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The ROCKstar study was an open-label phase 2 study comparing REZUROCK 200 mg once daily (n=66) with REZUROCK 200 mg  
twice daily (n=66) in patients with cGVHD aged ≥12 years who received 2 to 5 prior lines of systemic therapy.5

•  Once-daily oral medication that targets both inflammation and fibrosis  
through selective ROCK2 inhibition1-3

•  There was no death or new systemic therapy initiation in 62%  
(95% CI, 46-74) of respondersd (n=49) ≥1 year since response1

•  Clinically meaningful improvements in QOL were reported by 52% of patientse   
(≥7-point reduction in LSSf summary score), based on an exploratory analysis  
of LSS data1

•  CS and CNI dose reductions were experienced by 64% (n=42) and 42% (n=10)  
of patients, respectively5,6,b

•  Well-established safety profile across 2 clinical studies1

© 2022 Kadmon Pharmaceuticals, LLC.  All Rights Reserved.
MAT-US-2205206-v2.0-10/2022
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INDICATION
REZUROCK® (belumosudil) is indicated for the treatment of adult and pediatric patients 12 years and older with chronic 
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions
•  Embryo-Fetal Toxicity: Based on findings in animals and its mechanism of action, REZUROCK can cause fetal harm when 

administered to a pregnant woman. Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential and males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose

Adverse Reactions
•  The most common (≥ 20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 

diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension

•  Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in > 3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥ 2% were 
infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, nausea, 
pyrexia, edema, and renal failure with (2% each)

•  Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly

Drug Interactions
•  Strong CYP3A Inducers: Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure, 

which may reduce the efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily when 
coadministered with strong CYP3A inducers

•  Proton Pump Inhibitors: Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure, 
which may reduce the efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily when 
coadministered with proton pump inhibitors

Use in Specific Populations
•  Pregnancy: Based on findings from animal studies and the mechanism of action, REZUROCK can cause fetal harm when 

administered to pregnant women. There are no available human data on REZUROCK use in pregnant women to evaluate for 
a drug-associated risk. Advise pregnant women and females of reproductive potential of the potential risk to the fetus 

IMPORTANT SAFETY INFORMATION (cont)
Use in Specific Populations (cont)
•  Lactation: There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 

breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the breastfed 
child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week after the last dose

•  Pediatric Use: The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. The 
safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established

•  Geriatric Use: Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No 
clinically meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients

•  Renal and Hepatic Impairment: Treatment with REZUROCK has not been studied in patients with pre-existing severe renal 
or hepatic impairment. For patients with pre-existing severe renal or hepatic impairment, consider the risks and potential 
benefits before initiating treatment with REZUROCK

You are encouraged to report side effects of prescription drugs to the FDA. Visit www.FDA.gov/medwatch or call  
1-800-FDA-1088. You may also contact Kadmon Pharmaceuticals, LLC, at 1-877-377-7862 to report side effects.

Please see Brief Summary of Prescribing Information on adjacent pages.

AE, adverse event; aGVHD, acute graft-versus-host disease; cGVHD, chronic graft-versus-host disease; CNI, calcineurin inhibitor; CR, complete response; CS, corticosteroid; ECP, extracorporeal photopheresis; FDA, US Food and Drug 
Administration; LSS, Lee Symptom Scale; NIH, National Institutes of Health; ORR, overall response rate; PPI, proton pump inhibitor; PR, partial response; QOL, quality of life; ROCK2, rho-associated coiled-coil–containing protein kinase-2.

aProportion of patients who achieved CR or PR according to the 2014 NIH cGVHD Consensus Criteria in the 200-mg once-daily arm.1
b The final FDA interpretation of the ROCKstar study omitted 1 patient from the REZUROCK 200-mg once-daily arm. As a result, there are minor differences between the ROCKstar publication, where n=66, and the Prescribing Information,  
where n=65. 

c ROCKstar study select baseline patient characteristics (200-mg once-daily arm): median age of 53 years (range, 21-77); male, n=42 (64%); median of 3 prior lines of systemic therapy; median of 25 months (range, 2-162) from cGVHD diagnosis to 
enrollment; median prednisone-equivalent dose at enrollment of 0.20 mg/kg/d (range, 0.03-0.95); concomitant PPI use, n=33 (50%); ≥4 organs involved, n=33 (50%); previous aGVHD, n=42 (64%); refractory to prior line of systemic therapy,  
n=44 (79%)g; NIH-defined disease severity: n=46 (70%) severe, n=18 (27%) moderate, n=2 (3%) mild. Prior systemic therapies included corticosteroids (prednisone), n=65 (99%); tacrolimus, n=40 (61%); ECP, n=31 (47%); ibrutinib, n=22 (33%); and 
ruxolitinib, n=20 (30%).5,6

dBased on a final analysis by the FDA (n=65).
eThrough cycle 7 day 1.1
f The LSS is a 30-item, 7-subscale symptom scale and QOL measurement tool that evaluates the AEs of cGVHD in the categories of skin, vitality, lung, nutritional status, psychological functioning, eye and mouth.7
gDenominator excludes patients with unknown status.1

VISIT REZUROCKhcp.com TO LEARN MORE

Clinically and statistically significant responses  
with the 200-mg once-daily dose of REZUROCK in a  
real-world demographicc of patients with cGVHD in  
the ROCKstar study.1,4

Enroll your patients by calling 
1-844-KADMON1 (523-6661), 

Monday through Friday, 8 am-8 pm ET, 
or visiting KadmonAssist.com.
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REZUROCK® (belumosudil) tablets, for oral use                                                                                                Rx Only 
Brief Summary of Prescribing Information 
1    INDICATIONS AND USAGE 
REZUROCK is indicated for the treatment of adult and pediatric patients 12 years and older with chronic  
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy. 
2    DOSAGE AND ADMINISTRATION 
2.1 Recommended Dosage 
The recommended dose of REZUROCK is 200 mg given orally once daily until progression of chronic GVHD that 
requires new systemic therapy.  
Instruct the patient on the following: 

•  Swallow REZUROCK tablets whole. Do not cut, crush, or chew tablets. 
•   Take REZUROCK with a meal at approximately the same time each day [see Clinical Pharmacology (12.3) in the 

full prescribing information]. 
•   If a dose of REZUROCK is missed, instruct the patient to not take extra doses to make up the missed dose.  

Treatment with REZUROCK has not been studied in patients with pre-existing severe renal or hepatic impairment. For 
patients with pre-existing severe renal or hepatic impairment, consider the risks and potential benefits before initiating 
treatment with REZUROCK [see Clinical Pharmacology (12.3) in the full prescribing information]. 
2.2 Dose Modifications for Adverse Reactions  
Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly. 
Modify the REZUROCK dosage for adverse reactions as per Table 1.  

 

2.3 Dosage Modification Due to Drug Interactions  
Strong CYP3A Inducers 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with strong CYP3A inducers  
[see Drug Interactions (7.1)]. 
Proton Pump Inhibitors 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with proton pump inhibitors  
[see Drug Interactions (7.1)].  
4    CONTRAINDICATIONS 
None.  
5    WARNINGS AND PRECAUTIONS 
5.1 Embryo-Fetal Toxicity  
Based on findings in animals and its mechanism of action, REZUROCK can cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, administration of belumosudil to pregnant rats and rabbits during the 
period organogenesis caused adverse developmental outcomes including embryo-fetal mortality and malformations  
at maternal exposures (AUC) less than those in patients at the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential and males with female partners of reproductive 
potential to use effective contraception during treatment with REZUROCK and for at least one week after the last dose 
[see Use in Specific Populations (8.1, 8.3), Nonclinical Toxicology (13.1) in the full prescribing information]. 
6    ADVERSE REACTIONS 
6.1 Clinical Trial Experience  
Because clinical trials are conducted under widely variable conditions, adverse reaction rates observed in clinical trials 
of a drug cannot be directly compared with rates of clinical trials of another drug and may not reflect the rates observed 
in practice. 
Chronic Graft versus Host Disease 
In two clinical trials (Study KD025-213 and Study KD025-208), 83 adult patients with chronic GVHD were treated with 
REZUROCK 200 mg once daily [see Clinical Studies (14.1) in the full prescribing information]. The median duration of 
treatment was 9.2 months (range 0.5 to 44.7 months). 
Fatal adverse reaction was reported in one patient with severe nausea, vomiting, diarrhea and multi-organ failure. 
Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in >3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥2% 
were infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, 
nausea, pyrexia, edema, and renal failure with (2% each). 
The most common (≥20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 
diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension. 
Table 2 summarizes the nonlaboratory adverse reactions. 

 

 

Table 3 summarizes the laboratory abnormalities in REZUROCK.  
 

7    DRUG INTERACTIONS 
7.1 Effect of Other Drugs on REZUROCK  
Strong CYP3A Inducers 
Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with strong CYP3A inducers [see Dosage and Administration (2.3)]. 
Proton Pump Inhibitors 
Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with proton pump inhibitors [see Dosage and Administration (2.3)]. 
8    USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy  
Risk Summary 
Based on findings from animal studies and the mechanism of action [see Clinical Pharmacology (12.1) in the full 
prescribing information], REZUROCK can cause fetal harm when administered to pregnant women. There are no 
available human data on REZUROCK use in pregnant women to evaluate for a drug-associated risk. In animal 
reproduction studies, administration of belumosudil to pregnant rats and rabbits during the period of organogenesis 
resulted in adverse developmental outcomes, including alterations to growth, embryo-fetal mortality, and embryo-
fetal malformations at maternal exposures (AUC) approximately ≥3- (rat) and ≥0.07 (rabbit) times the human 
exposure (AUC) at the recommended dose (see Animal data). Advise pregnant women and females of reproductive 
potential of the potential risk to the 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  
Embryo-fetal development studies were conducted in rats with administration of belumosudil to pregnant animals 
during the period of organogenesis at oral doses of 25, 50, 150, and 300 mg/kg/day in a pilot study and doses of 15, 
50, and 150 mg/kg/day in a pivotal study. In the pilot study, maternal toxicity and embryo-fetal developmental effects 
were observed. Maternal toxicity (reduced body weight gain) occurred at 150 and 300 mg/kg/day doses. Increased 
post-implantation loss occurred at 50 and 300 mg/kg/day. Fetal-malformations were observed at ≥50 mg/kg/day and 
included absence of anus and tail, omphalocele, and dome shaped head. The exposure (AUC) at 50 mg/kg/day in rats 
is approximately 3 times the human exposure at the recommended dose of 200 mg. 
In an embryo-fetal developmental study in rabbits, pregnant animals administered oral doses of belumosudil at 50, 
125, and 225 mg/kg/day during the period of organogenesis resulted in maternal toxicity and embryo-fetal 

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Infections and infestations
Infection (pathogen not specified)* 53 16
Viral infection† 19 4
Bacterial infection‡ 16 4
General disorders and administration site conditions
Asthenia§ 46 4
Edema¶ 27 1
Pyrexia 18 1
Gastrointestinal
Nausea# 42 4
Diarrhea 35 5
Abdominal painÞ 22 1
Dysphagia 16 0
Respiratory, thoracic and mediastinal
Dyspneaß 33 5
Coughà 30 0
Nasal congestion 12 0

Table 1: Recommended Dosage Modifications for REZUROCK for Adverse Reactions
Adverse Reaction Severity* REZUROCK Dosage Modifications
Hepatotoxicity  
[see Adverse Reactions 
(6.1)]

Grade 3 AST or ALT (5x to 20x ULN) or 
Grade 2 bilirubin (1.5x to 3x ULN)

Hold REZUROCK until recovery of bilirubin, 
AST and ALT to Grade 0–1, then resume 
REZUROCK at the recommended dose.

Grade 4 AST or ALT (more than 20x ULN) 
or Grade ≥3 bilirubin (more than 3x ULN)

Discontinue REZUROCK permanently.

Other adverse reactions  
[see Adverse Reactions 
(6.1)]

Grade 3 Hold REZUROCK until recovery to Grade 0–1, 
then resume REZUROCK at the recommended 
dose level.

