
and DARZALEX FASPRO® on adjacent pages.

cp-248517v3

IMPORTANT SAFETY INFORMATION (CONTINUED) 
DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj): 
Hypersensitivity and Other Administration Reactions
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DARZALEX® (daratumumab) injectionDARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible 

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

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

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

the DRd Arm in MAIA
Body System  
Adverse Reaction

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

Grade 3 
(%)

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

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

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

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

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

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

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

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

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

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

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

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

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

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

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

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

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

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

Grade 3 
(%) 

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

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

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

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

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

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

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

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

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

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

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

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

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

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

Nervous system disorders
Headache 13 0 0 7 0 0

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

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

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

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

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

Grade 3  
(%) 

Grade 4 
(%)

All Grades 
(%)

Grade 3  
(%) 

Grade 4 
(%)

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

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

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

DKdb: 0%
 a where carfilzomib 20/56 mg/m2 was administered twice-weekly
 b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the DARZALEX containing regimens and 
active control arms. Fatal infections were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients (including fatal cases) treated 
with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration of daratumumab and 
hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The detection of antibody formation is 
highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, and underlying disease.   
For these reasons, comparison of the incidence of antibodies in the studies described below with the 
incidence of antibodies in other studies or to other daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX as monotherapy or as 
combination therapies, 0.35% (6/1,713) of patients developed treatment-emergent anti-daratumumab 
antibodies. Of those, 4 patients tested positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of daratumumab. Because 
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody screening 
and cross matching. Daratumumab interference mitigation methods include treating reagent RBCs with 
dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping. Since the Kell blood 
group system is also sensitive to DTT treatment, supply K-negative units after ruling out or identifying 
alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs per 
local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays 
used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay 
results may occur for patients with IgG kappa myeloma protein impacting initial assessment of complete 
responses by International Myeloma Working Group (IMWG) criteria. In patients with persistent very 
good partial response, where daratumumab interference is suspected, consider using a FDA-approved 
daratumumab-specific IFE assay to distinguish daratumumab from any remaining endogenous M protein 
in the patient’s serum, to facilitate determination of a complete response.

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

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

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

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

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

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

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

Adverse Reaction

DARZALEX FASPRO 
with Lenalidomide and Dexamethasone

(N=65)
All Grades 

(%)
Grades ≥3 

(%)
General disorders and administration site conditions

Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
Hyperglycemia 12 9#

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

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

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

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

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

Laboratory Abnormality

DARZALEX FASPRO  
with Lenalidomide and Dexamethasonea

All Grades 
(%) 

Grades 3-4 
(%)

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

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

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

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

Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide, refer to the 
lenalidomide, thalidomide or pomalidomide labeling for pregnancy testing requirements prior to initiating 
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with  
DARZALEX FASPRO and for 3 months after the last dose. Additionally, refer to the lenalidomide, thalidomide 
or pomalidomide labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for relapsed and refractory multiple 
myeloma, 37% were 65 to <75 years of age, and 19% were 75 years of age or older. No overall differences in 
effectiveness of DARZALEX FASPRO have been observed between patients ≥65 years of age and younger 
patients. Adverse reactions that occurred at a higher frequency (≥5% difference) in patients ≥65 years of 
age included upper respiratory tract infection, urinary tract infection, dizziness, cough, dyspnea, diarrhea, 
nausea, fatigue, and peripheral edema. Serious adverse reactions that occurred at a higher frequency 
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy with pomalidomide 
and dexamethasone or DARZALEX FASPRO as combination therapy with lenalidomide and low-dose 
dexamethasone for relapsed and refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% 
were 75 years of age or older. No overall differences in effectiveness were observed between patients  
≥65 years (n=131) and <65 years (n=85). Adverse reactions occurring at a higher frequency (≥5% difference) 
in patients ≥65 years of age included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse reactions occurring at a 
higher frequency (≥2% difference) in patients ≥65 years of age included neutropenia, thrombocytopenia, 
diarrhea, anemia, COVID-19, ischemic colitis, deep vein thrombosis, general physical health deterioration, 
pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination therapy for light chain (AL) 
amyloidosis, 35% were 65 to <75 years of age, and 10% were 75 years of age or older. Clinical studies of 
DARZALEX FASPRO as part of a combination therapy for patients with light chain (AL) amyloidosis did not 
include sufficient numbers of patients aged 65 and older to determine whether effectiveness differs from 
that of younger patients. Adverse reactions that occurred at a higher frequency in patients ≥65 years of 
age were peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab were observed in geriatric 
patients compared to younger adult patients [see Clinical Pharmacology (12.3) in Full Prescribing 
Information].
REFERENCES
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compatibility testing, Transfusion, 55:1545-1554 (accessible at http://onlinelibrary.wiley.com/doi/10.1111/
trf.13069/epdf).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Hypersensitivity and Other Administration Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of systemic 
administration-related reactions: itchy, runny or blocked nose; chills, nausea, throat irritation, cough, 
headache, shortness of breath or difficulty breathing, and blurred vision [see Warnings and Precautions].

Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Advise patients to immediately contact their healthcare provider if they have signs or symptoms of cardiac 
adverse reactions [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they have bruising or bleeding [see Warnings and 
Precautions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use 
in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX 
FASPRO and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, thalidomide and pomalidomide have the potential to cause fetal harm 
and have specific requirements regarding contraception, pregnancy testing, blood and sperm donation, 
and transmission in sperm. Lenalidomide, thalidomide and pomalidomide are only available through a REMS 
program [see Use in Specific Populations].
Interference with Laboratory Tests
Advise patients to inform their healthcare provider, including personnel at blood transfusion centers, that 
they are taking DARZALEX FASPRO, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests used to determine complete 
response in some patients and additional tests may be needed to evaluate response [see Warnings and 
Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection 
and that DARZALEX FASPRO could cause hepatitis B virus to become active again [see Adverse Reactions].
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Multidisciplinary Approach Leads  
to Higher Rate of Neoadjuvant Treatment 
Completion in Pancreatic Cancer
by KYLE DOHERTY

PATIENTS WITH LOCALIZED PANCREATIC  
adenocarcinoma who received care at a multi-
disciplinary clinic had significantly higher 
neoadjuvant therapy completion rates than those 
treated at a specialty-specific clinic, according 
to findings from a retrospective study presented 
at the 2022 Quality Care Symposium of the 
American Society of Clinical Oncology.1 

Patients whose treatment was coordinated 
through a multidisciplinary clinic (n = 157) 
completed their neoadjuvant treatment regi-
men per institutional standards at a rate of 71%, 
whereas the 83 treated at an individual clinic 
(surgical, medical, or radiation oncology) did so 
at a rate of 46.1% (P = .002). In addition, the rate 
of clinical trial enrollment was greater among the 
former (16.6%) than the latter (7.2%) (P = .043).1

The adjusted odds ratio (aOR) for comple-
tion of neoadjuvant therapy per institutional 
standards for patients seen via multidisci-
plinary clinics vs standard oncology clinics was 
3.35 (95% CI, 1.46-7.07; P =.004). In terms of 
clinical trial enrollment, the aOR in the multi-
disciplinary clinic cohort was 2.44 (95% CI, 
0.94-6.35; P =.067).1

Investigators used data from the Institutional 
Pancreatic Cancer Registry to compile a study 
population made up of patients who received a 
diagnosis of localized pancreatic adenocarcinoma 
between 2018 and 2020 at Johns Hopkins Hospital 
in Baltimore, Maryland. To be eligible for the 
study, patients needed to have disease for which 
resection was eventually undertaken and to have 
come to Johns Hopkins either via its pancre-
atic multidisciplinary clinic or through one of its 
surgical, medical, or radiation oncology clinics.

The primary outcome of the study was the 
completion of neoadjuvant therapy as per 
stage-specific institutional standards. Clinical 
trial enrollment included only patients who had 
been admitted to an institutional clinical trial.

Investigators noted that during the study 
period, it had been standard practice for patients 

with borderline resectable disease to be treated 
with neoadjuvant chemotherapy for a minimum 
of 4 months, with or without preoperative radia-
tion, before transitioning to exploration. Patients 
with locally advanced disease received 4 to 6 
months of chemotherapy, then radiation, followed 
by potential exploration.

Baseline patient characteristics were well-bal-
anced between cohorts, with a median age of 67 
years for both those treated at standard clinics 
(range, 58-73 years) and at multidisciplinary clin-
ics (range, 61-73 years). Patients had a history of 
other cancers at a rate of 12% and 35.8%, respec-
tively. Most patients in both arms had an ECOG 
performance status of 1 or less (63.9% vs 91.7%, 
respectively) (TABLE1).

Additional findings showed that patients who 
came to Johns Hopkins via a multidisciplinary 
clinic experienced a survival benefit. Death rates 
were 28.7% in the standard clinic and 20.5% in the 
multidisciplinary clinic (P =.157). 

More multidisciplinary clinic patients than 
standard clinic patients had neoadjuvant radia-
tion therapy (59.7% vs 34.9%; P =.004). Patients in 
the standard clinic arm had a slightly lower rate 
of recurrence (38.5%) than those in the multidisci-
plinary clinic arm (40.1%; P = .421). 

The median number of visits to the pancre-
atic multidisciplinary clinic was 1 (range, 1-6) 
and the authors noted that multiple visits to the 
clinic were not associated with the completion of 
neoadjuvant therapy.

Following the outline set by the pancreatic 
multidisciplinary clinic at Johns Hopkins’ Skip 
Viragh Center for Pancreatic Cancer, the aim of 
the team should combine insights from medical 
and radiation oncologists, surgeons, radiolo-
gists, pathologists, and other clinicians to provide 
a complete comprehensive examination. The 
multidisciplinary clinic is also able to diagnose, 
educate, and create personalized treatment plans 
for patients.2 

Patients should meet with specialty clinicians 
based on their specific needs and then have their 
cases reviewed by an expert panel. The multidisci-
plinary clinic is best suited for patients with newly 
diagnosed disease that is treatment-naïve, those 
with locally advanced disease that is unresectable 
or borderline resectable, and those who have under-
gone surgery for pancreatic cancer but have not 
started chemotherapy and/or radiation therapy. ■

For a full list of references,  
see the article at  . 

2022 ASCO Quality Care Symposium

Two posters presented at the 2022 Quality Care Symposium of the American Society of Clinical Oncology highlight the value  
of multidisciplinary care for patients with pancreatic cancer.

TABLE.  Basel ine Character ist ics of  Pat ients in  Retrospect ive Study  
of  Pancreat ic  Mult id iscipl inary Cl in ics 1

Characteristic Standard clinic (n = 83) PMDC (n = 157)

White 72.7% 80.9%

Black 18.1% 10.2%

Other race 9.6% 8.9%

History of cancer other than PDAC 12% 35.8%

Resectable disease 39.2% 31.8%

Borderline disease 38% 38.8%

Locally advanced disease 22.8% 29.3%

PDAC, pancreatic adenocarcinoma; PMDC, pancreatic multidisciplinary clinic.
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Multidisciplinary Workflow 
Benefits Patients With Newly 
Diagnosed Pancreatic Cancer
by KYLE DOHERTY 

EARLY EXPERIENCE WITH A newly designed 
pancreatic cancer multidisciplinary clinic work-
flow at Roswell Park Comprehensive Cancer 
Center in Buffalo, New York, showed significant 
improvement in terms of time to subspecialty 
evaluation, according to findings presented at 
the 2022 American Society of Clinical Oncology 
Quality Care Symposium.

In September 2021, patients who had 
recently received a diagnosis of pancreatic 
adenocarcinoma were stratified according to 
whether they preceded (n = 14) or followed  
(n = 30) the implementation of the new workflow. 
Investigators found that after a biopsy diagnosis 
of pancreatic adenocarcinoma, the time interval 
from initial surgical consultation to first medical 
oncology consultation was reduced from 7 days 
to 1 day (P = .003). In addition, after the work-
flow was established, more than 90% of patients 
were seen on the same day, compared with 7% 
before the workflow was established. 

The new workflow was implemented at a 
single tertiary-care comprehensive cancer 
center. Patients who presented to the clinic 
underwent same-day consultations with 
surgical oncology, medical oncology, genetic 
counseling and testing, and nutritional counsel-
ing, among others (FIGURE1). 

Upon arrival, patients were assigned a cancer 
care coordinator. Their case was then presented 
to a multidisciplinary tumor board and later 
evaluated by surgical oncology, medical oncol-
ogy, and other specialties. Patients 
underwent additional testing, proce-
dures, and port placement as needed 
before therapy was initiated.

The average times to provider 
consultation, port placement, and 
initiation of neoadjuvant chemother-
apy therapy were compared with the 
patient’s T-test.

The updated workflow did not result 
in a significant time difference from initial 
biopsy diagnosis to either surgical consultation 
or medical oncology consultation. Biopsy to port 
placement and biopsy to chemotherapy initiation 
times were likewise unaffected.

“This quality-improvement effort has 
already reduced patient burdens in access-
ing timely care,” Raj Vaghjiani, MD, a fellow 
in complex general surgical oncology in the 

Department of Surgical Oncology at Roswell 
Park Comprehensive Cancer Center in Buffalo, 
New York, wrote in the poster. “Our continued 
efforts focus on further improving care coordi-

nation along the entire patient cancer 
care trajectory.”