Grade 4 Discontinue REZUROCK permanently.
*Based on CTCAE v 4.03

Table 3: Selected Laboratory Abnormalities in Patients with Chronic GVHD Treated with REZUROCK

REZUROCK 
200 mg once daily

Grade 0–1 
Baseline

Grade 2–4 
Max Post

Grade 3–4 
Max Post

Parameter (N) (%) (%)
Chemistry
Phosphate decreased 76 28 7
Gamma Glutamyl Transferase increased 47 21 11
Calcium decreased 82 12 1
Alkaline Phosphatase increased 80 9 0
Potassium increased 82 7 1
Alanine Aminotransferase increased 83 7 2
Creatinine increased 83 4 0
Hematology
Lymphocytes decreased 62 29 13
Hemoglobin decreased 79 11 1
Platelets decreased 82 10 5
Neutrophil Count decreased 83 8 4

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK (continued)

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Vascular
Hemorrhageè 23 5
Hypertension 21 7
Musculoskeletal and connective tissue
Musculoskeletal painð 22 4
Muscle spasm 17 0
Arthralgia 15 2
Nervous system
Headacheø 21 0
Metabolism and nutrition
Decreased appetite 17 1
Skin and subcutaneous
Rashý 12 0
Pruritus£ 11 0

*infection with an unspecified pathogen includes acute sinusitis, device related infection, ear infection, folliculitis, 
gastroenteritis, gastrointestinal infection, hordeolum, infectious colitis, lung infection, skin infection, tooth infection, urinary 
tract infection, wound infection, upper respiratory tract infection, pneumonia, conjunctivitis, sinusitis, respiratory tract 
infection, bronchitis, sepsis, septic shock. 
†includes influenza, rhinovirus infection, gastroenteritis viral, viral upper respiratory tract infection, bronchitis viral, 
Epstein-Barr viremia, Epstein-Barr virus infection, parainfluenzae virus infection, Varicella zoster virus infection, viral 
infection. 
‡includes cellulitis, Helicobacter infection, Staphylococcal bacteremia, catheter site cellulitis, Clostridium difficile colitis, 
Escherichia urinary tract infection, gastroenteritis Escherichia coli, Pseudomonas infection, urinary tract infection bacterial. 
§includes fatigue, asthenia, malaise. 
¶includes edema peripheral, generalized edema, face edema, localized edema, edema. 
#includes nausea, vomiting. 
Þincludes abdominal pain, abdominal pain upper, abdominal pain lower. 
ßincludes dyspnea, dyspnea exertional, apnea, orthopnea, sleep apnea syndrome. 
àincludes cough, productive cough. 
èincludes contusion, hematoma, epistaxis, increased tendency to bruise, conjunctival hemorrhage, hematochezia, mouth 
hemorrhage, catheter site hemorrhage, hematuria, hemothorax, purpura. 
ðincludes pain in extremity, back pain, flank pain, limb discomfort, musculoskeletal chest pain, neck pain, 
musculoskeletal pain. 
øincludes headache, migraine. 
ýincludes rash, rash maculo-papular, rash erythematous, rash generalized, dermatitis exfoliative. 
£includes pruritus, pruritus generalized.

developmental effects. Maternal toxicity (body weight loss and mortality) was observed at doses ≥125 mg/kg/day. 
Embryo-fetal effects were observed at doses ≥50 mg/kg/day and included spontaneous abortion, increased post-
implantation loss, decreased percentage of live fetuses, malformations, and decreased fetal body weight. Malformations 
included those in the tail (short), ribs (branched, fused or deformed), sternebrae (fused), and neural arches (fused, 
misaligned, and deformed). The exposure (AUC) at 50 mg/kg/day in rabbits is approximately 0.07 times the human 
exposure at the recommended dose of 200 mg. 
8.2 Lactation 
Risk Summary 
There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 
breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the 
breastfed child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week 
after the last dose. 
8.3 Females and Males of Reproductive Potential 
REZUROCK 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 REZUROCK. 
Contraception 
Females 
Advise females of reproductive potential to use effective contraception during treatment with REZUROCK and for at 
least one week after the last dose of REZUROCK. 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. 
Males 
Advise males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose of REZUROCK. 
Infertility 
Females 
Based on findings from rats, REZUROCK may impair female fertility. The effect on fertility is reversible [see Nonclinical 
Toxicology (13.1) in the full prescribing information]. 

REZUROCK® 

 (belumosudil) tablets, for oral use 
Males 
Based on findings from rats and dogs, REZUROCK may impair male fertility. The effects on fertility are reversible  
[see Nonclinical Toxicology (13.1) in the full prescribing information]. 
8.4 Pediatric Use 
The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. Use of 
REZUROCK in this age group is supported by evidence from adequate and well-controlled studies of REZUROCK in 
adults with additional population pharmacokinetic data demonstrating that age and body weight had no clinically 
meaningful effect on the pharmacokinetics of drug substance, that the exposure of drug substance is expected to be 
similar between adults and pediatric patients age 12 years and older, and that the course of disease is sufficiently 
similar in adult and pediatric patients to allow extrapolation of data in adults to pediatric patients. 
The safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established. 
8.5 Geriatric Use 
Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No clinically 
meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients. 
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REZUROCK® (belumosudil) tablets, for oral use                                                                                                Rx Only 
Brief Summary of Prescribing Information 
1    INDICATIONS AND USAGE 
REZUROCK is indicated for the treatment of adult and pediatric patients 12 years and older with chronic  
graft-versus-host disease (chronic GVHD) after failure of at least two prior lines of systemic therapy. 
2    DOSAGE AND ADMINISTRATION 
2.1 Recommended Dosage 
The recommended dose of REZUROCK is 200 mg given orally once daily until progression of chronic GVHD that 
requires new systemic therapy.  
Instruct the patient on the following: 

•  Swallow REZUROCK tablets whole. Do not cut, crush, or chew tablets. 
•   Take REZUROCK with a meal at approximately the same time each day [see Clinical Pharmacology (12.3) in the 

full prescribing information]. 
•   If a dose of REZUROCK is missed, instruct the patient to not take extra doses to make up the missed dose.  

Treatment with REZUROCK has not been studied in patients with pre-existing severe renal or hepatic impairment. For 
patients with pre-existing severe renal or hepatic impairment, consider the risks and potential benefits before initiating 
treatment with REZUROCK [see Clinical Pharmacology (12.3) in the full prescribing information]. 
2.2 Dose Modifications for Adverse Reactions  
Monitor total bilirubin, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) at least monthly. 
Modify the REZUROCK dosage for adverse reactions as per Table 1.  

 

2.3 Dosage Modification Due to Drug Interactions  
Strong CYP3A Inducers 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with strong CYP3A inducers  
[see Drug Interactions (7.1)]. 
Proton Pump Inhibitors 
Increase the dosage of REZUROCK to 200 mg twice daily when coadministered with proton pump inhibitors  
[see Drug Interactions (7.1)].  
4    CONTRAINDICATIONS 
None.  
5    WARNINGS AND PRECAUTIONS 
5.1 Embryo-Fetal Toxicity  
Based on findings in animals and its mechanism of action, REZUROCK can cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, administration of belumosudil to pregnant rats and rabbits during the 
period organogenesis caused adverse developmental outcomes including embryo-fetal mortality and malformations  
at maternal exposures (AUC) less than those in patients at the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential and males with female partners of reproductive 
potential to use effective contraception during treatment with REZUROCK and for at least one week after the last dose 
[see Use in Specific Populations (8.1, 8.3), Nonclinical Toxicology (13.1) in the full prescribing information]. 
6    ADVERSE REACTIONS 
6.1 Clinical Trial Experience  
Because clinical trials are conducted under widely variable conditions, adverse reaction rates observed in clinical trials 
of a drug cannot be directly compared with rates of clinical trials of another drug and may not reflect the rates observed 
in practice. 
Chronic Graft versus Host Disease 
In two clinical trials (Study KD025-213 and Study KD025-208), 83 adult patients with chronic GVHD were treated with 
REZUROCK 200 mg once daily [see Clinical Studies (14.1) in the full prescribing information]. The median duration of 
treatment was 9.2 months (range 0.5 to 44.7 months). 
Fatal adverse reaction was reported in one patient with severe nausea, vomiting, diarrhea and multi-organ failure. 
Permanent discontinuation of REZUROCK due to adverse reactions occurred in 18% of patients. The adverse reactions 
which resulted in permanent discontinuation of REZUROCK in >3% of patients included nausea (4%). Adverse reactions 
leading to dose interruption occurred in 29% of patients. The adverse reactions leading to dose interruption in ≥2% 
were infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function test abnormal, 
nausea, pyrexia, edema, and renal failure with (2% each). 
The most common (≥20%) adverse reactions, including laboratory abnormalities, were infections, asthenia, nausea, 
diarrhea, dyspnea, cough, edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, 
gamma glutamyl transferase increased, lymphocytes decreased, and hypertension. 
Table 2 summarizes the nonlaboratory adverse reactions. 

 

 

Table 3 summarizes the laboratory abnormalities in REZUROCK.  
 

7    DRUG INTERACTIONS 
7.1 Effect of Other Drugs on REZUROCK  
Strong CYP3A Inducers 
Coadministration of REZUROCK with strong CYP3A inducers decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with strong CYP3A inducers [see Dosage and Administration (2.3)]. 
Proton Pump Inhibitors 
Coadministration of REZUROCK with proton pump inhibitors decreases belumosudil exposure [see Clinical 
Pharmacology (12.3) in the full prescribing information], which may reduce the efficacy of REZUROCK. Increase the 
dosage of REZUROCK when coadministered with proton pump inhibitors [see Dosage and Administration (2.3)]. 
8    USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy  
Risk Summary 
Based on findings from animal studies and the mechanism of action [see Clinical Pharmacology (12.1) in the full 
prescribing information], REZUROCK can cause fetal harm when administered to pregnant women. There are no 
available human data on REZUROCK use in pregnant women to evaluate for a drug-associated risk. In animal 
reproduction studies, administration of belumosudil to pregnant rats and rabbits during the period of organogenesis 
resulted in adverse developmental outcomes, including alterations to growth, embryo-fetal mortality, and embryo-
fetal malformations at maternal exposures (AUC) approximately ≥3- (rat) and ≥0.07 (rabbit) times the human 
exposure (AUC) at the recommended dose (see Animal data). Advise pregnant women and females of reproductive 
potential of the potential risk to the 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  
Embryo-fetal development studies were conducted in rats with administration of belumosudil to pregnant animals 
during the period of organogenesis at oral doses of 25, 50, 150, and 300 mg/kg/day in a pilot study and doses of 15, 
50, and 150 mg/kg/day in a pivotal study. In the pilot study, maternal toxicity and embryo-fetal developmental effects 
were observed. Maternal toxicity (reduced body weight gain) occurred at 150 and 300 mg/kg/day doses. Increased 
post-implantation loss occurred at 50 and 300 mg/kg/day. Fetal-malformations were observed at ≥50 mg/kg/day and 
included absence of anus and tail, omphalocele, and dome shaped head. The exposure (AUC) at 50 mg/kg/day in rats 
is approximately 3 times the human exposure at the recommended dose of 200 mg. 
In an embryo-fetal developmental study in rabbits, pregnant animals administered oral doses of belumosudil at 50, 
125, and 225 mg/kg/day during the period of organogenesis resulted in maternal toxicity and embryo-fetal 

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Infections and infestations
Infection (pathogen not specified)* 53 16
Viral infection† 19 4
Bacterial infection‡ 16 4
General disorders and administration site conditions
Asthenia§ 46 4
Edema¶ 27 1
Pyrexia 18 1
Gastrointestinal
Nausea# 42 4
Diarrhea 35 5
Abdominal painÞ 22 1
Dysphagia 16 0
Respiratory, thoracic and mediastinal
Dyspneaß 33 5
Coughà 30 0
Nasal congestion 12 0

Table 1: Recommended Dosage Modifications for REZUROCK for Adverse Reactions
Adverse Reaction Severity* REZUROCK Dosage Modifications
Hepatotoxicity  
[see Adverse Reactions 
(6.1)]

Grade 3 AST or ALT (5x to 20x ULN) or 
Grade 2 bilirubin (1.5x to 3x ULN)

Hold REZUROCK until recovery of bilirubin, 
AST and ALT to Grade 0–1, then resume 
REZUROCK at the recommended dose.

Grade 4 AST or ALT (more than 20x ULN) 
or Grade ≥3 bilirubin (more than 3x ULN)

Discontinue REZUROCK permanently.

Other adverse reactions  
[see Adverse Reactions 
(6.1)]

Grade 3 Hold REZUROCK until recovery to Grade 0–1, 
then resume REZUROCK at the recommended 
dose level.

Grade 4 Discontinue REZUROCK permanently.
*Based on CTCAE v 4.03

Table 3: Selected Laboratory Abnormalities in Patients with Chronic GVHD Treated with REZUROCK

REZUROCK 
200 mg once daily

Grade 0–1 
Baseline

Grade 2–4 
Max Post

Grade 3–4 
Max Post

Parameter (N) (%) (%)
Chemistry
Phosphate decreased 76 28 7
Gamma Glutamyl Transferase increased 47 21 11
Calcium decreased 82 12 1
Alkaline Phosphatase increased 80 9 0
Potassium increased 82 7 1
Alanine Aminotransferase increased 83 7 2
Creatinine increased 83 4 0
Hematology
Lymphocytes decreased 62 29 13
Hemoglobin decreased 79 11 1
Platelets decreased 82 10 5
Neutrophil Count decreased 83 8 4

Table 2: Nonlaboratory Adverse Reactions in ≥10% Patients with Chronic GVHD Treated with REZUROCK (continued)

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)
All Grades (%) Grades 3–4 (%)

Vascular
Hemorrhageè 23 5
Hypertension 21 7
Musculoskeletal and connective tissue
Musculoskeletal painð 22 4
Muscle spasm 17 0
Arthralgia 15 2
Nervous system
Headacheø 21 0
Metabolism and nutrition
Decreased appetite 17 1
Skin and subcutaneous
Rashý 12 0
Pruritus£ 11 0

*infection with an unspecified pathogen includes acute sinusitis, device related infection, ear infection, folliculitis, 
gastroenteritis, gastrointestinal infection, hordeolum, infectious colitis, lung infection, skin infection, tooth infection, urinary 
tract infection, wound infection, upper respiratory tract infection, pneumonia, conjunctivitis, sinusitis, respiratory tract 
infection, bronchitis, sepsis, septic shock. 
†includes influenza, rhinovirus infection, gastroenteritis viral, viral upper respiratory tract infection, bronchitis viral, 
Epstein-Barr viremia, Epstein-Barr virus infection, parainfluenzae virus infection, Varicella zoster virus infection, viral 
infection. 
‡includes cellulitis, Helicobacter infection, Staphylococcal bacteremia, catheter site cellulitis, Clostridium difficile colitis, 
Escherichia urinary tract infection, gastroenteritis Escherichia coli, Pseudomonas infection, urinary tract infection bacterial. 
§includes fatigue, asthenia, malaise. 
¶includes edema peripheral, generalized edema, face edema, localized edema, edema. 
#includes nausea, vomiting. 
Þincludes abdominal pain, abdominal pain upper, abdominal pain lower. 
ßincludes dyspnea, dyspnea exertional, apnea, orthopnea, sleep apnea syndrome. 
àincludes cough, productive cough. 
èincludes contusion, hematoma, epistaxis, increased tendency to bruise, conjunctival hemorrhage, hematochezia, mouth 
hemorrhage, catheter site hemorrhage, hematuria, hemothorax, purpura. 
ðincludes pain in extremity, back pain, flank pain, limb discomfort, musculoskeletal chest pain, neck pain, 
musculoskeletal pain. 
øincludes headache, migraine. 
ýincludes rash, rash maculo-papular, rash erythematous, rash generalized, dermatitis exfoliative. 
£includes pruritus, pruritus generalized.

developmental effects. Maternal toxicity (body weight loss and mortality) was observed at doses ≥125 mg/kg/day. 
Embryo-fetal effects were observed at doses ≥50 mg/kg/day and included spontaneous abortion, increased post-
implantation loss, decreased percentage of live fetuses, malformations, and decreased fetal body weight. Malformations 
included those in the tail (short), ribs (branched, fused or deformed), sternebrae (fused), and neural arches (fused, 
misaligned, and deformed). The exposure (AUC) at 50 mg/kg/day in rabbits is approximately 0.07 times the human 
exposure at the recommended dose of 200 mg. 
8.2 Lactation 
Risk Summary 
There are no data available on the presence of belumosudil or its metabolites in human milk or the effects on the 
breastfed child, or milk production. Because of the potential for serious adverse reactions from belumosudil in the 
breastfed child, advise lactating women not to breastfeed during treatment with REZUROCK and for at least one week 
after the last dose. 
8.3 Females and Males of Reproductive Potential 
REZUROCK 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 REZUROCK. 
Contraception 
Females 
Advise females of reproductive potential to use effective contraception during treatment with REZUROCK and for at 
least one week after the last dose of REZUROCK. 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. 
Males 
Advise males with female partners of reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose of REZUROCK. 
Infertility 
Females 
Based on findings from rats, REZUROCK may impair female fertility. The effect on fertility is reversible [see Nonclinical 
Toxicology (13.1) in the full prescribing information]. 

REZUROCK® 

 (belumosudil) tablets, for oral use 
Males 
Based on findings from rats and dogs, REZUROCK may impair male fertility. The effects on fertility are reversible  
[see Nonclinical Toxicology (13.1) in the full prescribing information]. 
8.4 Pediatric Use 
The safety and effectiveness of REZUROCK have been established in pediatric patients 12 years and older. Use of 
REZUROCK in this age group is supported by evidence from adequate and well-controlled studies of REZUROCK in 
adults with additional population pharmacokinetic data demonstrating that age and body weight had no clinically 
meaningful effect on the pharmacokinetics of drug substance, that the exposure of drug substance is expected to be 
similar between adults and pediatric patients age 12 years and older, and that the course of disease is sufficiently 
similar in adult and pediatric patients to allow extrapolation of data in adults to pediatric patients. 
The safety and effectiveness of REZUROCK in pediatric patients less than 12 years old have not been established. 
8.5 Geriatric Use 
Of the 186 patients with chronic GVHD in clinical studies of REZUROCK, 26% were 65 years and older. No clinically 
meaningful differences in safety or effectiveness of REZUROCK were observed in comparison to younger patients. 
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Progress in 2023 Requires  
a Renewed Focus on Access  

and Awareness
THE 2023 AMERICAN CANCER SOCIETY cancer statistics 
report estimates that nearly 2 million new cases of cancer 
will be diagnosed and upwards of 600,000 deaths are 
projected. Despite an overall decline in cancer-related 
deaths of approximately 2% annually between 2016 and 
2020, the authors of the report note that delays in diag-
nosis and treatment are paramount factors prohibiting a 
greater reduction in this number.1

Progress in the development of therapeutics is part 
of the reason for the drastic declines in cancer mortal-
ity (33%) since the mid-1970s.1 The timeline of 2022 FDA 
approvals in this issue of OncologyLive® showcases these 
improvements across tumor types, which continue to expand 
on the trends from 2021 of genomic analysis playing a growing 
role.2 These approvals include adagrasib for patients non–small 
cell lung cancer with a KRAS G12C mutation and redefining 
role for HER2 as fam-trastuzumab deruxtecan-nxki (Enhertu) 
added another indication for patients with HER2-low breast 
cancer.3 Despite this progress, access to these therapies and 
the tests that define patient eligibility continues to be a 
struggle in the community setting as investigators grapple 
with delays in diagnosis, administrative hurdles, and the 
facilities for therapeutics such as chimeric antigen recep-
tor T-cell therapies.2,4 

Authors of the 2023 report also noted that future prog-
ress may scale back as incidence for prostate, uterine, 
and breast cancer, which have the largest racial dispari-
ties in mortality rates, continues to rise.1 “We hear a lot 
about these disparities, and we need to appreciate that 
the situation is still the same,” Bridget A. Oppong, MD, 
said in an interview with OncologyLive®. Oppong is deputy director of the Center for Cancer 
Health Equity at the Ohio State University Comprehensive Cancer Center (OSUCCC)–James 
and an associate professor in the Division of Surgical Oncology at The Ohio State University 
College of Medicine. “Although the overall population is doing better with breast cancer, 
there is still a 40% mortality difference [between White and Black women]. We have a lot of 
work to do to ensure that we can provide care in an equitable fashion so that this disparity 
can be reduced….Addressing these disparities begins with knowledge and awareness.”

Dissemination of information is paramount in oncology, whether it’s the latest research 
from an institution, an approval or safety notification from the FDA, or a guideline update 
from a panel of leading experts. In the coming issues of OncologyLive® and daily on OncLive.
com we hope to deliver not only the latest news, but perspectives from leaders across tumor 
types to help distill how the latest data are affecting practice. We hope that this information 
helps to generate conversations with your patients, colleagues, and care teams.

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

MJH Life Sciences®
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1. Siegel RL, Miller KD, Sandeep Wagle N, Jemal A. Cancer statistics, 2023. CA Cancer J Clin. 2023;73(1):17-48. doi:10.3322/caac.21763

2. Novel drug approvals for 2022. FDA. Updated January 10, 2023. Accessed January 24, 2023. bit.ly/3j0cnij

3. Oncology (cancer) / hematologic malignancies approval notifications. FDA. Updated January 19, 2023. Accessed January 25, 2023.  
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4. Al Hadidi S, Szabo A, Esselmann J, et al. Clinical outcomes of patients with relapsed refractory multiple myeloma listed BCMA directed com-

mercial CAR T therapy. Blood. 2022;140(suppl 1):8038-8039. doi:10.1182/blood-2022-168794

Correction: In the article titled “Treatment Paradigm of Advanced 
HCC Displays Exciting Growth in the First and Later Lines”  
published in OncologyLive® Vol. 24/No. 1, progression-free survival 
was misreported in the CELESTIAL trial as 110.2 months. It has 
been corrected to 10.2 months and the full article can be read 
here: bit.ly/3Hcx0jd.
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“Unfortunately, absent from this discussion was the  
question of why patients should agree to participate in 

such studies if their sole purpose is to fulfill a regulatory 
requirement, when in fact, the patient and the treating 

physician may believe sufficient evidence already  
exist regarding clinical benefit to justify use of the agent.”
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Barriers to Confirmatory Trial 
Enrollment Present Unique Hurdles 
for Accelerated Approvals
by MAURIE MARKMAN, MD

MAURIE MARKMAN, 
MD, editor in chief, 
is president of 
Medicine & Science 
at Cancer Treatment 
Centers of America, 
a part of City of 
Hope. 

CONTACT
maurie.markman@ 
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FOLLOW
@DrMaurieMarkman

THERE CAN BE NO legitimate debate regarding the 
importance of well-designed and conducted clinical 
trials in defining the optimal cancer care delivery 
paradigm. Oncologists are encouraged in their train-

ing to consider patients for such research studies, and survey 
data have indicated a high level of interest for participation 
among patients. 

Published studies have also suggested that participation in 
clinical trials may be associated with more favorable clinical 
outcomes, but objective interpretation of such research efforts 
is difficult due to the inherent selection bias associated with 
restricted study entry eligibility criteria.1

Despite these favorable comments and interest in clinical 
trials, the objective fact is that a distressingly low percentage 
of patients with cancer, in the range of 2% to 4%, are enrolled 
in clinical investigative efforts. Further, it is increasingly 
recognized that cancer study participants are, in general, poor 
representatives of the real-world population of individuals who 
may receive the therapeutic should it leave the realm of investi-
gative medicine and enter routine clinical practice.2,3 Thus, one 
may reasonably question the objective success of a core tenant 
of clinical research in the cancer domain, the development of 
generalizable data.

Further, there has been concern expressed by individuals, 
including governmental regulators and several academics, 
regarding the status of requirements to enter patients into 
mandated studies. A recently published commentary in the 
Wall Street Journal captures this issue.4 The article highlights 
efforts by the FDA to ensure pharmaceutical companies with 
agents that achieve accelerated approval complete mandated 
follow-up studies in a timely manner. The article reports that 
“nearly half of the drugs given accelerated approval through 

the end of 2020 had yet to prove their benefit, according to a 
study published in the BMJ medical journal last year.”4,5

As a result, the FDA has put additional requirements on the 
companies for confirmatory trials, which are generally random-
ized studies. In 1 case cited in the article a representative from 
the company said the FDA required full enrollment before the 
accelerated approval was granted.4 Unfortunately, absent from 
this discussion was the question of why patients should agree 
to participate in such studies if their sole purpose is to fulfill a 
regulatory requirement, when in fact, the patient and the treat-
ing physician may believe sufficient evidence already exists 
regarding clinical benefit to justify use of the agent.

In a commentary published more than 30 years ago in the 
New England Journal of Medicine by the eminent oncologist, 
Samuel Hellman, MD, the dilemma of physician encouragement 
of patients with cancer to participate in a randomized therapeu-
tic trial is clearly articulated.6 The title of the manuscript, “Of 
Mice but Not Men: Problems of the Randomized Clinical Trial,” 
provides a simple and powerful summary of the critically rele-
vant perspective.6

Hellman writes, “The physician, by entering into a relation-
ship with an individual patient, assumes certain obligations, 
including the commitment always to act in the patient’s best 
interests…. The role of the scientist is quite different—ie, deter-
mining the validity of [a] formally constructed hypothesis. 
Such scientific information, it is presumed, will benefit human-
ity in general…. What the physician thinks, suspects, believes, 
or has a hunch about is assigned to the ‘not knowing’ category, 
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because knowing is defined on the basis of an arbitrary but accepted statis-
tical test performed in a randomized clinical trial. Thus, little credence is 
given to information gained beforehand in other ways or to information 
accrued during the trial but without the required statistical degree of assur-
ance that a difference is not due to chance. The randomized clinical trial 
requires doctors to act simultaneously as physicians and as scientists. This 
puts them in a difficult and sometimes untenable ethical position….If the 
physician has no opinion about whether the new treatment is acceptable, 
then random assignment is ethically acceptable…. If the physician has no 
preference for either treatment (is in a state of equipoise, then randomization 
is acceptable. If, however, he or she believes that the new treatment may be 
either more or less successful or more or less toxic, the use of randomization 
is not consistent with fidelity to the patient.”6 

And in the setting of a previously granted accelerated approval for a novel 
antineoplastic agent even the FDA has agreed there is sufficient evidence 
of clinical benefit to justify the drugs delivery outside the confines of an 
investigative study.