Investigators noted, however, that 
analysis of additional prospective data 
about the new workflow’s impact on 
oncologic outcomes and patient quali-
ty-of-care metrics is still ongoing.

“There was no difference in the time 
from initial biopsy diagnosis to initial 
surgical consultation, biopsy to initial 

medical oncology consultation, biopsy to port 
placement, or biopsy to chemotherapy initia-
tion,” Vaghijani and coinvestigators added. ■

R E F E R E N C E

1. Vaghjiani R, Sarkar J, Stiles Z, et al. Effects of establishing a  

multidisciplinary pancreatic cancer clinic on time-to-treatment.  

J Clin Oncol. 2022;40(suppl 28):61. doi:10.1200/JCO.2022.40.28_

suppl.061

FIGURE.  Mult id iscipl inary Workf low  
at  a  Same-Day Cl in ic  for  Pat ients With  
Newly Diagnosed Pancreat ic  Cancer 1

New patient referral

Assignment of a cancer care coordinator

Multidisciplinary tumor board presentation

Surgical and medical oncology evaluation

Therapy initiation

Additional testing, procedures,  
and port placement

ACP Outlines Principles  
for Primary Care, 

Specialist Collaboration
by RICHARD PAYERCHIN

COLLABORATION BETWEEN PRIMARY 
care providers and health care specialists 
is pivotal to providing high quality care to 
patients, according to a position paper 
published by the American College of 
Physicians (ACP). 

In the paper, the ACP lays out how a lack of 
care coordination can lead to fragmented care, 
increased risk of error, and create frustration 
for patients and physicians.

The ACP identified the following as key 
components of primary care/specialist  
collaboration:

• Patient and family partnering
• Defined clinical roles and responsibilities
• Timely, productive communication
• Effective data sharing

With the paper, ACP also published a 
39-page playbook that defines what is 
needed for each specific role or working rela-
tionship when more than one clinician is 
involved in the care of a patient. The playbook 
outlines critical elements of both a referral 
request and response.

ACP President George M. Abraham, MD, 
presented the paper on April 29, 2022, with 
Carol Greenlee, MD, prior chair of ACP Council 
of Subspecialty Societies and an author of the 
paper, and Shari Erickson, ACP chief advo-
cacy officer and senior vice president of 
governmental affairs and public policy. The 
panel took place at Internal Medicine Meeting 
2022, ACP’s annual scientific meeting, held in 
Chicago, Illinois. ■

Read the full story on Medical Economics® 
bit.ly/3rRRV3C

Raj Vaghjiani, MD
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What Is Happening on the Ground  

With NGS Testing in NSCLC?
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AS MOLECULAR DRIVERS TAKE a more prominent 
role in dictating courses of care, collaborations has become 
essential for ensuring that patients with non–small cell lung 
cancer (NSCLC) receive optimal treatment beginning at 
diagnosis. The rise of multidisciplinary care in this arena 
calls together thoracic oncologists, pathologists, interven-
tional radiologists and pulmonologists, as well as a plethora 
of supportive staff to ensure that tissue samples and testing 
are executed within the parameters of a new standard—one 
that calls for larger sample sizes, next-generation sequencing 
(NGS) and other biomarker assays, and division of responsi-
bilities across laboratories and institutions.

In an OncLive Insights® program, Benjamin P. Levy, MD, 
discussed the challenges with tissue testing facing care 
teams. For a community perspective, he spoke with Bhuvana 
Ramkumar, MD; and Neil Morganstein, MD, who walked 
through the multilevel hurdles in procurement, analysis of 
results, and insurance.

CHALLENGES WITH AND STRATEGIES  
FOR TISSUE PROCUREMENT IN NSCLC

LEVY
In my mind, lung cancer is the poster child for 
precision medicine. EGFR and ALK are chapters 1 

and 2 of the targeted therapy story that is still being written. 
We can start off there, but things have gotten incredibly 
complex. My running joke is that I went into lung cancer 
because it was incredibly easy 15 years ago, and this has 
certainly changed. The complexity [of the treatment land-
scape] has generated a tremendous amount of questions for 
patients, but also enthusiasm on behalf of both the oncologist 
and the patient. That has translated, fortunately, to include 
[improved outcomes].

We have now 10 biomarkers [with drug] approvals: EGFR, 
ALK, BRAF V600E, MET exon 14 skipping mutations, EGFR 
exon 20, ROS rearrangements, ALK rearrangements, NTRK 
rearrangements, HER2 mutations, and RET fusions. It’s 
getting exciting because can let these targets to specific ther-
apies that can improve outcomes. But you can’t give the drug 
unless you identify the target.

How is tissue precured for patients with NSCLC 
within your practice?

MORGANSTEIN
It depends on where the patient is 
coming from, what their status is. 

Most patients are already coming from [having received] a 
diagnosis of some sort. They are coming from their interven-
tional radiologist, their plastic surgeon, [or] interventional 
[pulmonologist]. Sometimes when we see a patient we’re a 
little bit behind [knowing] whether the patients have had 
NGS sent off from pathology. Typically, when we see individu-
als, particularly those with metastatic disease, we’ll send for 
a liquid biopsy, and then try to procure the appropriate 

specimen from pathology and send it off to one of the compa-
nies of our choice [for NGS]. 

We are working on getting reflex testing, but it’s chal-
lenging, and it hasn’t worked perfectly. Some tests are being 
done in-house such as for ALK and ROS mutations, they are 
done easily with FISH [fluorescence in situ hybridization]. 
But sometimes there is a delay with tissue procurement and 
obtaining information.

LEVY
That is not just in the community practice. Even in 
the academic centers like mine, we’re having 

challenges of procurement and delays. Dr Ramkumar, what is 
your experience with tissue procurement and challenges 
in your practice?

RAMKUMAR To add to some of the points Dr 
Morganstein spoke to, I see a lot of 

patients in the hospital, too. They are admitted and desper-
ately sick. [These are patients who] are not screened and then 
they come with stage IV [disease] and are admitted quick. We 
try to get a biopsy when they are in the hospital and that gets 
technically challenging to move the patient or to get insur-
ance reimbursements. 

If the patient comes back and I see them in the clinic, 
in the community I [send the patient to an interventional] 
radiologist who does [tissue procurement] a lot. But if their 
disease [involves] the bronchi and needs tissue, I go with 
an interventional pulmonologist at the cancer center. [In 
this case] I have to arrange and [make sure they] know to 
get more tissue because [even though we have been] tell-
ing them that for a while, they do what they can do, and they 
try to get what they can and do their best. But then we are 
stuck when we get the results and realize it is not enough 
[tissue] and then we must do the entire thing again. That gets 
the patient frustrated. Now that we need more testing, we 
need more tissue.

LEVY
Dr Ramkumar, anecdotally, how often does that 
happen that, even in the best circumstances, 

you’re getting insufficient results?

RAMKUMAR
Right now, it is much better than it was 
5 years ago because I know the radiolo-

gist I work with so I know they are going to get what I need. 
But approximately 10% to 15% of the time, I might be plan-
ning to do more [tests] on the tissue, that’s where it gets 
harder. We now have the liquid biopsy backup, and we know 
that once we can use what we can from the tissue, and we are 
all doing liquid [testing as well]. I am doing liquid biopsy for 
everyone I am seeing so I know I have that backup.

ENHANCING COMMUNICATION AMONG  
THE MULTIDISCIPLINARY CARE TEAM

LEVY Communication is key before the biopsy. Dr 
Morganstein, what is your experience with 
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insufficient tissue and is there a way to overcome 
this challenge? Are you talking to the procedural-
ist as well as the pathologist? Or does that happen 
after the fact?

MORGANSTEIN
Both and [the commu-
nication] is ongoing. 

This role of interventional pulmonary is new and 
we just started using this term in the past couple 
of years. The interventional pulmonologist, many 
of them are much younger [in age] and they’ve 
grown up with NGS and know they need [suffi-
cient] tissue. If you read the reports you know 
they need 5 passes or 6 passes, they know they 
need tissue. With rapid on-site evaluation it’s 
become much less of an issue. They know getting 
1 skinny needle biopsy that has a few cells 
isn’t adequate. 

We do battle insurance issues, and it’s on 
ongoing battle to get tissue sent out immediately, 
there are [staffing issues], even when we request 
tissue it doesn’t get sent out. There are all kinds 
of hang ups along the way, physicians know what 
to do. There isn’t an educational [issue], it’s more 
of a logistical aspect, and a structural aspect to 
get the appropriate test run.

[We are in] communication and [we have] what 
we need [to do it], it just often does not happen. 

LEVY
In small systems or large systems 
we’ve tried very hard to have this 

communication [with the] interventionalists and 
pathologists prior [to biopsy] but even under the 
best circumstances we are also struggling with 
reflex testing. Is reflex testing being done at your 
centers and then once that happens, what type of 
communication is going on between you, the 
pathologist, and the care team?

RAMKUMAR
I work in the community 
[clinic] and the community 

hospital pathologist are [hesitant to do] reflex 
testing right now because then it falls on them to 
do the authorization. In the cancer center, it’s not 
a problem, PD-L1 testing gets done. But for the 
other [tests], we have to do the paperwork for the 
prior authorization, or pull the paperwork for 
[NGS testing], and pathologists are not keen about 
sending [the samples]. 

If the patient is admitted to the hospital, and 
they have a chest tube [or other procedures], we 
can get the tissue, but we have to wait for [the 
patient] to be discharged for 24 hours to do the 
NGS. In the community setting it’s very hard, at 
the center we can still do the EGFR and ALK [test-
ing] and they get paid, but in the community 
setting it’s harder.

LEVY
You mentioned PD-L1 testing, and I’m 
curious from the community perspec-

tive, is the message out there that if you have a 
PD-L1 result you still need to wait for the testing 
or do you find that a lot of your colleagues are 
using [those results] and are not following up on 
the molecular report? We have a lot of data that 

suggest that if you have a PD-L1 that is high, then 
if they have an EGFR mutation, single-agent 
immunotherapy doesn’t work that well nor does 
chemoimmunotherapy. Is that permeated 
in the community?

RAMKUMAR
As far as community 
oncologists are concerned, I 

think everybody knows to wait for the molecular 
results before acting on PD-L1 unless a patient 
needs to be treated right away. We do just chemo-
therapy to start with as we are waiting on the 
molecular or PD-L1 [results]. But I don’t think any 
community oncologist will just go by PD-L1 
and get started.

MORGANSTEIN
I think it is pretty 
well-documented, the 

lack of efficacy if their disease is EGFR-positive 
and PD-L1 and I think that has trickled down 
both to the pathologist and the community 
oncologist. They are well aware that you need 
the entire panel and it’s been repeated over and 
over again that you really need the full picture 
and panel before you can really treat 
[an individual]. 

Of course, if a patient needs urgent treatment, 
we have standard chemotherapy which is fine. 
But it’s harder to give the appropriate treatment. 
I always bring this back to the breast cancer 
oncologist who did much better than we have—
they won’t treat somebody unless they have ER 
[estrogen receptor] or HER2 [results]. We haven’t 
gotten that good yet. We still see patients all the 
time without all the information. If you try to see 
a breast cancer clinician without ER, PR [proges-
terone receptor] or HER2, see what happens 
to the pathologist. We’re just not there, we’re 
getting there but we’re not close.

BEST PRACTICES FOR ACCURATE  
TISSUE GENOTYPING IN NSCLC

LEVY
I frequently say that we are learning a 
lot from the breast cancer world in 

terms of diagnostics [and] therapeutically [such 
as with] antibody-drug conjugates being used in 
breast cancer that we are just starting to learn 
about in lung cancer. I am leaning on my breast 
cancer colleagues quite frequently and, again, 
despite our best efforts, the nihilism of lung is 
in some ways preventing [reflex testing] from 
happening at a lot of institutions. This should be 
done ideally before we see the patient. 

I’ll ask the unfair question, there is no right 
or wrong here, but what should be best practice 
if you look at the tissue journey from diagno-
sis to treatment?

RAMKUMAR
Once we do the biopsy and 
the pathologist knows it is 

NSCLC, [we have to have a preferred] panel 
which they can then reflex and send [the tissue] 
to. It’s a little complicated now because we have 
a few [panels available], but if we have a 
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standard they can work with and if they are able 
to get that started, by the time [a patient] comes 
to see us, if the NGS is already started and we 
know it’s in the process we might have it by the 
time they see us. It is going to take time for that 
to happen especially for the community patholo-
gist to come on board, I don’t know about the 
cancer centers, they may be ahead of us.

LEVY
Not really. 

RAMKUMAR If [pathologists] don’t run 
into any insurance issues 

and they get comfortable doing it will all fall in 
place and time will tell.

LEVY
That is good insight. Is there an 
opportunity to educate the procedur-

alist, whether that be the interventional 
pulmonologist or the interventional radiologist 
about the importance about how much tissue 
they get because that is a big thing? Or do you 
find that they are aware at this point that you 
need a lot of tissue?