From the perspective of a patient with cancer who finds themself in a 
life-threatening situation, the bureaucratic language surrounding the regu-
latory structure of a confirmatory trial may not unreasonably be considered 
pure gibberish. Why should they be required to participate in such a study 
and potentially be randomized when existing data suggest the inferiority of a 
standard-of-care study arm?

Finally, it is appropriate to inquire: If there is sufficient evidence for the 
FDA to grant accelerated approval to permit patients to potentially benefit 
from an antineoplastic drug’s administration, then what is the ethical justi-
fication for delaying the approval process until accrual into a confirmatory 
trial is complete? Perhaps it is time for the FDA to provide more clarity on the 
process requirements for agents on the pathway.

As I noted in a commentary published 20 years ago, there will always be 
an understandable natural tension between an oncologist who serves the 
role of a patient’s personal physician but who also performs the function of a 
clinical investigator.7 Occasions that may hinder these relationships include 
opportunities to author a peer-reviewed article or present the results of a 
study at a regional, national, or international meeting; receive an academic 
promotion; complete a required component of a research grant; or even 
receive direct financial renumeration for entering patients into trials. At both 
a personal and organizational level, potential conflict of interests must be 
recognized and guarded against.  

It appears we must add to this list the willingness of a physician to ask, 
or even strongly encourage, a patient to agree to become a research subject 
in a regulatory-mandated confirmatory trial, despite sufficient objective 
evidence of clinical benefit already reported to permit designation of acceler-
ated approval. ■
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Medical World News™ is a first-of-its-kind streaming service 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.

UP NEXT

MEDICAL WORLD NEWS BEHIND THE SCIENCE ™ 
Investigators Aim to Determine Where Promising  
Targeted Therapies Pose Most Benefit
As the role of targeted therapies continue to grow, 3 oncologists discussed how the 
novel therapies are shaking up treatment paradigms across malignancies.  
Andrew Ciupek, PhD, explains the available methods used to identify biomarkers. 
Anne Chiang, MD, PhD, highlights clinical trials that have shown that first-line targeted 
therapy resulted in better outcomes for patients with metastatic disease vs chemother-
apy. Jared Weiss, MD, talks through a case study that outlines the process of  
matching a patient to the right therapy based on molecular results.

 TO WATCH,  VISIT   bit. ly/3VmAkOL.

MEDICAL WORLD NEWS DEEP DIVE ™ 
Assessing Hearing Loss for Adult Cancer Survivors  
After Chemotherapy Is Crucial 
Hearing loss and tinnitus are common events that may occur after treatment with plati-
num chemotherapy. Christine Miaskowski, PhD, RN, FAAN, an investigator assessing 
chemotherapy-induced neuropathy, discussed how data have shown that treatment 
with taxanes may cause hearing loss. Miaskowski explains that most research on hear-
ing loss after chemotherapy has been conducted in pediatric patients or adults with 
head, neck, and testicular cancers. She notes that hearing assessments are crucial for 
all patients, as the rate of audiometrically confirmed hearing loss in lung, breast, gas-
trointestinal, and gynecological cancers is approximately 50% to 70% in survivors.

 TO WATCH,  VISIT   bit. ly/3VD2bJW.

AFTER HOURS ® 
Lung Cancer Investigator Expands His Palate
When Tony S.K. Mok, MD, is not researching lung cancer therapies, he is trying new 
restaurants in town. Although Mok doesn’t cook much himself, he says his love of food 
has been lifelong, reflecting on when he used to taste test dishes from his mother’s 
kitchen and explore unique takeout with his colleagues during his residency. Mok 
discusses participating in a Japanese health show that had a few seasons beginning in 
2006, and later being a part of another health and food show, where he would sample 
meals at restaurants and interview chefs about their dishes. 

 TO WATCH,  VISIT   bit. ly/3VK1EpE.
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FDA Digest

Nadofaragene Firadenovec Gets Go Ahead for High-risk Non–Muscle Invasive Bladder Cancer

Nadofaragene firadenovec-vncg (Adstiladrin) has been approved for the treat-
ment of adult patients with high-risk Bacillus Calmette-Guérin–unresponsive 
non–muscle invasive bladder cancer with carcinoma in situ (CIS) with or 
without papillary tumors, making it the first gene therapy for the indication. 

The open-label, multicenter, phase 3 Study CS-003 (NCT02773849) 
supported the regulatory decision in which the nonreplicating adenoviral 
vector–based gene therapy elicited a median duration of response of 9.7 
months (range, 3-52+). Patients (n = 98) with CIS with or without concomi-
tant high-grade Ta or T1 disease had a complete response (CR) rate of 51% 

(95% CI, 41%-61%) by 3 months and 43% of the patients who achieved a CR 
remained free of high-grade recurrence at 12 months. 

Dose interruptions were required for 34% of patients. The most common 
adverse events were instillation site discharge (33%), fatigue (24%), bladder 
spasm (20%), micturition urgency (19%), hematuria (17%), and dysuria 
(16%) while increased glucose (38%) and increased triglycerides (30%) were 
frequent laboratory abnormalities. 

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

Pemetrexed Injection Receives Additional Indication for Metastatic NSCLC Without EGFR/ALK Aberrations

The FDA has approved pemetrexed by injection (Pemfexy) in combina-
tion with pembrolizumab (Keytruda) and platinum-based chemotherapy 
for the initial treatment of patients with metastatic, nonsquamous 
non–small cell lung cancer (NSCLC) without EGFR or ALK genomic 
tumor aberrations.

This is the fifth indication for pemetrexed by injection matching all indi-
cations for standard pemetrexed (Alimta). The ready-to-dilute novel liquid 
intravenous formulation was designed to eliminate the reconstitution step 
of pemetrexed and was originally approved in February 2020 for the treat-
ment of nonsquamous NSCLC.

The recommended dose of pemetrexed via injection is 500 mg/m2 for 
those with creatinine clearance of 45 mL/min or greater. The infusion is 
administered over 10 minutes following pembrolizumab and prior to carbo-
platin or cisplatin on day 1 of each 21-day cycle for 4 cycles. The most 
common adverse reactions of pemetrexed when administered in combina-
tion with pembrolizumab and platinum chemotherapy are fatigue/asthenia, 
nausea, constipation, diarrhea, decreased appetite, rash, vomiting, cough, 
dyspnea, and pyrexia.

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

Mosunetuzumab Gains Approval Relapsed/Refractory Follicular Lymphoma

The FDA granted approval to the first-in-class T-cell–engaging bispe-
cific antibody mosunetuzumab-axgb (Lunsumio) for the treatment of adult 
patients with relapsed or refractory follicular lymphoma after 2 or more 
lines of systemic therapy.

Data from the phase 2 GO29781 study (NCT02500407) supported 
the regulatory decision in which patients (n = 90) achieved an objec-
tive response rate of 80% (95% CI, 70%-88%) with 57% (95% CI, 44%-70%) 
maintaining responses for at least 18 months. For those who responded 
to mosunetuzumab treatment, the median duration of response was 
22.8 months (95% CI, 10–not reached), with 60% of patients achieving a 

complete response (CR; 95% CI, 49%-70%).
Updated data presented at the 64th American Society of Hematology 

Annual Meeting and Exposition demonstrated that at a median follow-up 
of 28.3 months (range, 2-38), 81% of patients remained on treatment and 
the time to first response was 1.4 months (range, 1.0-11). The time to first 
CR was 3.0 months (range, 1.0-19). The 24-month overall survival rate was 
87% (95% CI, 80%-94%) and the 24-month progression-free survival rate 
was 48% (95% CI, 36%-60%). 

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

Further Approvals Granted for FoundationOne Liquid CDx as a Companion Diagnostic

In 2 separate regulatory decisions from the FDA, the FoundationOne Liquid 
CDx was granted approval as a companion diagnostic for use with the tyro-
sine kinase inhibitor (TKI) entrectinib (Rozlytrek). It was also approved as a 
companion diagnostic to identify patients with non–small cell lung cancer 
(NSCLC) whose tumors have EGFR exon 19 deletions or exon 21 L858R 
substitutions and are eligible for treatment with current and future EGFR TKIs. 

The qualitative next-generation sequencing–based in vitro diagnostic 
test uses targeted high throughput hybridization-based capture technology 
to analyze 324 genes utilizing cell-free DNA isolated from plasma derived 

from anti-coagulated peripheral blood. FoundationOne Liquid CDx is an 
approved companion diagnostic for the TKIs erlotinib (Tarceva), osimertinib 
(Tagrisso), and gefitinib (Iressa) and is the only FDA-approved blood-based 
test that analyzes over 300 genes. 

The test was approved in August 2020 based on analytical and clinical 
validation studies that collected over 7500 samples and 30,000 unique 
variants across more than 30 tumor types. 

 TO READ MORE,  V ISIT   bit. ly/3GlQpxJ and bit. ly/3vJwLH5.
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TECLISTAMAB-CQYV  (TECVAYLI )

Teclistamab Demonstrates Exciting Efficacy  
in Relapsed or Refractory Multiple Myeloma 

by MEGAN HOLLASCH

THE BISPECIFIC ANTIBODY TECLISTAMAB-CQYV (Tecvayli) showed 
promising efficacy and safety in patients with relapsed/refractory multiple myeloma 
(MM) with a well-tolerated safety profile in data from the phase 1/2 MajesTEC-1 
trial (NCT04557098). These results led to the October 2022 FDA approval of the 
B-cell maturation antigen (BCMA)-directed, CD3 T-cell engager, for adult patients 
with relapsed or refractory MM who have received at least 4 prior lines of therapy, 
including a proteasome inhibitor, an immunomodulatory agent, and an anti-CD38 
monoclonal antibody.1

The approval was based on 110 patients among whom the overall response rate 
was 61.8% (95% CI, 52.1%-70.9%) with a complete response rate of 28.2%. The 
estimated duration of response rate at 6 and 9 months was 90.6% (95% CI, 80.3%-
95.7%) and 66.5% (95% CI, 38.8%-83.9%), respectively.2

“Teclistamab is a highly effective therapy for relapsed/refractory MM that rivals 
the efficacy of [chimeric antigen receptor] CAR T-cell therapy, but ulti-
mately is a lot simpler to administer and will be more readily available than 
CAR T-cell therapies,” Alfred L. Garfall, MD, said. 

In an interview with OncologyLive®, Garfall, director of autologous hema-
topoietic stem cell transplantation and an assistant professor of medicine 
at the Hospital of the University of Pennsylvania in Philadelphia, discussed 
the durability of responses teclistamab elicited and how it will change the 
treatment regimen for relapsed/refractory MM. 

Q
How can teclistamab address unmet needs  
in this patient population?

Despite all the progress with new MM therapies that have been developed over the 
past [couple of] decades, unfortunately most patients are expected to relapse. We 
need new therapies to address the needs of patients who are progressing despite 
all the best currently available therapies. 

What is impressive about teclistamab is the high response rate as a single agent in 
patients who have become refractory to the most commonly available therapies for 
MM. In the patient population studied in a pivotal trial, approximately 65% of patients 
responded to teclistamab and those responses tended to be very durable [with a] 
median duration of response of approximately 18 months. That is quite impressive.

 

Q
What are some adverse effects clinicians should  
be aware of when prescribing teclistamab?

Among the therapies that we give on an ongoing basis for MM, there are some specific 
toxicities in the early week or two of teclistamab therapy. For patients who respond 
and handle those toxicities as most patients do, there is very little cumulative toxicity. 
Compared with the typical therapies that are being given to patients in this advanced 
setting, which often entail multiple agents being given continuously over a long period 
…typically once [the patients] get through the initial couple of weeks, they have very 
good quality of life on teclistamab with very little cumulative toxicity. 

Despite receiving it continuously in many cases for several years, patients usually 
continue to feel well with very little toxicity that affects quality of life. There are 
some toxicities to be aware of as patients are exposed to it over time; the main 
things are immune suppression and risk of infection. In my experience, this is such 
a breath of fresh air for patients who have been on myeloma therapy continuously 
for years with sophisticated agents that are much better than chemotherapy but 
still take their toll after [months] of continuous exposure.

Q
What makes the mechanism of action of teclistamab unique?
We are used to conventional monoclonal antibody therapies for cancer 

having a single specificity for target on the surface of the cancer cell and binds to 
that target. A T-cell–engaging bispecific antibody such as teclistamab has 1 arm 
binding to a cell surface target on the surface of the MM cell, in this case BCMA, 
but with the other arm it binds to a T cell, CD3. By having that dual specificity, the 
drug can bring together a myeloma cell and a T cell and force T-cell recognition of 
the myeloma cell, activating the T cell. 

This is a mechanism that was first exploited with a drug called blinatumomab 
[Blincyto], which is an anti-CD19/CD3-bispecific T-cell engager approved for treat-
ment of acute lymphoblastic leukemia. Teclistamab is the first bispecific antibody 
approved that exploits [this] mechanism of action but does so in the format of a 
full-length antibody. That means that it has a much longer half-life and so it can 
be given with intermittent dosing, as opposed to the requirement for continuous 
intravenous infusion, which is the case for the prior generation of bispecific T-cell 

engagers, such as blinatumomab.

Q
What stood out about MajesTEC-1?
With almost any MM therapy you are concerned about immuno-

suppressive effects, and...this drug does have some immunosuppressive 
effects. Almost all patients who were on it for [an extended time] develop 
low IgG, which is expected from the effect of the drug on normal plasma 
cells. Patients treated at our center have all received intravenous immu-
noglobulin if they’ve been on the drug for long enough to develop low 
immunoglobulin levels. 

It was also clear in MajesTEC-1 that there may be an increased risk of opportu-
nistic infections. There was some pneumocystis pneumonia that was seen on the 
study and as a result we have started giving our patients pneumocystis prophylaxis. 
There was even a case of progressive multifocal leukoencephalopathy. These infec-
tions often occurred in patients who had been on the drug for a [long time] whose 
myeloma was under very good control, suggesting that there is an immune suppres-
sive effect of teclistamab. Now, the benefit for these patients was clear in terms 
of their control over myeloma and many of these infections can be [potentially] 
prevented with measures such as pneumocystis prophylaxis. 

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

Teclistamab is going to be a workhorse for us and patients with heavily relapsed/
refractory disease, in line with its FDA approval. [With] the availability to give it quickly 
and the excellent safety and efficacy profile, it will be the therapy of choice for many 
patients in those late lines of therapy. This will be easier for centers to use compared 
with the complexity of CAR T-cell therapies, even if [those] are a bit more potent. 

There is also potential with teclistamab fixed-duration therapy, especially if it is 
used earlier [during] MM therapy. So far in the clinical trials, it has been given [via] 
continuous dosing, but we have all had patients who have had to stop it for one 
reason or another, often for infection. In those patients, at least my experience is that 
they seldom progress after it stopped even for many months. That raises the possi-
bility that patients could receive fixed courses of this drug, especially earlier on in MM 
therapy and get the best of both worlds—the upside of its potent antimyeloma activity 
without the downside of infection risks that may come with long-term exposure. ■

R E F E R E N C E S 

1. FDA approves teclistamab-cqyv for relapsed or refractory multiple myeloma. FDA. October 25, 2022.  

Accessed January 11, 2023. bit.ly/3W28G9e

2. Tecvayli. Prescribing information. Janssen Biotech Inc; 2022. Accessed January 11, 2023. bit.ly/3jZBAt4

Alfred L.  
Garfall, MD
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R E F E R E N C E S 
1. FDA approves teclistamab-cqyv for relapsed or refractory multiple myeloma. FDA. October 25, 

2022. Accessed January 11, 2023. bit.ly/3W28G9e
2. Tecvayli. Prescribing information. Janssen Biotech Inc; 2022. Accessed January 1, 2023.  

bit.ly/3jZBAt4

FDA approval—October 25, 2022
Teclistamab-cqyv (Tecvayli) was granted accelerated approval by the FDA for 
adult patients with relapsed or refractory multiple myeloma (MM) who have  
received at least 4 prior lines of therapy including a proteasome inhibitor,  
immunomodulatory agent, and anti-CD38 monoclonal antibody.

Mechanism of action 
• Teclistamab is a bispecific T-cell– 

engaging antibody that binds to the 
CD3 receptor that is on the surface 
of T cells. It also binds to the B-cell 
maturation antigen that is expressed 
on the surface of MM cells. 

How supplied 
• A single-dose vial of 30 mg/3 mL or 

153 mg/1.7 mL given as  
an injection 

Dose 
• A 0.06 mg/kg dose on day 1, 

0.3 mg/kg on day 4, and 
1.5 mg/kg on day 7, followed by 
1.5 mg/kg once weekly until 
disease progression or unacceptable 
toxicity

Company: Janssen Biotech, Inc

PIVOTAL CLINICAL TRIAL
MajesTEC-1 (NCT03145181; NCT04557098) was a single-arm, multicohort, phase 1/2 study 
evaluating teclistamab’s efficacy in adult patients with relapsed or refractory MM. 

BOX WARNING

• Cytokine release syndrome (CRS): Life-threatening or fatal events have been reported with 
teclistamab. Treatment should be started with step-up dosing schedule to reduce risk of CRS. 
Withhold teclistamab until CRS resolves or permanently discontinue based on severity.

• Neurologic toxicity including immune effector cell–associated neurotoxicity syndrome 
(ICANS): Serious and life-threatening reactions, can occur. Monitor patients for signs or 
symptoms of neurologic toxicity, including ICANS, during treatment. Withhold teclistamab until 
neurologic toxicity resolves or permanently discontinue based on severity.

Teclistamab is only available through the restricted program: Tecvayli Risk Evaluation and Mitigation Strategy

WARNINGS AND PRECAUTIONS

• Hepatotoxicity
• Infections
• Neutropenia

• Hypersensitivity and other  
administration reactions

• Embryo-fetal toxicity

MAJESTEC-1 EFFICACY DATA

Outcome Teclistamab (n = 110)

ORR (95% CI) 61.8% (52.1%-70.9%)

     CR or better 28.2%

     VGPR 29.1%

     PR 4.5%

Estimated DOR (95% CI)

     At 6 months 90.6%

     At 9 months 66.5%

CR, complete response; DOR, duration of response; PR, partial response; VGPR, very good partial response;  
ORR, overall response rate. 

AEs IN MAJESTEC-1

AE Teclistamab (n = 165)

All grade Grade 3/4

Pyrexia 76% 3%

CRS 72% 0.6%

Musculoskeletal pain 44% 4.2%

AE, adverse event; CRS, cytokine release syndrome. 
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Indications and Usage
CALQUENCE is a Bruton tyrosine kinase (BTK) inhibitor indicated for the treatment of adult patients with mantle cell lymphoma (MCL) who have 
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.
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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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FDA Approvals in 2022 Highlight Expanding Personalization in Oncology 

A TOTAL OF 41 oncology drugs were approved by the FDA in 2022, with 
hematology leading all other tumor types with 9 approvals, including 2 chimeric 
antigen receptor T-cell therapies. In the growing trend across the treatment land-
scape, personalized medicine had another banner year, with targeted approvals 
seen in lung, breast, ovarian, hepatocellular carcinoma, and pan tumor indications. 

JANUARY

Tebentafusp-tebn (Kimmtrak)
Approval type: Regular
Indication: Adult patients who are HLA-A*02:01 positive with unresectable or 
metastatic uveal melanoma

 FOR MORE,  V ISIT   bit. ly/3uKkx1p

FEBRUARY

Ciltacabtagene autoleucel (Carvykti)
Approval type: Regular
Indication: Adult patients with relapsed or refractory multiple myeloma following  
4 or more prior lines of therapy, including a proteasome inhibitor, an immunomod-
ulatory agent, and an anti-CD38 monoclonal antibody

 FOR MORE,  V ISIT   bit. ly/3GW6VpR

MARCH

Nivolumab (Opdivo) plus platinum-based chemotherapy
Approval type: Regular
Indication: Adult patients with resectable non–small cell lung cancer in the 
neoadjuvant setting

 FOR MORE,  V ISIT   bit. ly/3XDcSxt

Olaparib (Lynparza)
Approval type: Regular
Indication: Adjuvant treatment of adult patients with germline BRCA-mutated, 
HER2-negative, high-risk early breast cancer who have previously received chemo-
therapy either before or after surgery

 FOR MORE,  V ISIT   bit. ly/3wciXoV

Nivolumab plus relatlimab-rmbw (Opdualag)
Approval type: Regular
Indication: Adult and pediatric patients who are aged 12 years or older and who 
have unresectable or metastatic melanoma

 FOR MORE,  V ISIT   bit. ly/3k810om

Pembrolizumab (Keytruda)
Approval type: Regular
Indication: Patients with advanced endometrial carcinoma that is microsatellite 
instability high (MSI-high) or mismatch repair deficient (dMMR), and who experi-
enced disease progression following previous systemic therapy in any setting and 
are not candidates for curative surgery or radiation

 FOR MORE,  V ISIT   bit. ly/3kaDdEE

“[This approval] gives these patients an option beyond chemo-
therapy….If you get a response, the chance that response lasts 
[at least] 3 years is approximately [66%]. These are durable 
responses; we may actually be talking about curative intent in 
patients with recurrent uterine cancer who are MSI-H or dMMR.”

—David M. O’Malley, MD
The Ohio State University Comprehensive Cancer Center

Lutetium Lu 177 vipivotide tetraxetan (Pluvicto)
Approval type: Regular
Indication: Adult patients with prostate-specific membrane antigen–positive 
metastatic castration-resistant prostate cancer who have previously received other 
anticancer therapies, such as androgen receptor pathway inhibition and taxane-
based chemotherapy

 FOR MORE,  V ISIT   bit. ly/3Zl jWjX

APRIL

Axicabtagene ciloleucel (Yescarta)
Approval type: Regular
Indication: Adult patients with large B-cell lymphoma that is refractory to first-line 
chemoimmunotherapy or relapses within 12 months of first-line chemoimmunotherapy

 FOR MORE,  V ISIT   bit. ly/3Qt4G04

“A [chimeric antigen receptor] T-cell therapy approval for 
these patients gives them the opportunity to go straight to an 
immunotherapy-based option. We are reharnessing the power 
of their immune system’s T cells to attack the lymphoma and 
helping spare these patients from that extra step of salvage 
chemotherapy when we know that they have a low chance of 
response. That is exciting for our patients, and it is practice changing.” 

—Lori A. Leslie, MD 
John Theurer Cancer Center

Alpelisib (Piqray)
Approval type: Accelerated
Indication: Adult and pediatric patients aged 2 years and older with severe  
manifestations of PIK3CA-related overgrowth spectrum and who require 
systemic therapy

 FOR MORE,  V ISIT   bit. ly/3k12f8V

MAY

Fam-trastuzumab deruxtecan-nxki (Enhertu)
Approval type: Regular
Indication: Adult patients with unresectable or metastatic HER2-positive breast 
cancer who have previously received an anti–HER2-based regimen either in the meta-
static setting or in the neoadjuvant or adjuvant setting, and who have developed 
disease recurrence during or within 6 months of therapy completion

 FOR MORE,  V ISIT   bit. ly/3k8qjHa.
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“It’s an exciting time to be treating breast cancer with these 
novel agents. These are not small, incremental improve-
ments and outcomes that we’re describing. We’re describing 
huge improvements in progression-free survival and, more 
importantly, overall survival. Life expectancy [for patients] with 
metastatic disease has completely evolved now from where we 
were even 5 years ago.”

—Heather McArthur, MD, MPH
Harold C. Simmons Comprehensive Cancer Center

Azacitidine (Vidaza)
Approval type: Regular
Indication: Pediatric patients with newly diagnosed juvenile myelo-
monocytic leukemia 

 FOR MORE,  V ISIT   bit. ly/3ZtVxsv

Ivosidenib (Tibsovo) plus azacitidine
Approval type: Regular
Indication: Patients with newly diagnosed IDH1-mutated acute myeloid leukemia 
who are 75 years or older, or who have comorbidities that preclude use of inten-
sive induction chemotherapy

 FOR MORE,  V ISIT   bit. ly/3QulOm9

Nivolumab plus fluoropyrimidine- and platinum-containing  
chemotherapy or plus ipilimumab (Yervoy)
Approval type: Regular
Indication: First-line treatment for adult patients with unresectable advanced  
or metastatic esophageal squamous cell carcinoma, irrespective of  
PD-L1 status

 FOR MORE,  V ISIT   bit. ly/3vQqObk

Tisagenlecleucel (Kymriah)
Approval type: Accelerated
Indication: Adult patients with relapsed or refractory follicular lymphoma 
following 2 or more lines of systemic therapy

 FOR MORE,  V ISIT   bit. ly/3W1UA7B

JUNE

Dabrafenib (Tafinlar) plus trametinib (Mekinist)
Approval type: Accelerated
Indication: Adult and pediatric patients aged 6 years and older with unresect-
able or metastatic solid tumors harboring a BRAF V600E mutation who have 
progressed following previous treatment and who have no satisfactory alternative 
treatment options

 FOR MORE,  V ISIT   bit. ly/3amAnYu

“This important tissue agnostic approval across solid tumors 
provides access to patients with rare malignancies.”