MORGANSTEIN Both. In some ways 
they know that they 

need a lot of tissue, but I think that [we should] 
always be reminding them that we need more 
and that it is not adequate just to make a tissue 
diagnosis and overly repeat. Tissue by itself is 
no longer adequate to treat lung cancer. A 
diagnosis of adenocarcinoma gives us less than 
50% of our information. We know [that the 
individual] has cancer but it leaves us 
hamstrung. They know it but repeating is 
always useful, it’s on us as the treating oncolo-
gist to throw fits until we get it. We just got our 
pathologists to send immediate NGS on all lung 
cancers whether they get paid or not because it 
is inadequate care. If you just keep saying it, it 
is a quality issue, eventually somebody 
will listen.

AVERAGE TURNAROUND TIME  
FOR NSCLC MOLECULAR TESTING

LEVY
In a deeper dive into the evolution of 
molecular testing, what are some of 

the optimal NGS techniques? We’ve come a long 
way, we started with Sanger sequencing which 
was a hot spot of 3 or 4 genes. We move to this 
larger hot spot panel, what we used to call NGS, 
which was basically fishing out 50 genes and 
looking at just them. Then we moved to the NGS 
platforms, which can test over 300 genes and I 
think are the gold standard. 

We also have other things which may still 
make a difference like IHC [immunohistochem-
istry], which we use for PD-L1, and FISH testing, 
which [Johns Hopkins] was using up until 2 
years ago for all the rearrangements—ALK, ROS, 
RET, and NTRK. When we look [at the land-
scape now] we have Sanger sequencing, we have 
the hot spot 50-gene panel, and then finally we 

culminate in this hybrid capture NGS, which we 
hear about with all the commercial assays.

[With that] we can discuss turnaround time. 
There are a lot of best practices for turnaround 
time and [Johns] Hopkins, is not emblematic of 
best practices, we are working on it, but we still 
have a lot of turnaround time issues. In your 
experience what is the average turnaround time 
from biopsy to getting the results?

MORGANSTEIN
It’s a long time. It’s 
weeks, 2 weeks is 

early and if I get something from biopsy to all 
the information I need in 2 weeks, that is pretty 
good and unusual.

LEVY Where do you see the major hold up?

MORGANSTEIN
Send out. I have to give 
the [NGS] companies 

credit, their turnaround time from when they 
get the block until we get the answers is 
[approximately] 1 week to 10 days. It’s [the time 
between] our request to getting it sent out to the 
company—this is a nebulous place now. 
Hopefully, the institution is going to get 
in-house NGS which would be great, but that is 
still a ways away.

RAMKUMAR
If we already have the 
biopsy and I send the NGS 

at that time, I say it’s 2 to 3 weeks combined 
with the insurance approval. But it depends on 
where the block is. In the community [setting], 
sometimes the clinician may be asking for 
another opinion if they are not comfortable. 

If the block goes out somewhere and they 
have to track it through insurance approval and 
then track it again to get it to the place where it 
needs to go to have the NGS testing. I say 2 to 3 
weeks, but it is usually much longer than that. 

LEVY We do the same thing, asking, “Where 
is the tissue in its journey right now? 

Is it in the pathologist’s office? Is it in our FISH, 
cytogenetics, or NGS laboratory?” It’s 
hard to track it.

RAMKUMAR
If [by mistake] we order 
EGFR and ALK alone, like 

we used to do before because we know we can 
get something out of it, the sample could have 
gone somewhere else. [We] have to limit 
ourselves to PD-L1 and count on doing the NGS 
if it gets done at all. 

LEVY
 Is it a major hurdle there too, just 
getting it out to the company?

RAMKUMAR
Usually it is OK, but the 
pathologists are a little slow 

on [sending it out]. 

RECEIVING MOLECULAR TESTING 
RESULTS FOR NSCLC 

LEVY
 Let’s talk about the actual results and 
this is where it gets tough for plasma 

and tissue results. Is there a best molecular 

report? Should there be a standard here? 

MORGANSTEIN
 Some of it is [what 
you’re] used to. For 

example, I’ve been using [Foundation CDx] for 
years, so my eyes know exactly where to go on 
the report. I’m always afraid I’m going to miss 
something on some of the other reports. [What]  
I don’t love is that some companies will give you 
something that is “targetable,” but not necessar-
ily targetable in lung cancer, such as PIK3CA 
mutations or that you don’t know exactly what to 
do with the results.

LEVY I would agree that some of these 
reports are structured better than 

others. How do you convey the results to the 
patient so that they are informed about 
what they need? 

RAMKUMAR
When we when we run the 
NGS or liquid biopsy, we tell 

them, we are running more tests to see if they 
can go on an oral agent. That’s been 1 instance 
where patients are OK to wait because they have 
already gone through so much and [fi they] wait 
for more testing, right there is a possibility they 
can go on an oral agent and don’t have to get a 
port and IV chemotherapy…. When we get the 
results, we can show them that they have this 
mutation, here is what is FDA approved, and we 
go over the results.
 

LEVY What are your thoughts on how 
patients received this information? 

Do they know about the NGS?

MORGANSTEIN
 Patients are usually 
overwhelmed. They 

have this hope for a pill, and they have a vague 
notion that there are some targetable mutations. 
But in all fairness, when I tell them that we’re 
going to run further testing on their tumor 
DNA, most individuals glaze over.
 

LEVY It’s exceedingly difficult for patients 
to understand. We said in the begin-

ning, there are 10 different mutations and we 
use them in different lines of therapy. I can 
speak for myself, I’m struggling to keep up with 
all the new mutations. For patients it’s just 
enough to say, we need more testing, and if 
there’s something targetable, we’ll be able to 
treat you with an oral medication. Do you have 
molecular tumor boards?

MORGANSTEIN
 We had a very 
successful molecular 

tumor board, prepandemic and postpandemic it 
fell apart a little bit. We present the vast major-
ity of our cases in our thoracic tumor board and 
it tends to be the most molecularly 
valuable arena. 

We would greatly benefit from a dedicated 
molecular board with a pathologist on site. It 
would be nice to have someone to bounce [these 
cases] off of monthly or bimonthly because 
sometimes you get weird mutations. ■
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FOR YOUR ADULT PATIENTS WITH PLATINUM-           
RESPONSIVE ADVANCED OVARIAN CANCER1

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

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

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

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

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2022.  
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer. 
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza 
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2022.  
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2022.

CI = confidence interval; CR = complete response;  
HR = hazard ratio; PR = partial response.

Important Safety Information (continued)

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

Visit ZEJULAHCP.COM to explore the PRIMA data

©2022 GSK or licensor. 
NRPJRNA220002  September 2022
Produced in USA.

Trademarks are property of their respective owners.

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

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

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

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

Indication

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

ZEJULA is the only 1X daily oral PARP inhibitor monotherapy.  
ZEJULA delivered 2X the median PFS vs placebo in HRd PATIENTS.1-4

More than 2X PFS vs placebo in HRd PATIENTS1,2
In the PRIMA trial:

Reduction in Risk  
of progression or death  
with ZEJULA vs placebo
HR, 0.43 (95% CI, 0.31-0.59) P<0.0001

Reduction in Risk  
of progression or death  
with ZEJULA vs placebo

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

21.9 months
ZEJULA

VS
months
placebo10.4

13.8 months
ZEJULA

VS
months
placebo8.2

MEDIAN PFS IN THE HRd POPULATION
(n=373), 51% of overall study population)1,2

ZEJULA demonstrated significantly longer median PFS vs placebo  
in the overall population1,2

MEDIAN PFS IN THE OVERALL POPULATION
(N=733)1,2

57%

38%

HRd = homologous recombination deficient; PARP = poly (ADP-ribose) polymerase; PFS = progression-free survival.

IN THE PRIMA TRIAL
[1/REF-171315 ZEJULA Sept 2022 PI/p21/
Sec14.1/para2; p22/Table 10; p23/Figure 1]
[2/REF-75283 Gonzalez- Martin_NEJM_2019/
p2391/ para4/ln1-4; p2392/col2/para2/  
ln1-5;p2394/col2/para3/lines 6-11; p2397/ 
Figure2BHR 0.62x100=62% risk of death, 
100%-62%=38% reduced risk]

MEDIAN PFS
[1/REF-171315 ZEJULA Sept 2022 PI/p23/ 
Figure 1]
[2/REF-75283 González-Martín_ NEJM_2019/
p2394/col2/¶4/lines 1-6;p2397/Figure2A]

HRd POPULATION 
[1/REF-171315 ZEJULA Sept 2022 PI /p21/
sec14.1/para3-4;p22/ Table10;p23/Figure1]
[2/REF-75283 González- Martín_NEJM_2019/
p2394/ col2/¶3/lines 1-6;p2397/Figure2A; 
HR0.43x100=43% risk of death 373/733=.509 
or51%]

ZEJULA DEMONSTRATED
[1/REF-171315 ZEJULA Sept 2022 PI/p21/
Sec14.1/para2; p22/Table 10; p23/Figure 1]
[2/REF-75283 Gonzalez- Martin_ 
NEJM_2019/p2391/ para4/ln1-4; p2392/col2/
para2/ln1-5;p2394/col2/para3/lines 6-11; 
p2397/Figure2BHR 0.62x100=62% risk of 
death, 100%-62%=38% reduced risk]

MEDIAN PFS
[1/REF-171315 ZEJULA Sept 2022 PI/p21/
Sec14.1/para2; p22/Table 10; p23/Figure 1]
[2/REF-75283 Gonzalez- Martin_ 
NEJM_2019/p2391/ para4/ln1-4; p2392/col2/
para2/ln1-5; p2394/col2/para3/lines 6-11; 
p2397/Figure2BHR 0.62x100=62% risk of 
death, 100%-62%=38% reduced risk]

STUDY DESIGN
[1/REF-171315 ZEJULA Sept 2022 PI/p2/
Sec1.1/ln1-3; p21/sec14.1/ para1-4]
[2/REF-75283 González-Martín_ NEJM_2019/
p2392/col2/¶2; p2393/col1/¶2/lines 1-2, 
5-12;col2/¶3/ln1-5; p2394/col1/¶2/ln9-12, 
col2/¶2/lines 3-10; p2395/Figure1]

FOR YOUR ADULT
[1/REF-171315 ZEJULA Sept 2022 PI/p2/
sec1.1]

ZEJULA IS
[1/REF-171315 ZEJULA Sept 2022 PI/p2/
sec1.1; p2/First-Line Maintenance; p21/
Sec14.1/para2; p22/Table 10; p23/Figure 1] 
[2/REF-75283 González-Martín_NEJM_2019/
p2391/ para4/ln1-4; p2392/col2/para2/  
ln1-5;p2394/col2/para3/lines 6-11; p2397/ 
Figure2BHR 0.62x100=62% risk of death, 
100%-62%=38% reduced risk]
[3/REF-169937 LYNPARZA Aug 2022 PI/
p3/§2.2/¶1]
[4/REF-161236 RUBRACA June 2022 PI/
p2/§2.2/¶1;p3/Table1]
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FOR YOUR ADULT PATIENTS WITH PLATINUM-           
RESPONSIVE ADVANCED OVARIAN CANCER1

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

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

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

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

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2022.  
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer. 
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza 
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2022.  
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2022.

CI = confidence interval; CR = complete response;  
HR = hazard ratio; PR = partial response.

Important Safety Information (continued)

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

Visit ZEJULAHCP.COM to explore the PRIMA data

©2022 GSK or licensor. 
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Important Safety Information
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) out of 
1,785 patients treated with ZEJULA monotherapy in clinical trials. The 
duration of therapy in patients who developed secondary MDS/cancer 
therapy-related AML varied from 0.5 months to 4.9 years. These patients 
had received prior chemotherapy with platinum agents and/or other 
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if 
MDS/AML is confirmed.  

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

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

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

Indication

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

ZEJULA is the only 1X daily oral PARP inhibitor monotherapy.  
ZEJULA delivered 2X the median PFS vs placebo in HRd PATIENTS.1-4

More than 2X PFS vs placebo in HRd PATIENTS1,2
In the PRIMA trial:

Reduction in Risk  
of progression or death  
with ZEJULA vs placebo
HR, 0.43 (95% CI, 0.31-0.59) P<0.0001

Reduction in Risk  
of progression or death  
with ZEJULA vs placebo

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

21.9 months
ZEJULA

VS
months
placebo10.4

13.8 months
ZEJULA

VS
months
placebo8.2

MEDIAN PFS IN THE HRd POPULATION
(n=373), 51% of overall study population)1,2

ZEJULA demonstrated significantly longer median PFS vs placebo  
in the overall population1,2

MEDIAN PFS IN THE OVERALL POPULATION
(N=733)1,2

57%

38%

HRd = homologous recombination deficient; PARP = poly (ADP-ribose) polymerase; PFS = progression-free survival.