—Vivek Subbiah, MD
The University of Texas MD Anderson Cancer Center

Lisocabtagene maraleucel (Breyanzi)
Approval type: Regular
Indication: Second-line therapy for adult patients with large B-cell lymphoma 
(LBCL), including diffuse large B-cell lymphoma (DLBCL) not otherwise specified 
(including DLBCL arising from indolent lymphoma), high-grade B-cell lymphoma, 
primary mediastinal LBCL, and grade 3B follicular lymphoma

 FOR MORE,  V ISIT   bit. ly/3Xi454h

JULY

Crizotinib (Xalkori)
Approval type: Regular
Indication: Adult and pediatric patients aged 1 year and older with unresectable, 
recurrent, or refractory inflammatory ALK-positive myofibroblastic tumors

 FOR MORE,  V ISIT   bit. ly/3ASqAEw

AUGUST

Trastuzumab deruxtecan
Approval type: Regular
Indication: Patients with unresectable or metastatic HER2-low breast cancer

 FOR MORE,  V ISIT   bit. ly/3XE95zZ

“Trastuzumab deruxtecan is the first HER2-targeted therapy 
that has been active for [the] population of patients with 
HER2 low level–expressing breast cancers. Not only is 
it active, [but] it’s [also] much more active than what we 
normally treat these patients with. This is a drug that improves 
and prolongs survival for patients with an advanced-stage, 
incurable cancer.”

—Shanu Modi, MD
Memorial Sloan Kettering Cancer Center

Darolutamide (Nubeqa) plus docetaxel 
Approval type: Regular
Indication: Adult patients with metastatic hormone-sensitive  
prostate cancer (HSPC)

 FOR MORE,  V ISIT   bit. ly/3WYbl4W

“In my mind, consistent with the FDA approval, the triplet of 
androgen deprivation therapy, docetaxel, and darolutamide 
is the new standard of care for the first-line treatment for 
men with metastatic HSPC.”

—Jacob Berchuck, MD
Dana-Farber Cancer Institute

Capmatinib (Tabrecta)
Approval type: Regular
Indication: Adult patients with metastatic non–small cell lung cancer whose 
tumors have a mutation leading to MET exon 14 skipping

 FOR MORE,  V ISIT   bit. ly/3drERyi
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Trastuzumab deruxtecan
Approval type: Accelerated
Indication: Adult patients with unresectable or metastatic non–small cell 
lung cancer whose tumors have activating HER2 mutations, as detected by an 
FDA-approved test, and who have received previous systemic therapy

 FOR MORE,  V ISIT   bit. ly/3zL6o5a

“Historically, we have not been able to [effectively treat 
patients with] this alteration and we have a very good drug 
now, trastuzumab deruxtecan, which can elicit durable and 
meaningful responses. [This is a] big change, HER2 alter-
ations are now the tenth biomarker in lung adenocarcinoma 
allowing us to give another targeted therapy. The approval will 
underscore the importance of molecular testing; we cannot give this drug 
or other drugs [like it] unless we identify the alteration.”

—Benjamin P. Levy, MD
Johns Hopkins Sidney Kimmel Cancer Center at Sibley Memorial Hospital

Ibrutinib (Imbruvica)
Approval type: Regular
Indication: Pediatric patients aged 1 year or older with chronic graft-vs-host 
disease following failure of 1 or more lines of systemic therapy

 FOR MORE,  V ISIT   bit. ly/3XoRagy

Pemigatinib (Pemazyre) 
Approval type: Regular
Indication: Adult patients with relapsed or refractory myeloid/lymphoid 
neoplasms (MLNs) and FGFR1 rearrangements

 FOR MORE,  V ISIT   bit. ly/3QU94Uy

“I have received such positive feedback from my colleagues in 
the field who have used [pemigatinib]. It is a priority for all of 
us in hematology to think about these rare patients who can be 
identified based on analysis of chromosomes. 8p11 is the abnor-
mality we look for, and if we forget or overlook those findings, we 
are missing an extraordinarily effective therapy for these patients.”

—Srdan Verstovsek, MD, PhD
The University of Texas MD Anderson Cancer Center

SEPTEMBER

Durvalumab (Imfinzi) plus gemcitabine and cisplatin
Approval type: regular
Indication: Adult patients with locally advanced or metastatic biliary tract cancers

 FOR MORE,  V ISIT   bit. ly/3ioOTmF

“TOPAZ-1 [NCT03875235] is the first success of immuno-
therapy in biliary tract cancers. It opened the door of the 
study using immunotherapy agents in this field, which is 
quite an important message.” 

—Do-Youn Oh, MD, PhD
Seoul National University Hospital

Sodium thiosulfate (Pedmark)
Approval type: Regular
Indication: To reduce the risk of ototoxicity associated with cisplatin in  
pediatric patients aged 1 month and older with localized, nonmeta-
static solid tumors

 FOR MORE,  V ISIT   bit. ly/3Chdob9

Selpercatinib (Retevmo)
Approval type: Accelerated
Indication: Adult patients with locally advanced or metastatic solid tumors 
harboring a RET gene fusion who have progressed on or after previous systemic 
treatment or who have no satisfactory alternative treatment options

 FOR MORE,  V ISIT   bit. ly/3GYjGQJ

“[Selpercatinib] is the fifth biomarker [to be] granted a 
tumor-agnostic indication by the FDA. Now that we’re seeing 
a regulatory agency [approve] this strategy of treating 
patients based on a particular driver oncogene or genomic 
signature immunotherapy predictive signature regardless of 
[solid tumor] type, [others may follow suit].”

—Alexander Drilon, MD
Memorial Sloan Kettering Cancer Center

Selpercatinib (Retevmo)
Approval type: Regular
Indication: Adult patients with locally advanced or metastatic non–small cell lung 
cancer harboring a RET gene fusion

 FOR MORE,  V ISIT   bit. ly/3Zr26fj

Futibatinib (Lytgobi)
Approval type: Accelerated
Indication: Adult patients with previously treated unresectable, locally advanced 
or metastatic intrahepatic cholangiocarcinoma harboring FGFR2 gene fusions or 
other rearrangements

 FOR MORE,  V ISIT   bit. ly/3VCaKFH

“[Futibatinib] is the third FGFR inhibitor to be approved for 
patients with cholangiocarcinoma who harbor an FGFR2 
fusion or rearrangement. It’s different than the prior 2 
approvals—infigratinib [Truseltiq] and pemigatinib—[in that] it’s 
a covalently binding inhibitor and it’s irreversibly binding.”

—Lipika Goyal, MD
Stanford University

OCTOBER

Durvalumab (Imfinzi) plus tremelimumab (Imjudo)
Approval type: Regular 
Indication: Adult patients with unresectable hepatocellular carcinoma

 FOR MORE,  V ISIT   bit. ly/3gG8InX
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“[Tremelimumab plus durvalumab] is a great add-on of 
therapy that we’re delighted for. It is the easiest to manage 
from the patient’s perspective; tremelimumab is given once 
and durvalumab is given [intravenously] once per month. 
Patients can now [have] greater control of their schedule—not 
going back and forth for therapy or taking pills.”

—Ghassan K. Abou-Alfa, MD
Memorial Sloan Kettering Cancer Center

Teclistamab-cqyv (Tecvayli)
Approval type: Accelerated
Indication: Adult patients with relapsed or refractory multiple myeloma who have 
received at least 4 previous lines of therapy, including a proteasome inhibitor, an 
immunomodulatory agent, and an anti-CD38 monoclonal antibody

 FOR MORE,  V ISIT   bit. ly/3ZtaIlK

NOVEMBER

Cemiplimab-rwlc (Libtayo) plus platinum-based chemotherapy
Approval type: Regular 
Indication: Adult patients with advanced non–small cell lung cancer with 
no EGFR, ALK, or ROS1 aberrations

 FOR MORE,  V ISIT   bit. ly/3WYbMMC

Tremelimumab-actl (Imjudo) plus durvalumab  
and platinum-based chemotherapy 
Approval type: Regular 
Indication: Adult patients with metastatic non–small cell lung cancer without  
sensitizing EGFR mutations or ALK aberrations

 FOR MORE,  V ISIT   bit. ly/3OmQxRe

Mirvetuximab soravtansine-gynx (Elahere)
Approval type: Accelerated
Indication: Adult patients with folate receptor α–positive, platinum-resistant 
epithelial ovarian, fallopian tube, or primary peritoneal cancer, who have received 
1 to 3 prior systemic treatment regimens

 FOR MORE,  V ISIT   bit. ly/3ViCIFs

“[Mirvetuximab soravtansine-gynx] is very active, even in 
[patients who are] platinum resistant, [whereas previously], 
nonplatinum-based chemotherapy response rates were 10% 
or less. We’re seeing at least triple that, [with rates of] 32%.”

—Ursula A. Matulonis, MD
Dana-Farber Cancer Institute

Asparaginase erwinia chrysanthemi (recombinant)-rywn (Rylaze)
Approval type: Dosing schedule update
Indication: Added a Monday/Wednesday/Friday intramuscular dosing schedule

 FOR MORE,  V ISIT   bit. ly/3tOXd0R

DECEMBER

Olutasidenib (Rezlidhia)
Approval type: Regular
Indication: Patients with relapsed or refractory acute myeloid leukemia with a 
susceptible IDH1 mutation

 FOR MORE,  V ISIT   bit. ly/3GWjYaL

Atezolizumab (Tecentriq)
Approval type: Regular
Indication: Adult and pediatric patients aged 2 years and older with unresectable 
or metastatic alveolar soft part sarcoma

 FOR MORE,  V ISIT   bit. ly/3WhxhHj

Adagrasib (Krazati)
Approval type: Accelerated
Indication: Adult patients with KRAS G12C–mutated locally advanced or meta-
static non–small cell lung cancer, as determined by an FDA-approved test, who 
have received at least 1 prior systemic therapy

 FOR MORE,  V ISIT   bit. ly/3W63WiG

“Adagrasib fulfills a couple of unmet needs. It offers 
patients a secondary option [as] sotorasib [Lumakras] was 
not well tolerated by [all patients]. [Adagrasib] is going to be 
looked at in combinations and other therapies, specifically in 
conjunction with pembrolizumab [Keytruda], and we’ll see if we 
can move it to the frontline space as well.”

—Alexander I. Spira, MD, PhD, FACP
Virginia Cancer Specialists

Capecitabine tablets (Xeloda)
Approval type: Label update
Indication: New indications and dosing regimens

 FOR MORE,  V ISIT   bit. ly/3W63TDw

Nadofaragene firadenovec-vncg (Adstiladrin)
Approval type: Regular
Indication: High-risk Bacillus Calmette-Guérin–unresponsive non–muscle invasive 
bladder cancer with carcinoma in situ with or without papillary tumors

 FOR MORE,  V ISIT   bit. ly/3CFTBTX

Mosunetuzumab-axgb (Lunsumio)
Approval type: Accelerated
Indication: Relapsed or refractory follicular lymphoma after 2 or more lines of 
systemic therapy

 FOR MORE,  V ISIT   bit. ly/3ioPBAl
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A BALANCE OF DATA

SUPERIOR OS  vs sunitinib1-4*
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Cabozantinib (CABOMETYX) + nivolumab (OPDIVO) is a 1L combination with a 
Category 1, preferred designation across all IMDC risk groups in clear-cell aRCC7

National Comprehensive Cancer Network® (NCCN®)

NCCN Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate. NCCN makes  
no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or  
use in any way. 

1L aRCC treatment that
OFFERS A BALANCE OF DATA:

superior OS,* safety & tolerability, patient-reported quality of life1-6†‡

* vs sunitinib in patients with previously untreated aRCC. Primary analysis OS results: 40% reduction in risk of death with CABOMETYX + OPDIVO vs 
sunitinib (HR=0.60; 98.89% CI: 0.40-0.89; P=0.001); median OS was not reached in either arm.1,4

LEARN MORE  
ON NEXT PAGE

Please see additional Important Safety Information and Brief Summary of the Prescribing Information  
for CABOMETYX on adjacent pages.

† The primary endpoint was PFS, and secondary endpoints included OS, ORR, and safety.4
‡ Quality of life was evaluated as an exploratory endpoint using the FKSI-19 scale, and the clinical significance is unknown.4,6

INDICATIONS
CABOMETYX® (cabozantinib), in combination with nivolumab, is indicated for the first-line treatment of patients with advanced  
renal cell carcinoma (RCC).
CABOMETYX is indicated for the treatment of patients with advanced RCC.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hemorrhage: Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade 3 to 5 hemorrhagic events was 5% in CABOMETYX patients in RCC, HCC, 
and DTC studies. Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior to surgery as recommended. Do not administer CABOMETYX to patients who have a 
recent history of hemorrhage, including hemoptysis, hematemesis, or melena. 
Perforations and Fistulas: Fistulas, including fatal cases, occurred in 1% of CABOMETYX patients. Gastrointestinal (GI) perforations, including fatal cases, occurred in 1% of 
CABOMETYX patients. Monitor patients for signs and symptoms of fistulas and perforations, including abscess and sepsis. Discontinue CABOMETYX in patients who 
experience a Grade 4 fistula or a GI perforation. 
Thrombotic Events: CABOMETYX increased the risk of thrombotic events. Venous thromboembolism occurred in 7% (including 4% pulmonary embolism) and arterial 
thromboembolism in 2% of CABOMETYX patients. Fatal thrombotic events occurred in CABOMETYX patients. Discontinue CABOMETYX in patients who develop an acute 
myocardial infarction or serious arterial or venous thromboembolic events that require medical intervention.

1L=first-line; aRCC=advanced renal cell carcinoma; CI=confidence interval; FKSI-19=Functional Assessment of Cancer Therapy-Kidney Symptom Index 19; HR=hazard ratio; IMDC=International Metastatic RCC Database Consortium; 
ORR=overall response rate; OS=overall survival; PFS=progression-free survival.
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EARLY AND SUSTAINED SEPARATION OF OS CURVES

98.89% CI: 0.40-0.89
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sunitinib (n=328)

Patients at risk

40% reduction in risk 
of death (HR=0.60)

MEDIAN

Median OS not reached in either treatment arm1

+

Learn more at CABOMETYXhcp.com

DISCOVER THE BALANCE OF DATA AT CABOMETYXhcp.com

* PFS and ORR were assessed by BICR.1

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: CABOMETYX can cause hypertension, 
including hypertensive crisis. Hypertension was reported in 37% (16% Grade 3 
and <1% Grade 4) of CABOMETYX patients. Do not initiate CABOMETYX in 
patients with uncontrolled hypertension. Monitor blood pressure regularly 
during CABOMETYX treatment. Withhold CABOMETYX for hypertension that 
is not adequately controlled with medical management; when controlled, 
resume at a reduced dose. Permanently discontinue CABOMETYX for severe 
hypertension that cannot be controlled with anti-hypertensive therapy or for 
hypertensive crisis. 
Diarrhea: Diarrhea occurred in 62% of CABOMETYX patients. Grade 3 diarrhea 
occurred in 10% of CABOMETYX patients. Monitor and manage patients using 
antidiarrheals as indicated. Withhold CABOMETYX until improvement to ≤
Grade 1, resume at a reduced dose. 
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 45% of 
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX patients. 
Withhold CABOMETYX until improvement to Grade 1 and resume at a reduced 
dose for intolerable Grade 2 PPE or Grade 3 PPE. 
Hepatotoxicity: CABOMETYX in combination with nivolumab can cause 
hepatic toxicity with higher frequencies of Grades 3 and 4 ALT and AST 
elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically throughout 
treatment. Consider more frequent monitoring of liver enzymes than when the 
drugs are administered as single agents. For elevated liver enzymes, interrupt 
CABOMETYX and nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 
increased ALT or AST were seen in 11% of patients. ALT or AST >3 times ULN 
(Grade ≥2) was reported in 83 patients, of whom 23 (28%) received systemic 
corticosteroids; ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 
patients with Grade ≥2 increased ALT or AST who were rechallenged with 
either CABOMETYX (n=9) or nivolumab (n=11) as a single agent or with both 
(n=24), recurrence of Grade ≥2 increased ALT or AST was observed in 2 
patients receiving CABOMETYX, 2 patients receiving nivolumab, and 7 patients 
receiving both CABOMETYX and nivolumab. Withhold and resume at a 
reduced dose based on severity.
Adrenal Insuffi  ciency: CABOMETYX in combination with nivolumab can cause 
primary or secondary adrenal insuffi  ciency. For Grade 2 or higher adrenal 
insuffi  ciency, initiate symptomatic treatment, including hormone replacement 
as clinically indicated. Withhold CABOMETYX and/or nivolumab and resume 
CABOMETYX at a reduced dose depending on severity.

Adrenal insuffi  ciency occurred in 4.7% (15/320) of patients with RCC who 
received CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 
(1.9%) adverse reactions. Adrenal insuffi  ciency led to permanent discontinuation 
of CABOMETYX and nivolumab in 0.9% and withholding of CABOMETYX and 
nivolumab in 2.8% of patients with RCC.
Approximately 80% (12/15) of patients with adrenal insuffi  ciency received 
hormone replacement therapy, including systemic corticosteroids. Adrenal 
insuffi  ciency resolved in 27% (n=4) of the 15 patients. Of the 9 patients in 
whom CABOMETYX with nivolumab was withheld for adrenal insuffi  ciency, 6 
reinstated treatment after symptom improvement; of these, all (n=6) received 
hormone replacement therapy and 2 had recurrence of adrenal insuffi  ciency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients. Monitor 
urine protein regularly during CABOMETYX treatment. For Grade 2 or 3 
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria, 
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients 
who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of CABOMETYX 
patients. ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, 
tooth or periodontal infection, toothache, gingival ulceration or erosion, 
persistent jaw pain, or slow healing of the mouth or jaw after dental surgery. 
Perform an oral examination prior to CABOMETYX initiation and periodically 
during treatment. Advise patients regarding good oral hygiene practices. 
Withhold CABOMETYX for at least 3 weeks prior to scheduled dental surgery 
or invasive dental procedures, if possible. Withhold CABOMETYX for 
development of ONJ until complete resolution, resume at a reduced dose. 
Impaired Wound Healing: Wound complications occurred with CABOMETYX. 
Withhold CABOMETYX for at least 3 weeks prior to elective surgery. Do not 
administer CABOMETYX for at least 2 weeks after major surgery and until 
adequate wound healing. The safety of resumption of CABOMETYX after 
resolution of wound healing complications has not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a 
syndrome of subcortical vasogenic edema diagnosed by characteristic fi ndings 
on MRI, can occur with CABOMETYX. Evaluate for RPLS in patients presenting 
with seizures, headache, visual disturbances, confusion, or altered mental 
function. Discontinue CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism, has been 
observed with CABOMETYX. Based on the safety population, thyroid 
dysfunction occurred in 19% of patients treated with CABOMETYX, including 
Grade 3 in 0.4% of patients.

Superior outcomes: results in the ITT population1,3,4

(median follow-up time of 18.1 months; range: 10.6-30.6 months)

CheckMate-9ER study design

A randomized (1:1), open-label, Phase 3 trial vs sunitinib in 651 patients with previously untreated aRCC with a clear-cell component. The trial 
evaluated CABOMETYX 40 mg (starting dose) PO once daily in combination with OPDIVO 240 mg fl at dose IV every 2 weeks vs sunitinib 
50 mg (starting dose) PO once daily for 4 weeks, followed by 2 weeks off , per cycle. The primary endpoint was PFS, and secondary 
endpoints included OS, ORR, and safety.1,3,4,8

© 2021 Exelixis, Inc.        CA-1749-2               09/21                OPDIVO® and the related logo is a registered trademark of Bristol-Myers Squibb Company.

Patients should be assessed for signs of thyroid dysfunction prior to the 
initiation of CABOMETYX and monitored for signs and symptoms of thyroid 
dysfunction during CABOMETYX treatment. Thyroid function testing and 
management of dysfunction should be performed as clinically indicated.
Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on the safety 
population, hypocalcemia occurred in 13% of patients treated with CABOMETYX, 
including Grade 3 in 2% and Grade 4 in 1% of patients. Laboratory abnormality 
data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with 
CABOMETYX, including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during 
treatment. Withhold and resume at reduced dose upon recovery or permanently 
discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise pregnant 
women and females of reproductive potential of the potential risk to a fetus. 
Verify the pregnancy status of females of reproductive potential prior to 
initiating CABOMETYX and advise them to use eff ective contraception during 
treatment and for 4 months after the last dose.

ADVERSE REACTIONS
The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE, decreased appetite, 
hypertension, nausea, vomiting, weight decreased, constipation. 
CABOMETYX in combination with nivolumab: diarrhea, fatigue, hepatotoxicity, 
PPE, stomatitis, rash, hypertension, hypothyroidism, musculoskeletal pain, 
decreased appetite, nausea, dysgeusia, abdominal pain, cough, and upper 
respiratory tract infection.

DRUG INTERACTIONS
Strong CYP3A4 Inhibitors: If coadministration with strong CYP3A4 inhibitors 
cannot be avoided, reduce the CABOMETYX dosage. Avoid grapefruit or 
grapefruit juice.
Strong CYP3A4 Inducers: If coadministration with strong CYP3A4 inducers 
cannot be avoided, increase the CABOMETYX dosage. Avoid St. John’s wort.

USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during CABOMETYX treat ment 
and for 4 months after the fi nal dose.

Hepatic Impairment: In patients with moderate hepatic impairment, reduce 
the CABOMETYX dosage. Avoid CABOMETYX in patients with severe hepatic 
impairment.

For additional safety information, please see Brief 
Summary of the Prescribing Information for CABOMETYX 
on adjacent pages.

References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis, Inc, 2021. 
2. Data on fi le. Topline 9ER. Exelixis, Inc. 3. Motzer RJ, Choueiri TK, Powles T, et al. Nivolumab 
plus cabozantinib versus sunitinib for advanced renal cell carcinoma: outcomes by 
sarcomatoid histology and updated trial results with extended follow-up of CheckMate 9ER. 
Poster presented at: Genitourinary Cancers Symposium; February 11-13, 2021. 4. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus cabozantinib 
versus sunitinib for advanced renal-cell carcinoma. N Engl J Med. 2021;384(9):829-841. 
5. Choueiri TK, Powles T, Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib in 
fi rst-line treatment for advanced renal cell carcinoma: fi rst results from the randomized 
phase 3 CheckMate 9ER trial. Presented at the European Society for Medical Oncology  
(ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation 6960. 6. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus cabozantinib 
versus sunitinib for advanced renal-cell carcinoma [supplementary appendix]. N Engl J Med.
2021;384(9):829-841. 7. Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for Kidney Cancer V1.2022. © National 
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed July 27, 2021. 
To view the most recent and complete version of the guideline, go online to NCCN.org. 
8. Apolo AB, Powles T, Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib for 
advanced renal cell carcinoma: outcomes by baseline disease characteristics in the phase 3 
CheckMate 9ER trial. Poster presented at the American Society of Clinical Oncology (ASCO) 
Annual Meeting; June 4-8, 2021.

BICR=blinded independent central review; CR=complete response; ITT=intent to treat; IV=intravenous; 
PO=orally; PR=partial response.

You are encouraged to report negative side eff ects of 
prescription drugs to the FDA. Visit www.FDA.gov/medwatch 
or call 1-800-FDA-1088.
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40% reduction in risk 
of death (HR=0.60)
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DISCOVER THE BALANCE OF DATA AT CABOMETYXhcp.com

* PFS and ORR were assessed by BICR.1

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: CABOMETYX can cause hypertension, 
including hypertensive crisis. Hypertension was reported in 37% (16% Grade 3 
and <1% Grade 4) of CABOMETYX patients. Do not initiate CABOMETYX in 
patients with uncontrolled hypertension. Monitor blood pressure regularly 
during CABOMETYX treatment. Withhold CABOMETYX for hypertension that 
is not adequately controlled with medical management; when controlled, 
resume at a reduced dose. Permanently discontinue CABOMETYX for severe 
hypertension that cannot be controlled with anti-hypertensive therapy or for 
hypertensive crisis. 
Diarrhea: Diarrhea occurred in 62% of CABOMETYX patients. Grade 3 diarrhea 
occurred in 10% of CABOMETYX patients. Monitor and manage patients using 
antidiarrheals as indicated. Withhold CABOMETYX until improvement to ≤
Grade 1, resume at a reduced dose. 
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 45% of 
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX patients. 
Withhold CABOMETYX until improvement to Grade 1 and resume at a reduced 
dose for intolerable Grade 2 PPE or Grade 3 PPE. 
Hepatotoxicity: CABOMETYX in combination with nivolumab can cause 
hepatic toxicity with higher frequencies of Grades 3 and 4 ALT and AST 
elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically throughout 
treatment. Consider more frequent monitoring of liver enzymes than when the 
drugs are administered as single agents. For elevated liver enzymes, interrupt 
CABOMETYX and nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 
increased ALT or AST were seen in 11% of patients. ALT or AST >3 times ULN 
(Grade ≥2) was reported in 83 patients, of whom 23 (28%) received systemic 
corticosteroids; ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 
patients with Grade ≥2 increased ALT or AST who were rechallenged with 
either CABOMETYX (n=9) or nivolumab (n=11) as a single agent or with both 
(n=24), recurrence of Grade ≥2 increased ALT or AST was observed in 2 
patients receiving CABOMETYX, 2 patients receiving nivolumab, and 7 patients 
receiving both CABOMETYX and nivolumab. Withhold and resume at a 
reduced dose based on severity.
Adrenal Insuffi  ciency: CABOMETYX in combination with nivolumab can cause 
primary or secondary adrenal insuffi  ciency. For Grade 2 or higher adrenal 
insuffi  ciency, initiate symptomatic treatment, including hormone replacement 
as clinically indicated. Withhold CABOMETYX and/or nivolumab and resume 
CABOMETYX at a reduced dose depending on severity.