IN THE PRIMA TRIAL
[1/REF-171315 ZEJULA Sept 2022 PI/p21/
Sec14.1/para2; p22/Table 10; p23/Figure 1]
[2/REF-75283 Gonzalez- Martin_NEJM_2019/
p2391/ para4/ln1-4; p2392/col2/para2/  
ln1-5;p2394/col2/para3/lines 6-11; p2397/ 
Figure2BHR 0.62x100=62% risk of death, 
100%-62%=38% reduced risk]

MEDIAN PFS
[1/REF-171315 ZEJULA Sept 2022 PI/p23/ 
Figure 1]
[2/REF-75283 González-Martín_ NEJM_2019/
p2394/col2/¶4/lines 1-6;p2397/Figure2A]

HRd POPULATION 
[1/REF-171315 ZEJULA Sept 2022 PI /p21/
sec14.1/para3-4;p22/ Table10;p23/Figure1]
[2/REF-75283 González- Martín_NEJM_2019/
p2394/ col2/¶3/lines 1-6;p2397/Figure2A; 
HR0.43x100=43% risk of death 373/733=.509 
or51%]

ZEJULA DEMONSTRATED
[1/REF-171315 ZEJULA Sept 2022 PI/p21/
Sec14.1/para2; p22/Table 10; p23/Figure 1]
[2/REF-75283 Gonzalez- Martin_ 
NEJM_2019/p2391/ para4/ln1-4; p2392/col2/
para2/ln1-5;p2394/col2/para3/lines 6-11; 
p2397/Figure2BHR 0.62x100=62% risk of 
death, 100%-62%=38% reduced risk]

MEDIAN PFS
[1/REF-171315 ZEJULA Sept 2022 PI/p21/
Sec14.1/para2; p22/Table 10; p23/Figure 1]
[2/REF-75283 Gonzalez- Martin_ 
NEJM_2019/p2391/ para4/ln1-4; p2392/col2/
para2/ln1-5; p2394/col2/para3/lines 6-11; 
p2397/Figure2BHR 0.62x100=62% risk of 
death, 100%-62%=38% reduced risk]

STUDY DESIGN
[1/REF-171315 ZEJULA Sept 2022 PI/p2/
Sec1.1/ln1-3; p21/sec14.1/ para1-4]
[2/REF-75283 González-Martín_ NEJM_2019/
p2392/col2/¶2; p2393/col1/¶2/lines 1-2, 
5-12;col2/¶3/ln1-5; p2394/col1/¶2/ln9-12, 
col2/¶2/lines 3-10; p2395/Figure1]

FOR YOUR ADULT
[1/REF-171315 ZEJULA Sept 2022 PI/p2/
sec1.1]

ZEJULA IS
[1/REF-171315 ZEJULA Sept 2022 PI/p2/
sec1.1; p2/First-Line Maintenance; p21/
Sec14.1/para2; p22/Table 10; p23/Figure 1] 
[2/REF-75283 González-Martín_NEJM_2019/
p2391/ para4/ln1-4; p2392/col2/para2/  
ln1-5;p2394/col2/para3/lines 6-11; p2397/ 
Figure2BHR 0.62x100=62% risk of death, 
100%-62%=38% reduced risk]
[3/REF-169937 LYNPARZA Aug 2022 PI/
p3/§2.2/¶1]
[4/REF-161236 RUBRACA June 2022 PI/
p2/§2.2/¶1;p3/Table1]
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only and is focused on 
the first-line treatment indication; see full prescribing 
information for complete product information available at 
www.ZEJULAHCP.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer 
ZEJULA is indicated for the maintenance treatment of adult patients 
with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-
line platinum-based chemotherapy.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including cases with fatal outcome, have been reported in patients 
who received monotherapy with ZEJULA in clinical trials. In 1,785 
patients treated with ZEJULA in clinical trials, MDS/AML occurred in 
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed 
secondary MDS/cancer therapy-related AML varied from 0.5 months 
to 4.9 years. All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA-damaging agents, including 
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia, 
neutropenia, and/or pancytopenia have been reported in patients 
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia, 
anemia, and neutropenia were reported in 39%, 31%, and 21%, 
respectively, of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%, 
and 2%, respectively, of patients. In patients who were administered 
a starting dose of ZEJULA based on baseline weight or platelet count, 
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported 
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, and neutropenia 
occurred in 3%, 3%, and 2%, respectively, of patients.
Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically after this time. If 
hematological toxicities do not resolve within 28 days following 
interruption, discontinue ZEJULA and refer the patient to a 
hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics [see Dosage and 
Administration (2.2) of full Prescribing Information]. 
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. 
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients 
treated with ZEJULA compared with 1% of placebo-treated patients 
with a median time from first dose to first onset of 43 days (range: 1 
to 531 days) and with a median duration of 12 days (range: 1 to 61 
days). There were no discontinuations due to hypertension.
Monitor blood pressure and heart rate at least weekly for the first 
2 months, then monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular disorders, especially coronary insufficiency, cardiac 
arrhythmias, and hypertension. Medically manage hypertension with 
antihypertensive medications and adjustment of the dose of ZEJULA, 
if necessary [see Dosage and Administration (2.2), Nonclinical 
Toxicology (13.2) of full Prescribing Information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and 
has also been described in postmarketing reports [see Adverse 
Reactions (6.2)]. Signs and symptoms of PRES include seizure, 
headache, altered mental status, visual disturbance, or cortical 
blindness, with or without associated hypertension. A diagnosis of 
PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging. 

Monitor all patients treated with ZEJULA for signs and symptoms 
of PRES. If PRES is suspected, promptly discontinue ZEJULA and 
administer appropriate treatment. The safety of reinitiating ZEJULA 
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology 
(12.1) of full Prescribing Information]. ZEJULA has the potential to 
cause teratogenicity and/or embryo-fetal death since niraparib 
is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions (5.2), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Due 
to the potential risk to a fetus based on its mechanism of action, 
animal developmental and reproductive toxicology studies were not 
conducted with niraparib. 
Apprise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment and for 6 months after the last dose of ZEJULA [see 
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may 
cause allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

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

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

and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
In a pooled safety population of patients (n = 1,314) with advanced 
ovarian, fallopian tube, or primary peritoneal cancer treated with 
ZEJULA monotherapy including PRIMA (n = 484), NOVA (n = 367), and 
another clinical trial (n = 463) , the most common adverse reactions 
>10% were nausea (65%), thrombocytopenia (60%), anemia 
(56%), fatigue (55%), constipation (39%), musculoskeletal pain 
(36%), abdominal pain (35%), vomiting (33%), neutropenia (31%), 
decreased appetite (24%), leukopenia (24%), insomnia (23%), 
headache (23%), dyspnea (22%), rash (21%), diarrhea (18%), 
hypertension (17%), cough (16%), dizziness (14%), acute kidney 
injury (13%), urinary tract infection (12%), and hypomagnesemia 
(11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced 
ovarian cancer following first-line treatment with platinum-based 
chemotherapy was studied in the PRIMA trial, a placebo-controlled, 
double-blind study in which 728 patients received niraparib or 
placebo. Among patients who received ZEJULA, the median duration 
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions 
occurred in 32% of patients receiving ZEJULA. Serious adverse 
reactions in >2% of patients were thrombocytopenia (16%), 
anemia (6%), and small intestinal obstruction (2.9%). Fatal 
adverse reactions occurred in 0.4% of patients, including intestinal 
perforation and pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in 
12% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >1% of patients who received ZEJULA 
included thrombocytopenia (3.7%), anemia (1.9%), and nausea and 
neutropenia (1.2% each). 
Adverse reactions led to dose reduction or interruption in 80% of 
patients, most frequently from thrombocytopenia (56%), anemia 
(33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in all patients 
treated with ZEJULA in the PRIMA study.

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

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

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

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

Patients Receiving ZEJULA with Dose Based on Baseline Weight or 
Platelet Count in PRIMA: Among patients who received ZEJULA with 
the dose based on weight and platelet count, the median duration of 
treatment was 11 months (range: 1 day to 16 months).

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

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

Blood and lymphatic system disorders

Thrombocytopenia 66 5 39 0.4

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

Adverse Reaction

Grades 1-4b Grades 3-4b

ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

Blood and lymphatic system disorders

Anemia 64 18 31 2

Neutropeniac 42 8 21 1

Leukopeniad 28 9 5 0.4

Gastrointestinal disorders

Nausea 57 28 1 1

Constipation 40 20 1 0.4

Vomiting 22 12 1 1

General disorders and administration site conditions

Fatigue 51 41 3 1

Investigations

AST/ALT elevation 14 7 3 0.8

Metabolism and nutrition disorders

Decreased appetite 19 8 1 0

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 39 38 1 0

Nervous system disorders

Headache 26 15 0.4 0

Dizziness 19 13 0 0.4

Psychiatric disorders

Insomnia 25 15 1 0.4

Renal and urinary disorders

Acute kidney injurye 12 5 0.2 0

Respiratory, thoracic, and mediastinal disorders

Dyspnea 22 13 0.4 1

Cough 18 15 0 0.4

Vascular disorders

Hypertension 18 7 6 1

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

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%
Decreased 
hemoglobin 87 66 29 1

Decreased 
platelets 74 13 37 0

Decreased 
leukocytes 71 36 9 0

Increased glucose 66 57 3 3

Decreased 
neutrophils 66 25 23 1

Decreased 
lymphocytes 51 29 7 3

Increased alkaline 
phosphatase 46 21 1 0

Increased creatinine 40 23 0 0

Decreased 
magnesium 36 34 1 0

Increased aspartate 
aminotransferase 35 17 1 0.4

Increased alanine 
aminotransferase 29 17 2 1

6 ADVERSE REACTIONS (cont’d)
Serious adverse reactions occurred in 27% of patients receiving 
ZEJULA. Serious adverse reactions in >2% of patients were 
anemia (8%) and thrombocytopenia (7%). No fatal adverse 
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in 
14% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >2% of patients who received ZEJULA 
included thrombocytopenia and anemia (3% each) and nausea 
(2.4%). 
Adverse reactions led to dose reduction or interruption in 72% of 
patients, most frequently from thrombocytopenia (40%), anemia 
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal 
laboratory findings in the group of patients who received ZEJULA.

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

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Blood and lymphatic system disorders

Thrombocytopenia 54 5 21 1

Anemia 50 28 23 1

Neutropeniac 36 8 15 1

Leukopeniad 28 11 5 0

Gastrointestinal disorders

Nausea 53 21 1 0

Constipation 31 15 1 1

Vomiting 17 9 0 1

General disorders and administration site conditions

Fatigue 48 36 3 0

Metabolism and nutrition disorders

Decreased appetite 19 5 1 0

Nervous system disorders

Headache 22 17 1 0

Dizziness 14 13 0 0

Psychiatric disorders

Insomnia 21 14 0 0

Renal and urinary disorders

Acute kidney injurye 12 5 1 0

Respiratory, thoracic, and mediastinal disorders

Dyspnea 18 10 0 1

Vascular disorders

Hypertension 17 9 5 2

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

b  Common Terminology Criteria for Adverse Events version 4.02.
c Includes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

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

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

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169) 

 %

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Decreased 
hemoglobin 81 70 21 0

Decreased 
leukocytes 70 36 6 0

Decreased 
platelets 63 15 18 0

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

Decreased 
lymphocytes 52 30 5 4

Increased alkaline 
phosphatase 43 17 1 0

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

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169) 

 %

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%
Decreased 
magnesium 44 30 0 0

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

Increased alanine 
aminotransferase 28 15 2 2

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

clearance as estimated by the Cockcroft-Gault equation. The safety 
of ZEJULA in patients with severe renal impairment or end-stage 
renal disease undergoing hemodialysis is unknown. 
8.7 Hepatic Impairment
For patients with moderate hepatic impairment, reduce the 
starting dosage of niraparib to 200 mg once daily [see Dosage 
and Administration (2.3) of full Prescribing Information]. Niraparib 
exposure increased in patients with moderate hepatic impairment 
[total bilirubin ≥1.5 x upper level of normal (ULN) to 3.0 x ULN 
and any aspartate transaminase (AST) level]. Monitor patients for 
hematologic toxicity and reduce the dose further, if needed [see 
Dosage and Administration (2.2) of full Prescribing Information]. 

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

ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only and is focused on 
the first-line treatment indication; see full prescribing 
information for complete product information available at 
www.ZEJULAHCP.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer 
ZEJULA is indicated for the maintenance treatment of adult patients 
with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-
line platinum-based chemotherapy.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including cases with fatal outcome, have been reported in patients 
who received monotherapy with ZEJULA in clinical trials. In 1,785 
patients treated with ZEJULA in clinical trials, MDS/AML occurred in 
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed 
secondary MDS/cancer therapy-related AML varied from 0.5 months 
to 4.9 years. All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA-damaging agents, including 
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia, 
neutropenia, and/or pancytopenia have been reported in patients 
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia, 
anemia, and neutropenia were reported in 39%, 31%, and 21%, 
respectively, of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%, 
and 2%, respectively, of patients. In patients who were administered 
a starting dose of ZEJULA based on baseline weight or platelet count, 
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported 
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, and neutropenia 
occurred in 3%, 3%, and 2%, respectively, of patients.
Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically after this time. If 
hematological toxicities do not resolve within 28 days following 
interruption, discontinue ZEJULA and refer the patient to a 
hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics [see Dosage and 
Administration (2.2) of full Prescribing Information]. 
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. 
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients 
treated with ZEJULA compared with 1% of placebo-treated patients 
with a median time from first dose to first onset of 43 days (range: 1 
to 531 days) and with a median duration of 12 days (range: 1 to 61 
days). There were no discontinuations due to hypertension.
Monitor blood pressure and heart rate at least weekly for the first 
2 months, then monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular disorders, especially coronary insufficiency, cardiac 
arrhythmias, and hypertension. Medically manage hypertension with 
antihypertensive medications and adjustment of the dose of ZEJULA, 
if necessary [see Dosage and Administration (2.2), Nonclinical 
Toxicology (13.2) of full Prescribing Information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and 
has also been described in postmarketing reports [see Adverse 
Reactions (6.2)]. Signs and symptoms of PRES include seizure, 
headache, altered mental status, visual disturbance, or cortical 
blindness, with or without associated hypertension. A diagnosis of 
PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging. 

Monitor all patients treated with ZEJULA for signs and symptoms 
of PRES. If PRES is suspected, promptly discontinue ZEJULA and 
administer appropriate treatment. The safety of reinitiating ZEJULA 
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology 
(12.1) of full Prescribing Information]. ZEJULA has the potential to 
cause teratogenicity and/or embryo-fetal death since niraparib 
is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions (5.2), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Due 
to the potential risk to a fetus based on its mechanism of action, 
animal developmental and reproductive toxicology studies were not 
conducted with niraparib. 
Apprise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment and for 6 months after the last dose of ZEJULA [see 
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may 
cause allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

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

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

and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
In a pooled safety population of patients (n = 1,314) with advanced 
ovarian, fallopian tube, or primary peritoneal cancer treated with 
ZEJULA monotherapy including PRIMA (n = 484), NOVA (n = 367), and 
another clinical trial (n = 463) , the most common adverse reactions 
>10% were nausea (65%), thrombocytopenia (60%), anemia 
(56%), fatigue (55%), constipation (39%), musculoskeletal pain 
(36%), abdominal pain (35%), vomiting (33%), neutropenia (31%), 
decreased appetite (24%), leukopenia (24%), insomnia (23%), 
headache (23%), dyspnea (22%), rash (21%), diarrhea (18%), 
hypertension (17%), cough (16%), dizziness (14%), acute kidney 
injury (13%), urinary tract infection (12%), and hypomagnesemia 
(11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced 
ovarian cancer following first-line treatment with platinum-based 
chemotherapy was studied in the PRIMA trial, a placebo-controlled, 
double-blind study in which 728 patients received niraparib or 
placebo. Among patients who received ZEJULA, the median duration 
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions 
occurred in 32% of patients receiving ZEJULA. Serious adverse 
reactions in >2% of patients were thrombocytopenia (16%), 
anemia (6%), and small intestinal obstruction (2.9%). Fatal 
adverse reactions occurred in 0.4% of patients, including intestinal 
perforation and pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in 
12% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >1% of patients who received ZEJULA 
included thrombocytopenia (3.7%), anemia (1.9%), and nausea and 
neutropenia (1.2% each). 
Adverse reactions led to dose reduction or interruption in 80% of 
patients, most frequently from thrombocytopenia (56%), anemia 
(33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in all patients 
treated with ZEJULA in the PRIMA study.

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

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

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

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

Patients Receiving ZEJULA with Dose Based on Baseline Weight or 
Platelet Count in PRIMA: Among patients who received ZEJULA with 
the dose based on weight and platelet count, the median duration of 
treatment was 11 months (range: 1 day to 16 months).

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

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

Blood and lymphatic system disorders

Thrombocytopenia 66 5 39 0.4

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

Adverse Reaction

Grades 1-4b Grades 3-4b

ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

Blood and lymphatic system disorders

Anemia 64 18 31 2

Neutropeniac 42 8 21 1

Leukopeniad 28 9 5 0.4

Gastrointestinal disorders

Nausea 57 28 1 1

Constipation 40 20 1 0.4

Vomiting 22 12 1 1

General disorders and administration site conditions

Fatigue 51 41 3 1

Investigations

AST/ALT elevation 14 7 3 0.8

Metabolism and nutrition disorders

Decreased appetite 19 8 1 0

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 39 38 1 0

Nervous system disorders

Headache 26 15 0.4 0

Dizziness 19 13 0 0.4

Psychiatric disorders

Insomnia 25 15 1 0.4

Renal and urinary disorders

Acute kidney injurye 12 5 0.2 0

Respiratory, thoracic, and mediastinal disorders

Dyspnea 22 13 0.4 1

Cough 18 15 0 0.4

Vascular disorders

Hypertension 18 7 6 1

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

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%
Decreased 
hemoglobin 87 66 29 1

Decreased 
platelets 74 13 37 0

Decreased 
leukocytes 71 36 9 0

Increased glucose 66 57 3 3

Decreased 
neutrophils 66 25 23 1

Decreased 
lymphocytes 51 29 7 3

Increased alkaline 
phosphatase 46 21 1 0

Increased creatinine 40 23 0 0

Decreased 
magnesium 36 34 1 0

Increased aspartate 
aminotransferase 35 17 1 0.4

Increased alanine 
aminotransferase 29 17 2 1

6 ADVERSE REACTIONS (cont’d)
Serious adverse reactions occurred in 27% of patients receiving 
ZEJULA. Serious adverse reactions in >2% of patients were 
anemia (8%) and thrombocytopenia (7%). No fatal adverse 
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in 
14% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >2% of patients who received ZEJULA 
included thrombocytopenia and anemia (3% each) and nausea 
(2.4%). 
Adverse reactions led to dose reduction or interruption in 72% of 
patients, most frequently from thrombocytopenia (40%), anemia 
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal 
laboratory findings in the group of patients who received ZEJULA.

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

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Blood and lymphatic system disorders

Thrombocytopenia 54 5 21 1

Anemia 50 28 23 1

Neutropeniac 36 8 15 1

Leukopeniad 28 11 5 0

Gastrointestinal disorders

Nausea 53 21 1 0

Constipation 31 15 1 1

Vomiting 17 9 0 1

General disorders and administration site conditions

Fatigue 48 36 3 0

Metabolism and nutrition disorders

Decreased appetite 19 5 1 0

Nervous system disorders

Headache 22 17 1 0

Dizziness 14 13 0 0

Psychiatric disorders

Insomnia 21 14 0 0

Renal and urinary disorders

Acute kidney injurye 12 5 1 0

Respiratory, thoracic, and mediastinal disorders

Dyspnea 18 10 0 1

Vascular disorders

Hypertension 17 9 5 2

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

b  Common Terminology Criteria for Adverse Events version 4.02.
c Includes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

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

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

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169) 

 %

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Decreased 
hemoglobin 81 70 21 0

Decreased 
leukocytes 70 36 6 0

Decreased 
platelets 63 15 18 0

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

Decreased 
lymphocytes 52 30 5 4

Increased alkaline 
phosphatase 43 17 1 0

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

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169) 

 %

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%
Decreased 
magnesium 44 30 0 0

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

Increased alanine 
aminotransferase 28 15 2 2

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

clearance as estimated by the Cockcroft-Gault equation. The safety 
of ZEJULA in patients with severe renal impairment or end-stage 
renal disease undergoing hemodialysis is unknown. 
8.7 Hepatic Impairment
For patients with moderate hepatic impairment, reduce the 
starting dosage of niraparib to 200 mg once daily [see Dosage 
and Administration (2.3) of full Prescribing Information]. Niraparib 
exposure increased in patients with moderate hepatic impairment 
[total bilirubin ≥1.5 x upper level of normal (ULN) to 3.0 x ULN 
and any aspartate transaminase (AST) level]. Monitor patients for 
hematologic toxicity and reduce the dose further, if needed [see 
Dosage and Administration (2.2) of full Prescribing Information]. 

For patients with mild hepatic impairment (total bilirubin <1.5 
x ULN and any AST level or bilirubin ≤ULN and AST>ULN), no dose 
adjustment is needed.
The recommended dose of ZEJULA has not been established for 
patients with severe hepatic impairment (total bilirubin >3.0 x 
ULN and any AST level) [see Clinical Pharmacology (12.3) of full 
Prescribing Information]. 
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling 
(Patient Information).
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Advise patients to contact their healthcare provider if they experience 
weakness, feeling tired, fever, weight loss, frequent infections, 
bruising, bleeding easily, breathlessness, blood in urine or stool, and/
or laboratory findings of low blood cell counts or a need for blood 
transfusions. This may be a sign of hematological toxicity or MDS or 
AML, which has been reported in patients treated with ZEJULA [see 
Warnings and Precautions (5.1)].
Bone Marrow Suppression
Advise patients that periodic monitoring of their blood counts is 
required. Advise patients to contact their healthcare provider for new 
onset of bleeding, fever, or symptoms of infection [see Warnings and 
Precautions (5.2)]. 
Hypertension and Cardiovascular Effects
Advise patients to undergo blood pressure and heart rate monitoring 
at least weekly for the first 2 months, then monthly for the first year of 
treatment and periodically thereafter. Advise patients to contact their 
healthcare provider if blood pressure is elevated [see Warnings and 
Precautions (5.3)].
Posterior Reversible Encephalopathy Syndrome
Inform patients that they are at risk of developing posterior reversible 
encephalopathy syndrome (PRES) that can present with signs and 
symptoms including seizure, headaches, altered mental status, or 
vision changes. Advise patients to contact their healthcare provider 
if they develop any of these signs or symptoms [see Warnings and 
Precautions (5.4)].
Dosing Instructions
Inform patients on how to take ZEJULA [see Dosage and Administration 
(2.1) of full Prescribing Information]. ZEJULA should be taken once 
daily. Instruct patients that if they miss a dose of ZEJULA not to take 
an extra dose to make up for the one that they missed. They should 
take their next dose at the regularly scheduled time. Each capsule 
should be swallowed whole. ZEJULA may be taken with or without food. 
Bedtime administration may be a potential method for managing 
nausea. 
Embryo-Fetal Toxicity
Advise females to inform their healthcare provider if they are pregnant 
or become pregnant. Inform female patients of the risk to a fetus and 
potential loss of the pregnancy [see Warnings and Precautions (5.5), 
Use in Specific Populations (8.1)]. 
Contraception
Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months after receiving the last dose [see Use in Specific Populations 
(8.3)].
Lactation
Advise patients not to breastfeed while taking ZEJULA and for 1 
month after the last dose [see Use in Specific Populations (8.2)].
Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
Advise patients that ZEJULA capsules contain FD&C Yellow No. 5 
(tartrazine), which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible persons or in patients who 
also have aspirin hypersensitivity [see Warnings and Precautions (5.6)].
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Ivosidenib Plus Azacitidine Improves Survival  
and Responses in IDH1-Mutated AML
by NICHOLE TUCKER

IVOSIDENIB (TIBSOVO) IN COMBINATION 
with azacitidine (Vidaza) demonstrated improve-
ment in event-free survival (EFS), overall 
survival (OS), and clinical responses compared 
with placebo plus azacitidine in patients with 
newly diagnosed IDH1-mutated acute myeloid 
leukemia (AML).1

Results from the phase 3 AGILE study 
(NCT03173248; BOX1) were presented 
by Courtney D. DiNardo, MD, MSCE, a 
clinical researcher in the Department of 
Leukemia within the Division of Cancer 
Medicine at The University of Texas MD 
Anderson Cancer Center in Houston, 
during the 10th Annual Meeting of the 
Society of Hematologic Oncology. 

Disease history was assessed by 
investigator at baseline and showed 
that 75.0% of patients in the experi-
mental arm (n = 72) and 71.6% in the comparator 
arm (n = 74) had de novo AML. Twenty-five 
percent of patients in the ivosidenib/azacitidine 
arm and 28.4% in the placebo/azacitidine arm 
had secondary AML. The median IDH1 mutation 
variant allele frequency in the baseline bone 
marrow analysis was 36.7% (range, 3.1%-50.5%) 
in the experimental arm vs 35.5% (range, 3.0%-
48.6%) in the control arm.

Most patients in the study had intermedi-
ate-risk disease, and the median percent of 
bone marrow blasts at baseline was 54% (range, 
20%-95%) in the ivosidenib/azacitidine group 

and 48.0% (range, 17%-100%) in the placebo/
azacitidine group.

Results showed that at a median follow-up of 
12.4 months, the EFS improvement with ivos-
idenib/azacitidine compared with placebo/
azacitidine was significant (HR, 0.33; 95% CI, 
0.16-0.69; 2-sided P = .0023). Notably, patients 

who did not achieve a complete 
response (CR) by week 24 were consid-
ered to have an EFS event at day 1 of 
randomization. In the experimental 
arm, the median EFS in those who did 
not achieve a CR by week 24 was not 
evaluable (NE; 95% CI, 14.8-NE). Those 
in the control arm who did not achieve 
a CR by week 24 had a median EFS of 
17.8 months (95% CI, 9.3-NE).

The EFS benefit observed with 
ivosidenib/azacitidine was consistent 

across the subgroups in the study.
The median OS observed with ivosidenib plus 

azacitidine was 24.0 months vs 7.9 months in 
the placebo arm (HR, 0.44; 95% CI, 0.27-0.73; 
2-sided P = .001).

The ORR shown with ivosidenib/azacitidine 
was 62.5%, with a CR with hematologic recovery 
(CRh) rate of 52.8% and a CR rate of 47.2%. The 
placebo/azacitidine arm demonstrated an ORR of 
18.9%, with a 17.6% CRh rate and 14.9% CR rate.

AGILE is a global, randomized, double-blind 
study in which 200 patients from 20 countries 
were randomly assigned 1:1 to receive either 

ivosidenib 500 mg by mouth once daily plus 
azacitidine 75 mg/m2 subcutaneous or intra-
venously or matching placebo in combination 
with azacitidine. The primary end point eval-
uated was EFS, and the secondary end points 
were CR rate, OS, CR plus CRh, and objec-
tive response rate.

Patients enrolled in the study were 18 years 
or older with a centrally confirmed diag-
nosis of previously untreated AML with 
an IDH1 mutation. Patients could not have 
received previous treatment with IDH1 
inhibitors or hypomethylating agents for 
myelodysplastic syndrome. In addition, patients 
were required to have an ECOG performance 
status of 0 to 2 and adequate liver and 
kidney function and to be eligible for inten-
sive chemotherapy.

The median age was 76 years (range, 58-84) 
in the experimental arm and 75.5 years (range, 
45-94) in the control arm. Most patients were 
men and had an ECOG performance score 
of 1 at baseline.

The ivosidenib/azacitidine combination had 
a favorable safety profile with manageable 
treatment-emergent adverse effects (TEAEs). 
Moreover, patients treated with ivosidenib plus 
azacitidine reported better health-related qual-
ity-of-life (HRQOL) outcomes compared with 
patients in the placebo-plus-azacitidine arm.

In the experimental arm, 98.6% of patients 
experienced any-grade TEAEs, and 93% 

Courtney D. 
DiNardo,  

MD, MSCE
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experienced grade 3 or higher TEAEs. 
Hematologic TEAEs of any grade were observed 
in 77.5% of patients in this arm, and these events 
were grade 3 or higher in 70.4% of patients. In 
the control arm, any-grade TEAEs were seen in 
100% of patients, with 94.5% of patients expe-
riencing grade 3 or higher TEAEs. Any-grade 
hematologic TEAEs occurred in 65.8% of patients 
in the control arm, and these events were grade 
3 or higher in 64.4%.

The most common any-grade hematologic 
TEAEs observed in the ivosidenib/azaciti-
dine group vs the placebo/azacitidine group, 
respectively, were anemia (31.0% vs 28.8%), 
febrile neutropenia (28.2% vs 34.2%), neutro-
penia (28.2% vs 16.4%), and thrombocytopenia 
(28.2% vs 20.5%).

TEAEs that occurred most commonly in the 
experimental arm vs the control arm, respec-
tively, were nausea (42.3% vs 38.4%), vomiting 
(40.8% vs 26.0%), diarrhea (35.3% vs 35.6%), 
pyrexia (33.8% vs 39.7%), constipation (26.8% vs 
52.1%), and pneumonia (23.5% vs 31.5%).

The TEAEs of special interest were grade 2 or 
higher differentiation syndrome and grade 3 or 
higher QT prolongation.

“I think it’s important to show here [that] 
when you’re looking at [ivosidenib/azacitidine], 
you’re not adding a lot in terms of cytopenias,” 
DiNardo said. “In terms of infections and in 
terms of neutropenic complications, it’s overlap-
ping with what you’re seeing with azacitidine 
and placebo. In terms of its impact on cytopenias 
and infections, it is minimal. If anything, there 
are AEs to be aware of. There is differentiation 
syndrome, as you would expect with differentiat-
ing agent therapy. And there is QT prolongation 
with ivosidenib that you need to be aware of, 
especially if you have a patient on fluoroquino-
lones and ondansetron for antiemetic therapy, 
etc. You must be mindful of all the different 
QT-prolonging agents you have your patients on.”

Compared with neutrophil counts at base-
line, treatment with ivosidenib and azacitidine 
improved absolute neutrophil count vs the 
control arm. Moreover, a larger percent-
age of patients in the ivosidenib/azacitidine 
arm achieved transfusion independence vs 
the control arm.

In terms of HRQOL, ivosidenib plus azacitidine 
demonstrated clinically meaningful improve-
ment over time, but few clinically meaningful 
improvements were observed in the placebo/
azacitidine arm.

“We don’t see a lot of quality-of-life data 
presented in our AML studies, but I think more 
and more, this is becoming a very important 
thing,” DiNardo explained, adding that a HRQOL 
score of 0.2 was observed at baseline. “And what 
you can see is for the first 2 or 3 months, quality 
of life in patients with AML decreases. Even in 

patients who are responding, you see this kind 
of slow decline. [It’s probably because] they’re 
in and out of the hospital getting labs checked. 
And then it takes about 3 to 4 cycles for that to 
kind of get back to where they started at diag-
nosis. And then you can see patients on the 
combination are improving quality of life above 
and beyond where they were at diagnosis at the 
start of therapy.” ■

R E F E R E N C E

1. Dohner H, Montesinos P, Polo S, et al. AGILE: a global, randomized, 

double-blind, phase 3 study of ivosidenib + azacitidine versus 

placebo + azacitidine in patients with newly diagnosed acute myeloid 

leukemia with an IDH1 mutation. Presented at: 10th Annual Meeting 

of the Society of Hematologic Oncology; September 28-October 1, 

2022; Houston, TX.

Tria l  Snapshot 1

AGILE (NCT03173248) key inclusion criteria
•  18 years or older
•  Centrally confirmed diagnosis of previously 

untreated AML with mutant IDH1 
•  No previous treatment with IDH1 inhibitors or 

hypomethylating agents for MDS 
• ECOG performance status 0 to 2
• Adequate liver and kidney function

•  Meet 1 or more of the following criteria 
to define ineligibility for intensive 
chemotherapy:

 •  75 years or older
 •  ECOG performance status of 2
 •  Congestive heart failure requiring 

treatment
 •  Ejection fraction ≤ 50% or chronic  

stable angina
 •  Diffusing capacity of the lungs for 

carbon monoxide ≤ 65% or forced 
expiratory volume in 1 second ≤ 65%

 •  Creatinine clearance < 45 mL/
minute

 •  Bilirubin > 1.5 times the upper limit  
of normal

•  Any other comorbidity that the investigator 
judged to be incompatible with intensive 
chemotherapy was required to be reviewed 
and approved by the Medical Monitor 
before study enrollment.

IDH1 mutation information
•  The Abbott RealTime IDH1 assay was used 

to detect 5 oncogenic IDH1 gain-of-function 
mutations.

•  Median mutant IDH1 variant allele frequency 
in bone marrow aspirate was 36.7% (range, 
3.1%-50.5%) in the ivosidenib-plus-azacitidine 
arm (n = 72) vs 35.5% (range, 3.0%-48.6%) in 
the placebo-plus-azacitidine arm (n = 74).

AML, acute myeloid leukemia; MDS, myelodysplastic syndrome.
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Belantamab Mafodotin Induces Deep and Durable Responses  
in Relapsed or Refractory Multiple Myeloma
by NICHOLE TUCKER

BELANTAMAB MAFODOTIN-BLMF 
(Blenrep) combined with lenalidomide (Revlimid) 
plus dexamethasone displayed encourag-
ing clinical activity in a small population of 
patients with relapsed or refractory multiple 
myeloma, according to interim analysis find-
ings from arm A of the DREAMM 6 clinical trial 
(NCT03544281).1

Findings presented by Sagar Lonial, MD, 
FACP, during the 10th Annual Meeting of the 
Society of Hematologic Oncology also showed 
that belantamab mafodotin with lenalidomide 
and dexamethasone was tolerable with no new 
safety signals.

Responses were assessed by study investi-
gators and evaluated by dose cohort (TABLE).1 
Among patients treated with belantamab 
mafodotin 1.9 mg/kg every 8 weeks (Q8W), the 
overall response rate (ORR) was 42% (95% CI, 
15.2%-72.3%), with 17% achieving a 
very good partial response (VGPR) rate 
(95% CI, 2.1%-48.4%) and no complete 
responses (CRs).

In patients who received belantamab 
mafodotin 1.9 mg/kg every 4 weeks, 
the ORR was 75% (95% CI, 19.4%-99.4%), 
the VGPR rate was 50% (95% CI, 6.8%-
93.2%), and the CR rate was 25% (95% 
CI, 0.6%-80.6%).

In patients treated with belantamab 
mafodotin 2.5 mg/kg every 4 weeks, the ORR 
was 63% (95% CI, 35.4%-84.8%), with a VGPR of 
50% (95% CI, 24.7%-75.3%), and a CR rate of 38% 
(95% CI, 15.2%-64.6%). Patients who received a 
split dose of belantamab mafodotin 2.5 mg/kg 
achieved an ORR of 69% (95% CI, 38.6%-90.9%), a 
VGPR of 38% (95% CI, 13.9%-68.4%), and a CR rate 
of 19% (95% CI, 1.9%-45.4%).

The time-to-treatment analysis showed that 
the median duration of response was not reached 
(NR) in all but 1 cohort. Among the 4 patients 
treated with belantamab mafodotin 1.9 mg/kg 
every 4 weeks with lenalidomide and dexa-
methasone, the median duration of response 
was 11.1 months (3.7-NR). The median time to 
response ranged from 1 month to 1.9 months 
across the cohorts.

The median progression-free survival was  
8.6 months (95% CI, 1.0-NR) in patients who 
received belantamab mafodotin 1.9 mg/kg every 
4 weeks and 9.0 months (95% CI, 3.2-NR) in the 
2.5mg/kg every-4-weeks split group.

“We saw enhanced response rates over what 
you’d expect with either agent given alone. More 
importantly, we did see changes in the safety 
profile, which make it interesting to think about 
moving forward,” Lonial said during his presen-
tation. Lonial is chief medical officer at Winship 
Cancer Institute of Emory University, professor 
and chair of the Department of Hematology and 
Medical Oncology, and the Anne and Bernard 
Gray Family Chair in Cancer at Emory University 
School of Medicine in Atlanta, Georgia.

Belantamab mafodotin is a B-cell matura-
tion anitgen–targeted antibody-drug conjugate 
that eliminates myeloma cells by way of direct 
cytotoxicity and systemic antimyeloma tumor 
immune responses. It is the only antibody-drug 
conjugate monotherapy approved to treat 

patients with triple-class relapsed or refractory 
multiple myeloma.2

In the prior phase 2 DREAMM 2 study 
(NCT03525678), belantamab mafodotin demon-
strated deep and durable responses in patients 

with relapsed or refractory multi-
ple myeloma. The objective response 
rate shown with the drug in DREAMM 
2 was 32%, with a median dura-
tion of response of 11 months. The 
median survival shown with belan-
tamab mafodotin in DREAMM 2 
was 13.7 months.1

The decision to explore belantamab 
mafodotin with lenalidomide 
and dexamethasone was based 

on preclinical data in which belantamab 
mafodotin demonstrated benefit in multiple 
combination regimens.

DREAMM 6 is a 2-part, 2-arm, open-label, 
dosing and scheduling evaluation study being 
conducted in approximately 221 patients with 
relapsed or refractory multiple myeloma across 
59 study locations. The 45 patients included in 
arm A were required to have an ECOG perfor-
mance status of 0 to 2, undergone stem cell 
transplant if eligible, and progressed on 1 or 
more previous therapies for myeloma. The 
coprimary end points being explored in part 
1 of the study include the number of patients 
with dose-limiting toxicities, the proportion 
of patients with adverse events (AEs) or seri-
ous AEs (SAEs), and the number of patients 
with abnormal vital signs or laboratory results. 
In part 2, the study will primarily assess ORR, 
AEs, and SAEs.1

The secondary end points of the study include 
pharmacokinetics, ophthalmic exam findings, 
changes in ocular symptoms, and health-related 
quality of life.

During the dose-escalation phase of the 
study (part 1), patients will receive belantamab 
mafodotin 2.5 mg/kg with lenalidomide/dexa-
methasone. If the treatment is not tolerated at 
this dose, the dose will be lowered to 1.9 mg/kg 
and 2.5 mg/kg to further determine the efficacy 
and safety of the agent in combination with lena-
lidomide and dexamethasone.

The patient population assessed for the 
DREAMM 6 interim analysis included men aged 
35 to 80 years, with a median age of 68 years. 
Most patients had an ECOG score of 1 at baseline 
were stage I or II. Immunoglobulin at baseline 
was IgG for most patients.1

TABLE.  Best  Conf irmed Response by Dose  
in  the DREAMM 6 Study 1

1.9 mg/kg Q8W

Outcome Belantamab  
mafodotin (n = 12)

ORR (95% CI) 42% (15.2%-72.3%)

VGPR or better (95% CI) 17% (2.1%-48.4%)

CR (95% CI) 0% (0%-26.5%)

1.9 mg/kg Q4W

Outcome Belantamab mafodotin 
(n = 4)

ORR (95% CI) 75% (19.4%-99.4%)

VGPR or better (95% CI) 50% (6.8%-93.2%)

CR (95% CI) 25% (0.6%-80.6%)

sCR 25%

2.5 mg/kg Q4W

Outcome Belantamab mafodotin 
(n = 16)

ORR (95% CI) 63% (35.4%-84.8%)

VGPR or better (95% CI) 50% (24.7%-75.3%)

CR (95% CI) 38% (15.2%-64.6%)

sCR 13%

2.5 mg/kg Q4W (split)b

Outcome Belantamab mafodotin 
(n = 13)

ORR (95% CI) 69% (38.6%-90.9%)

VGPR or better (95% CI) 38% (13.9%-68.4%)

CR (95% CI) 15% (1.9%-45.4%)

sCR 8%

CR, complete response; ORR, overall response rate; PR, partial response; 
Q4W, every 4 weeks; Q8W, every 8 weeks; sCR, stringent complete 
response; VGPR, very good partial response.

aBelantamab mafodotin was administered with standard-of-care  
lenalidomide plus dexamethasone.

bBelantamab mafodotin was given as a split dose, delivered as  
2 administrations 50% of the full dose on days 1 and 8.

Sagar Lonial,  
MD, FACP
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Thirteen percent of the population had extra-
medullary disease, and 29% had high-risk 
cytogenetics. The median number of prior lines 
of therapy was 3 (range, 1-11). Few patients 
had been previously exposed to antimy-
eloma therapies.

Any-grade AEs occurred in 100% of patients 
in every cohort; the common were keratopathy, 
reduced visual acuity, decreased platelet count, 
decreased neutrophil count, insomnia, neutrope-
nia, and thrombocytopenia.

SAEs occurred in 42% of patients who received 
belantamab mafodotin 1.9 mg/kg every 8 weeks, 
50% of patients who received 1.9 mg/kg every  
4 weeks, 56% of those who received  
2.5 mg/kg every 4 weeks, and 40% of those who 
received the split dose 2.5 mg/kg every  
4 weeks. Treatment-related SAEs occurred 
in 17%, 0%, 19%, and 23%, respectively. Fatal 
SAEs were observed in 13% of patients receiv-
ing 2.5 mg/kg every 4 weeks and in 8% of 
patients receiving the split dose 2.5 mg/kg 
every 4 weeks.1

Three patient deaths were related to serious 
AEs and occurred in the 2.5-mg/kg Q4W cohort 
(n = 2) and the 2.5-mg/kg split cohort (n = 1).

The trial also assessed ocular events and 
showed no trend of best-corrected visual acuity 
in patients treated with belantamab mafodotin. 
Grade 2 and 3 blurred vision was observed at 
both the 1.9-mg/kg and 2.5-mg/kg cohorts.

“What I think is really interesting is look-
ing a little bit at the safety data,” Lonial said. 
“And we’ve seen [these] data now, not just for the 
combination with lenalidomide, but the combi-
nation with pomalidomide [Pomalyst], and the 
combination with the gamma secretase inhibitor 
nirogacestat. You can actually give lower doses 
or less frequent administration of [belantamab 
mafodotin] and perhaps get equivalent or supe-
rior response rates. And at the same time, [you 
can] reduce the incidence of grade 3/4 keratopa-
thy or ocular toxicity.”

In terms of pharmacokinetics, the profile of 
belantamab mafodotin was similar to what has 
been observed with other drugs in relapsed or 
refractory multiple myeloma.

Further research is underway to better 
understand the clinical benefit and safety of 
belantamab mafodotin. ■
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Long-term Data Support Ongoing Treatment 
With Ibrutinib in Newly Diagnosed CLL/SLL
by CAROLINE SEYMOUR

TREATMENT WITH IBRUTINIB (Imbruvica) 
for at least 5 years showed favorable complete 
response (CR) rates and tolerability in patients 
with chronic lymphocytic leukemia (CLL)/small 
lymphocytic lymphoma (SLL) who were randomly 
assigned to receive the Bruton tyrosine kinase 
inhibitor in the phase 3 RESONATE-2 trial 
(NCT01722487).1

The median follow-up was 89.2 months (range, 
61.3-96.6) for patients who remained on ibruti-
nib for at least 5 years (n = 79), and CR rates were 
found to increase over time, from 10% (n = 8) 
at 1 year to 42% (n = 33) at 5 years. 
Additionally, most patients who achieved 
CR in the overall ibrutinib-randomized 
population received long-term treatment 
with ibrutinib (n = 36/44).

“Efficacy and safety results in patients 
on long-term ibrutinib treatment for 
at least 5 years were consistent with 
those seen in the overall population of 
ibrutinib-treated patients,” lead study 
author and professor at The Ohio State 
University in Columbus, Jennifer A. Woyach, MD, 
and coauthors, wrote in the poster. “Across patient 
subgroups, more than half of ibrutinib-random-
ized patients continued to benefit from long-term 
ibrutinib treatment for at least 5 years.”

Ibrutinib is a once-daily oral Bruton tyrosine 
kinase inhibitor that demonstrated a signifi-
cant improvement in progression-free survival 
(PFS) and overall survival (OS) vs chlorambucil as 
frontline therapy in patients with CLL/SLL in the 
pivotal RESONATE-2 trial.

The study enrolled patients at least 65 years 
of age with treatment-naïve CLL/SLL without 
deletion 17p. Patients were randomly assigned 
to receive 420 mg of ibrutinib once daily until 
disease progression or unacceptable toxic-
ity (n = 136) or 0.5 mg/kg of chlorambucil on 
days 1 and 15 of every 28-day cycle for up to 
12 cycles (n = 133).

At a median follow-up of 82.7 months (range, 
0.1-96.6), ibrutinib showed sustained PFS benefit 
vs chlorambucil (HR, 0.154; 95% CI, 0.108-0.220); 
the median PFS was not yet reached with ibru-
tinib vs 15 months with chlorambucil. The 
median OS was also not reached with ibruti-
nib vs 89 months with chlorambucil (0.453; 95% 
CI, 0.276-0.743).2

In the updated analysis, which was presented 
at the 10th Annual Meeting of the Society of 
Hematologic Oncology, baseline characteristics 
were shown to be comparable between the ibruti-
nib-randomized patients in the intention-to-treat 

population and the population who received ibru-
tinib for at least 5 years.

Notably, several baseline characteristics, 
including female sex, age up to 73 years, absence 
of cytopenia, and absence of bulky disease were 
associated with a greater likelihood of achiev-
ing long-term treatment with ibrutinib, but none 
reached statistical significance.  

The median duration of treatment was 
89.2 months (range, 60.4-96.6) with long-term 
ibrutinib, and the median relative dose intensity 
of the agent was 98% (range, 47%-100%).

Regarding safety, the incidence of 
adverse effects (AEs) of clinical inter-
est, including diarrhea, hypertension, 
arthralgia, fatigue, atrial fibrillation, 
and major hemorrhage, typically peaked 
within the first year of treatment and 
decreased over time.

Dose reductions were used for AE 
management in 20% (n = 16) of patients 
who received long-term ibrutinib and 
were similar to those seen in all ibru-

tinib-treated patients. Following dose reduction, 
14 patients had resolution of the initial AE. AEs 
did not recur or recurred at a lower grade in 12 
of 16 patients.

Dose holds were used for AE management in 57% 
(n = 45) of patients who were on long-term ibrutinib.

Notably, AEs leading to dose reductions or dose 
holds for at least 7 days were stable over time in 
patients on long-term ibrutinib.

“The safety profile or long-term ibrutinib treat-
ment was consistent with previous reports, and 
no new safety signals were identified,” the study 
authors concluded. “[Additionally,] dose modi-
fication was effective in resolving AEs for the 
majority of patients, thereby allowing patients to 
remain on treatment.” ■
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Jennifer A.  
Woyach, MD
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Loncastuximab Tesirine/Rituximab Elicits Promising  
Antitumor Activity in R/R DLBCL
by RYAN SCOTT 

LONCASTUXIMAB TESIRINE-LPYL 
(Zynlonta) combined with rituximab (Rituxan) 
demonstrated encouraging antitumor activ-
ity and a feasible safety profile in patients 
with relapsed/refractory diffuse large B-cell 
lymphoma (DLBCL), according to data from 
part 1 of the ongoing phase 3 LOTIS 5 trial 
(NCT04384484). These findings were presented 
at the 10th Annual Meeting of the Society of 
Hematologic Oncology.1

At a data cutoff of February 28, 2022, with 
a median duration of follow-up of 5.83 months 
(range, 1.9-10.3), the combination led to an 
objective response rate (ORR) of 75% (95% CI, 
50.9%-91.3%) among 20 treated patients, with 
40% (95% CI, 19.1%-63.9%) of patients achieving a 
complete response and 35% (95% CI, 15.4%-59.2%) 
achieving a partial response (TABLE).1

“Patients with relapsed or refractory DLBCL 
typically have poor outcomes following standard 
treatment,” lead study author Edwin C. Kingsley, 
MD, of Comprehensive Cancer Centers of Nevada 
in Las Vegas, said in a presentation of the data. 
“Loncastuximab [plus] rituximab demonstrated 
no new safety signals and showed encourag-
ing antitumor activity in patients with relapsed/
refractory DLBCL in a nonrandomized safety 
run-in period.”

In terms of safety, 95% of patients had 
at least 1 treatment-emergent adverse 
effect (TEAE), and 50% of patients had 
a grade 3 or higher TEAE. The most 
common TEAEs recorded were rash 
(25%), fatigue (20%), and increased 
gamma-glutamyltransferase (20%). 
Grade 3 or greater TEAEs included 
increased gamma-glutamyltransferase 
(15%), increased alanine aminotransfer-
ase (10%), and neutropenia (10%).

Loncastuximab tesirine is a novel 
antibody-drug conjugate (ADC) constructed 
with an anti-CD19 monoclonal antibody conju-
gated to a pyrrolobenzodiazepine dimer toxin 
that is approved for the treatment of patients with 
relapsed/refractory DLBCL, following at least 
2 prior therapies. Preclinical data has shown 
that the addition of rituximab to anti-CD19 ADC 
therapy may result in prolonged tumor control. 
This rationale served as the basis for the LOTIS 
5 study. The LOTIS 5 study has now expanded 
to part 2 of the study, following encouraging 
data from part 1. Participants in part 2 will be 
randomly assigned to loncastuximab tesirine 
plus rituximab or rituximab plus gemcitabine 
and oxaliplatin.2

Eligible patients were 18 years or older and 
had received a pathologic diagnosis of relapsed/
refractory DLBCL, including DLBCL trans-
formed from indolent lymphoma or high-grade 
B-cell lymphoma with MYC and BCL2 and/
or BCL6 rearrangements. Patients must also 

have progressed on at least 1 line of 
prior systemic treatment, be ineligible 
for stem cell transplantation, and have 
measurable disease. Furthermore, 
patients must have had an ECOG perfor-
mance status between 0 and 2, adequate 
organ function, and proven CD19 
positivity if previously treated with 
CD19-directed therapy.1

Patients were excluded from the 
study if they had received previous 

treatment with loncastuximab tesirine, or ritux-
imab plus gemcitabine and oxaliplatin, or if 
they had been treated with autologous or alloge-
neic stem cell transplant within 30 or 60 days 
before beginning the trial, respectively. Active 
central nervous system involvement rendered 
patients ineligible for the study, as did evidence 
of a chronic HBV infection. Additionally, major 
surgery, radiotherapy, or chemotherapy within 14 
days of starting the study drug precluded patients 
from enrollment.

Patients evaluated in the safety run-in 
received 0.15 mg/kg of loncastuximab tesirine 
with 375 mg/m2 of rituximab every 3 weeks for 
2 cycles, followed by loncastuximab tesirine at 
0.075 mg/kg and 375 mg/m2 for up to 6 additional 

cycles. The median number of doses administered 
was 5 (range, 1-8).

The primary end point of the study is progres-
sion-free survival by independent central 
review. Secondary end points of the phase 3 trial 
include overall survival, ORR, safety, duration 
of response, pharmacokinetic parameters, and 
changes in patient-reported outcomes.

The median age of patients treated on the trial 
was 74.5 years (range, 35-93), and the median 
number of prior systemic therapies was 1 (range, 
1-6). Most patients were women (55%). Enrolled 
patients had stage II (30%), stage III (30%), or 
stage IV (40%) disease. Most patients (85%) 
presented with DLBCL not otherwise specified, 
and 15% of patients presented with high-grade 
B-cell lymphoma with MYC and BCL2 and/
or BCL6 rearrangements. All patients evaluated 
did not undergo previous stem cell transplant 
and most patients had relapsed (90%) on their 
first-line therapy. ■
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TABLE. Safety Run- in Data from LOTIS 5 1

Outcome Loncastuximab tesirine plus rituximab (n = 20)

Efficacy

ORR (95% CI) 75% (50.9%-91.3%)

    CR 40% (19.1%-63.9%)

    PR 35% (15.4%-59.2%)

Safety

Any-grade TEAE 95%

    Rash 25%

    Fatigue 20%

    Increased gamma-glutamyltransferase 20%

Grade ≥ 3 TEAEs 50%

    Increased gamma-glutamyltransferase 15%

    Increased alanine aminotransferase 10%

    Neutropenia 10%

CR, complete response; ORR, overall response rate; PR, partial response; TEAE, treatment-emergent adverse effect.

Edwin C.  
Kingsley, MD
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Rusfertide May Eliminate Need for Phlebotomies  
in Polycythemia Vera
by LISA ASTOR

TREATMENT WITH RUSFERTIDE (PTG-
300) helped to maintain hematocrit levels 
below 45% and reduced, if not eliminated, the 
need for periodic therapeutic phlebotomy in 
patients with polycythemia vera (PV), accord-
ing to findings from the phase 2 REVIVE study 
(NCT04057040).1

Rusfertide significantly decreased phlebot-
omy requirements in patients treated with only 
phlebotomy, as well as those who were receiving 
cytoreductive therapy plus phlebotomy. The mean 
number of phlebotomies in 28 weeks prior to 
treatment with rusfertide was 4.81 (range, 2-10), 
which was reduced to a mean of 0.30 (range, 0-1) 
following treatment with the hepcidin-mimetic.

Naveen Pemmaraju, MD, lead study 
author, noted in a presentation during 
the 10th Annual Meeting of the Society 
of Hematologic Oncology that few treat-
ment options for patients with PV can 
help to control hematocrit levels and 
reduce the need for phlebotomy and the 
incidence of thrombosis. Pemmaraju is 
an associate professor in the Department 
of Leukemia, Division of Cancer 
Medicine at The University of Texas MD 
Anderson Cancer Center in Houston.

Rusfertide is an injectable synthetic mimetic 
of hepcidin, a natural hormone, that is currently 
in clinical development as a noncytoreductive 
treatment option for PV. Hepcidin regulates iron 
absorption, distribution, and storage, controlling 
the body’s production of red blood cells. The 
synthetic agent is suggested to offer greater 
potency, stability, and solubility than the natu-
ral hormone.2 In June 2021, the FDA granted the 
agent a breakthrough therapy designation as a 
treatment option for patients with PV.3

The agent has been investigated in several 
clinical trials of patients with PV, includ-
ing REVIVE and the phase 2 PACIFIC study 
(NCT04767802). These trials were placed on a 
clinical hold by the FDA in September 2021 after 
the identification of a nonclinical finding in a 
26-week rasH2 transgenic mouse model study 
showing benign and malignant subcutaneous 
skin tumors.4 The clinical hold was then lifted 
in October 2021, following a review by the FDA. 
New safety and stopping rules were added to the 
study protocols for the protection of patients in 
the ongoing studies. No other unexpected safety 
signals were reported during the review.5

REVIVE is a randomized phase 2 trial of 
patients with PV requiring phlebotomy consist-
ing of 3 parts as follows1:

•  A 28-week open-label dose-escalation 
phase in which the dose of rusfertide is 
titrated until hematocrit levels below 45% 
can be achieved.

•  A 12-week blinded, randomized, withdrawal 
phase in which patients receive rusfer-
tide or placebo.

•  An open-label extension lasting 
up to 3 years. 

Treatment was administered subcutane-
ously at doses between 10 and 120 mg weekly. 
Approximately 80 patients were enrolled, and 
protocol allowed participants to receive active 
cytoreductive therapy or hydroxyurea, inter-

feron, or ruxolitinib (Jakafi) if they 
were on a relatively stable dose of ther-
apy. Patients should be phlebotomy 
dependent, who have received at least 
3 phlebotomies in 6 months with or 
without concurrent therapy. Prior to 
initiation of rusfertide, patients were 
phlebotomized to hematocrit below 
45%. Those with post-PV myelofibro-
sis or known immunodeficiency were 
excluded from the study.1

The primary end point was the proportion 
of responders during the blinded, random-
ized, withdrawal portion of the trial. Secondary 
end points included the change in phlebotomy 
requirements and the number of patients achiev-
ing a response by week 29.

PACIFIC is an open-label, single-arm phase 2 
trial of patients with PV and elevated hematocrit 
levels of approximately 48%, where current ther-
apies cannot control these levels. The study took 
place in 2 parts as follows:

•  An induction phase in which patients 
received induction with 40-mg subcutane-
ous rusfertide twice weekly until hematocrit 
levels dipped below 45%.

•  A continuation phase with weekly   
dosing of rusfertide, with treatment lasting 
up to 52 weeks.

Approximately 20 patients were enrolled in 
the study who had all other causes of erythrocy-
tosis ruled out. Those with clinically significant 
thrombosis, post-PV myelofibrosis, infection, 
immunodeficiency, active hepatitis or HIV, or a 
history of invasive malignancy were excluded 
from the study. The trial sought to determine the 
safety and efficacy of rusfertide.

When dosing stopped in both studies with 
the clinical hold, patients required phlebotomy 

again, hematocrit levels increased, red blood cell 
counts rose, and serum ferritin levels dropped. 
After the hold was lifted, levels normalized, and 
patients no longer required phlebotomy once 
again. In REVIVE, most patients (85%) returned 
to rusfertide add-on treatment 2 to 3 months 
after interruption.1

Safety data showed that injection-site reac-
tions were the most common adverse effect (AE) 
occurring in 80% of patients (n = 70). These 
AEs were transient, and no patient discontin-
ued due to the reaction. Further, no grade 3 AEs 
were treatment related. Fatigue (27.1%), pruritus 
(24.3%), arthralgia (22.9%), and headache (21.4%) 
were the most common AEs.

Among all treated patients in phase 2 studies 
(n = 90), 5 participants had a secondary malig-
nancy: 6 with squamous cell carcinoma, 2 with 
basal cell carcinoma, 1 with metastatic mela-
noma, and 1 with acute myeloid leukemia. All 
skin cancers were in situ or stage 1.

These data provide support for the ongo-
ing, randomized phase 3 VERIFY trial 
(NCT05210790), which intends to enroll approx-
imately 250 patients with PV who require 
frequent phlebotomy. In the first part of the 
study, patients will be randomly assigned in a 
blinded fashion to receive either rusfertide or 
placebo plus standard therapy for 32 weeks. 
The second part is an open-label phase in which 
rusfertide treatment is ongoing for 124 weeks.
The primary end point is patients achiev-
ing a response. ■
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Gilteritinib Induces Encouraging Responses  
in Newly Diagnosed FLT3-Mutated AML
by RYAN SCOTT 

GILTERITINIB (XOSPATA), IN combination 
with induction and consolidation chemotherapy, 
generated responses in patients with newly diag-
nosed acute myeloid leukemia (AML), including 
those with FLT3 mutations, according to data from 
a phase 1 trial (NCT02236013).1

Findings presented at the 10th Annual Meeting 
of the Society of Hematologic Oncology showed 
that among all evaluable patients with AML 
(n = 78), the composite complete remission 
(CRc) rate was 79.7%. Specifically, the CR rate 
was 54.4%, the CR with incomplete hematologic 
recovery (CRi) rate was 21.5%, and the CR with 
incomplete platelet recovery (CRp) was 3.8%. 
Among evaluable patients with FLT3 mutations (n 
= 44), the CRc, CR, CRi, and CRp rates were 90.9%, 
70.5%, 13.6%, and 6.8%, respectively (TABLE).1

Additionally, patients in the overall population 
who received at least 80 mg of gilteritinib per day 
(n = 69) achieved a median overall survival (OS) of 
1176 days (95% CI, 661–not estimable [NE]). Patients 
with FLT3 mutations who were administered at 
least 80 mg of gilteritinib per day (n = 41) experi-
enced a median OS of 1397 days (95% CI, 936-NE). 
The median OS for the FLT3-negative population 
(n = 26) was 998 days (95% CI, 392-NE).1

The 26-week, 1-year, and 2-year OS rates were 
92.4%, 82.1%, and 69.2%, respectively, among 
patients with FLT3 mutations. Those rates were 
79.2%, 75.0%, and 53.8%, respectively, in the FLT3-
negative population.

“Gilteritinib in combination with induction and 
consolidation chemotherapy was well tolerated in 
patients with AML, in both the overall population 

and those with FLT3 mutations,” Keith W. Pratz, 
MD, lead study author, director of the Leukemia 
Program, and associate professor of medicine at 
the Hospital of the University of Pennsylvania in 
Philadelphia, and colleagues, wrote in a poster 
presentation. “Favorable antileukemic responses 
were observed in terms of CR and OS, particularly 
in the FLT3-mutated population.”

FLT3 mutations are the most common 
genetic alterations in AML, occurring in 
approximately 30% of patients. FLT3 ILD 
and point mutations are associated with 
increased risk of relapse, a shorter time 
to relapse, and poorer OS.

In November 2018, the FDA approved 
gilteritinib for the treatment of adult 
patients with FLT3 mutation–positive 
relapsed/refractory AML.2

Patients were required to be at least 18 years 
of age with newly diagnosed AML and have an 
ECOG performance status of 2 or less. The pres-
ence of a FLT3 mutation was not required.

Key exclusion criteria included a diagnosis 
of acute promyelocytic leukemia or AML with 
good-risk cytogenetics, the presence of BCR-ABL–
positive leukemia, or active malignant tumors or 
myelodysplastic syndrome.1

Dose escalation of gilteritinib was examined 
in part 1 of the study to determine the maxi-
mum tolerated dose (MTD). Remission induction 
featured 3 days of idarubicin and 7 days of cytara-
bine plus 14 days of gilteritinib at doses of 20 mg, 
40 mg, 80 mg, 120 mg, or 200 mg given on days 
4 through 17 for up to 2 cycles. Consolidation 
treatment included high-dose cytarabine plus the 
same dose of gilteritinib given daily for the first 
14 days of each cycle for up to 3 cycles. Finally, 
patients received maintenance gilteritinib daily 
for 28 days for up to 26 cycles.

Patients enrolled in the dose expansion stage in 
part 2 received gilteritinib at 120 mg a day, with 
induction, consolidation, and maintenance follow-
ing the same treatment pattern as part 1.

In part 3 of the study, the gilteritinib dosing 
schedule during induction was modified to 
begin with the completion of chemotherapy, 
running from days 8 through 21. Patients were 
split into 2 cohorts, with one receiving induc-
tion chemotherapy with 3 days of idarubicin and 
7 days of cytarabine, and the other receiving 3 
days of daunorubicin and 7 days of cytarabine. 
Consolidation and maintenance followed the same 
treatment pattern as parts 1 and 2.1

In part 4 of the study, patients followed the same 
treatment cycle as the daunorubicin cohort in part 

3, except that gilteritinib was administered up to 
56 consecutive days during consolidation.

A total of 79 patients were administered a 
study drug, including 78 who received gilteri-
tinib. The median age was 59 years (range, 23-77), 
and 62.8% of patients were men. The median body 
mass index and body surface area was 28.4 kg/
m2 (range, 18.1-48.1) and 2.0 m2 (range, 1.1-2.8). 

Furthermore, 56.4% of patients harbored 
FLT3 mutations, 42.3% of patients had 
FLT3-ITD mutations, and 41% of patients 
had FLT3 wild-type disease.

Additional data showed that while 
censoring for hematopoietic stem 
cell transplantation, the median 
disease-free survival (DFS) for all 
participants with nonmissing values 
(n = 63) was 460 days (95% CI, 

288-970). Among patients with FLT3 mutations 
(n = 40), the median DFS was 460 days (95% 
CI, 150-970), and the FLT3-negative population 
(n = 22) experienced a median DFS of 288 days 
(95% CI, 23-971).1

Study authors noted that anthracycline choice 
did not substantially impact CRc rate or toxic-
ity. Moreover, patients who achieved a CRc while 
receiving at least 120 mg of gilteritinib per day 
had a mutational clearance of FLT3-ITD after 
consolidation of 84.6%.

The MTD of gilteritinib was established to 
be 120 mg per day, and dose-limiting toxici-
ties occurred in 15 of 78 (19.2%) patients given 
gilteritinib. Adverse effects (AEs) led to the 
discontinuation of gilteritinib in 24.4% of patients.

Grade 3 or higher treatment-emergent AEs 
(TEAEs) were reported in 93.6% of patients. The 
most common grade 3 or higher TEAEs included 
febrile neutropenia (66.7%), decreased platelet 
count (23.1%), decreased neutrophil count (21.8%), 
decreased white blood cell count (21.8%), throm-
bocytopenia (20.5%), neutropenia (17.9%), anemia 
(15.4%), and pneumonia (15.4%).1

“These results support ongoing randomized 
trials testing this approach against current stan-
dards,” study authors concluded. ■
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TABLE.  Remission Outcomes With  
Gi l ter i t in ib in  Newly Diagnosed AML 1

All evaluable patients

Outcome Gilteritinib (n = 78)

CRc 79.7%

CR 54.4%

CRi 21.5%

CRp 3.8%

Patients with FLT3 mutations

Outcome Gilteritinib (n = 44)

CRc 90.9%

CR 70.5%

CRi 13.6%

CRp 6.8%

AML, acute myeloid leukemia; CR, complete remission; CRc, composite 
complete remission; CRi, CR with incomplete hematologic recovery; CRp, 
CR with incomplete platelet recovery.

Keith W. Pratz, MD
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