Adrenal insuffi  ciency occurred in 4.7% (15/320) of patients with RCC who 
received CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 
(1.9%) adverse reactions. Adrenal insuffi  ciency led to permanent discontinuation 
of CABOMETYX and nivolumab in 0.9% and withholding of CABOMETYX and 
nivolumab in 2.8% of patients with RCC.
Approximately 80% (12/15) of patients with adrenal insuffi  ciency received 
hormone replacement therapy, including systemic corticosteroids. Adrenal 
insuffi  ciency resolved in 27% (n=4) of the 15 patients. Of the 9 patients in 
whom CABOMETYX with nivolumab was withheld for adrenal insuffi  ciency, 6 
reinstated treatment after symptom improvement; of these, all (n=6) received 
hormone replacement therapy and 2 had recurrence of adrenal insuffi  ciency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients. Monitor 
urine protein regularly during CABOMETYX treatment. For Grade 2 or 3 
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria, 
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients 
who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of CABOMETYX 
patients. ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, 
tooth or periodontal infection, toothache, gingival ulceration or erosion, 
persistent jaw pain, or slow healing of the mouth or jaw after dental surgery. 
Perform an oral examination prior to CABOMETYX initiation and periodically 
during treatment. Advise patients regarding good oral hygiene practices. 
Withhold CABOMETYX for at least 3 weeks prior to scheduled dental surgery 
or invasive dental procedures, if possible. Withhold CABOMETYX for 
development of ONJ until complete resolution, resume at a reduced dose. 
Impaired Wound Healing: Wound complications occurred with CABOMETYX. 
Withhold CABOMETYX for at least 3 weeks prior to elective surgery. Do not 
administer CABOMETYX for at least 2 weeks after major surgery and until 
adequate wound healing. The safety of resumption of CABOMETYX after 
resolution of wound healing complications has not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a 
syndrome of subcortical vasogenic edema diagnosed by characteristic fi ndings 
on MRI, can occur with CABOMETYX. Evaluate for RPLS in patients presenting 
with seizures, headache, visual disturbances, confusion, or altered mental 
function. Discontinue CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism, has been 
observed with CABOMETYX. Based on the safety population, thyroid 
dysfunction occurred in 19% of patients treated with CABOMETYX, including 
Grade 3 in 0.4% of patients.

Superior outcomes: results in the ITT population1,3,4

(median follow-up time of 18.1 months; range: 10.6-30.6 months)

CheckMate-9ER study design

A randomized (1:1), open-label, Phase 3 trial vs sunitinib in 651 patients with previously untreated aRCC with a clear-cell component. The trial 
evaluated CABOMETYX 40 mg (starting dose) PO once daily in combination with OPDIVO 240 mg fl at dose IV every 2 weeks vs sunitinib 
50 mg (starting dose) PO once daily for 4 weeks, followed by 2 weeks off , per cycle. The primary endpoint was PFS, and secondary 
endpoints included OS, ORR, and safety.1,3,4,8
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Patients should be assessed for signs of thyroid dysfunction prior to the 
initiation of CABOMETYX and monitored for signs and symptoms of thyroid 
dysfunction during CABOMETYX treatment. Thyroid function testing and 
management of dysfunction should be performed as clinically indicated.
Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on the safety 
population, hypocalcemia occurred in 13% of patients treated with CABOMETYX, 
including Grade 3 in 2% and Grade 4 in 1% of patients. Laboratory abnormality 
data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with 
CABOMETYX, including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during 
treatment. Withhold and resume at reduced dose upon recovery or permanently 
discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise pregnant 
women and females of reproductive potential of the potential risk to a fetus. 
Verify the pregnancy status of females of reproductive potential prior to 
initiating CABOMETYX and advise them to use eff ective contraception during 
treatment and for 4 months after the last dose.

ADVERSE REACTIONS
The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE, decreased appetite, 
hypertension, nausea, vomiting, weight decreased, constipation. 
CABOMETYX in combination with nivolumab: diarrhea, fatigue, hepatotoxicity, 
PPE, stomatitis, rash, hypertension, hypothyroidism, musculoskeletal pain, 
decreased appetite, nausea, dysgeusia, abdominal pain, cough, and upper 
respiratory tract infection.

DRUG INTERACTIONS
Strong CYP3A4 Inhibitors: If coadministration with strong CYP3A4 inhibitors 
cannot be avoided, reduce the CABOMETYX dosage. Avoid grapefruit or 
grapefruit juice.
Strong CYP3A4 Inducers: If coadministration with strong CYP3A4 inducers 
cannot be avoided, increase the CABOMETYX dosage. Avoid St. John’s wort.

USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during CABOMETYX treat ment 
and for 4 months after the fi nal dose.

Hepatic Impairment: In patients with moderate hepatic impairment, reduce 
the CABOMETYX dosage. Avoid CABOMETYX in patients with severe hepatic 
impairment.

For additional safety information, please see Brief 
Summary of the Prescribing Information for CABOMETYX 
on adjacent pages.

References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis, Inc, 2021. 
2. Data on fi le. Topline 9ER. Exelixis, Inc. 3. Motzer RJ, Choueiri TK, Powles T, et al. Nivolumab 
plus cabozantinib versus sunitinib for advanced renal cell carcinoma: outcomes by 
sarcomatoid histology and updated trial results with extended follow-up of CheckMate 9ER. 
Poster presented at: Genitourinary Cancers Symposium; February 11-13, 2021. 4. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus cabozantinib 
versus sunitinib for advanced renal-cell carcinoma. N Engl J Med. 2021;384(9):829-841. 
5. Choueiri TK, Powles T, Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib in 
fi rst-line treatment for advanced renal cell carcinoma: fi rst results from the randomized 
phase 3 CheckMate 9ER trial. Presented at the European Society for Medical Oncology  
(ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation 6960. 6. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus cabozantinib 
versus sunitinib for advanced renal-cell carcinoma [supplementary appendix]. N Engl J Med.
2021;384(9):829-841. 7. Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for Kidney Cancer V1.2022. © National 
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed July 27, 2021. 
To view the most recent and complete version of the guideline, go online to NCCN.org. 
8. Apolo AB, Powles T, Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib for 
advanced renal cell carcinoma: outcomes by baseline disease characteristics in the phase 3 
CheckMate 9ER trial. Poster presented at the American Society of Clinical Oncology (ASCO) 
Annual Meeting; June 4-8, 2021.

BICR=blinded independent central review; CR=complete response; ITT=intent to treat; IV=intravenous; 
PO=orally; PR=partial response.

You are encouraged to report negative side eff ects of 
prescription drugs to the FDA. Visit www.FDA.gov/medwatch 
or call 1-800-FDA-1088.
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CABOMETYX® (cabozantinib) TABLETS 
BRIEF SUMMARY OF PRESCRIBING INFORMATION. 
PLEASE SEE THE CABOMETYX PACKAGE INSERT FOR FULL PRESCRIBING 
INFORMATION. 
INITIAL U.S. APPROVAL: 2012

1  INDICATIONS AND USAGE 

1.1  Renal Cell Carcinoma 
CABOMETYX is indicated for the treatment of patients with advanced renal cell 
carcinoma (RCC). 
CABOMETYX, in combination with nivolumab, is indicated for the first-line treatment of 
patients with advanced RCC. 

1.2  Hepatocellular Carcinoma 
CABOMETYX is indicated for the treatment of patients with hepatocellular carcinoma 
(HCC) who have been previously treated with sorafenib. 

1.3  Differentiated Thyroid Cancer 
CABOMETYX is indicated for the treatment of adult and pediatric patients 12 years of 
age and older with locally advanced or metastatic differentiated thyroid cancer (DTC) 
that has progressed following prior VEGFR-targeted therapy and who are radioactive 
iodine-refractory or ineligible. 

4  CONTRAINDICATIONS 
None. 
5  WARNINGS AND PRECAUTIONS 

5.1  Hemorrhage 
Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade 
3 to 5 hemorrhagic events was 5% in CABOMETYX patients in the RCC, HCC, and 
DTC studies. 
Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior to surgery as 
recommended. Do not administer CABOMETYX to patients who have a recent history 
of hemorrhage, including hemoptysis, hematemesis, or melena. 

5.2  Perforations and Fistulas 
Fistulas, including fatal cases, occurred in 1% of CABOMETYX-treated patients. 
Gastrointestinal (GI) perforations, including fatal cases, occurred in 1% of 
CABOMETYX-treated patients. 
Monitor patients for signs and symptoms of fistulas and perforations, including abscess 
and sepsis. Discontinue CABOMETYX in patients who experience a Grade 4 fistula or 
a GI perforation. 

5.3  Thrombotic Events 
CABOMETYX increased the risk of thrombotic events. Venous thromboembolism 
occurred in 7% (including 4% pulmonary embolism) and arterial thromboembolism 
occurred in 2% of CABOMETYX-treated patients. Fatal thrombotic events occurred 
in CABOMETYX-treated patients.
Discontinue CABOMETYX in patients who develop an acute myocardial infarction or 
serious arterial or venous thromboembolic events that require medical intervention. 

5.4  Hypertension and Hypertensive Crisis 
CABOMETYX can cause hypertension, including hypertensive crisis. Hypertension was 
reported in 37% (16% Grade 3 and <1% Grade 4) of CABOMETYX-treated patients. 
Do not initiate CABOMETYX in patients with uncontrolled hypertension. Monitor 
blood pressure regularly during CABOMETYX treatment. Withhold CABOMETYX 
for hypertension that is not adequately controlled with medical management; when 
controlled, resume CABOMETYX at a reduced dose. Permanently discontinue 
CABOMETYX for severe hypertension that cannot be controlled with anti-hypertensive 
therapy or for hypertensive crisis. 

5.5  Diarrhea 
Diarrhea occurred in 62% of patients treated with CABOMETYX. Grade 3 diarrhea 
occurred in 10% of patients treated with CABOMETYX. 
Monitor and manage patients using antidiarrheals as indicated. Withhold CABOMETYX 
until improvement to ≤ Grade 1, resume CABOMETYX at a reduced dose.

5.6  Palmar-Plantar Erythrodysesthesia 
Palmar-plantar erythrodysesthesia (PPE) occurred in 45% of patients treated with 
CABOMETYX. Grade 3 PPE occurred in 13% of patients treated with CABOMETYX. 
Withhold CABOMETYX until improvement to Grade 1 and resume CABOMETYX at a 
reduced dose for intolerable Grade 2 PPE or Grade 3 PPE. 

5.7  Hepatotoxicity 
CABOMETYX in combination with nivolumab can cause hepatic toxicity with higher 
frequencies of Grades 3 and 4 ALT and AST elevations compared to CABOMETYX 
alone. Monitor liver enzymes before initiation of and periodically throughout treatment. 
Consider more frequent monitoring of liver enzymes as compared to when the drugs 
are administered as single agents. For elevated liver enzymes, interrupt CABOMETYX 
and nivolumab and consider administering corticosteroids. 
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 increased 
ALT or AST were seen in 11% of patients. ALT or AST > 3 times ULN (Grade ≥2) 
was reported in 83 patients, of whom 23 (28%) received systemic corticosteroids; 
ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 patients with Grade 
≥2 increased ALT or AST who were rechallenged with either CABOMETYX (n=9) 
or nivolumab (n=11) as a single agent or with both (n=24), recurrence of Grade ≥2 
increased ALT or AST was observed in 2 patients receiving CABOMETYX, 2 patients 
receiving nivolumab, and 7 patients receiving both CABOMETYX and nivolumab. 
Withhold and resume at a reduced dose based on severity. 

5.8  Adrenal Insufficiency 
CABOMETYX in combination with nivolumab can cause primary or secondary adrenal 
insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic treatment, 
including hormone replacement as clinically indicated. Withhold CABOMETYX and/or 
nivolumab and resume CABOMETYX at a reduced dose depending on severity. 
Adrenal insufficiency occurred in 4.7% (15/320) of patients with RCC who received 
CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 (1.9%) adverse 
reactions. Adrenal insufficiency led to permanent discontinuation of CABOMETYX 
and nivolumab in 0.9% and withholding of CABOMETYX and nivolumab in 2.8% of 
patients with RCC. 
Approximately 80% (12/15) of patients with adrenal insufficiency received hormone 
replacement therapy, including systemic corticosteroids. Adrenal insufficiency 
resolved in 27% (n=4) of the 15 patients. Of the 9 patients in whom CABOMETYX 
with nivolumab was withheld for adrenal insufficiency, 6 reinstated treatment after 
symptom improvement; of these, all (n=6) received hormone replacement therapy 
and 2 had recurrence of adrenal insufficiency. 

5.9  Proteinuria 
Proteinuria was observed in 8% of patients receiving CABOMETYX. 
Monitor urine protein regularly during CABOMETYX treatment. For Grade 2 or 3 
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria, 
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients who 
develop nephrotic syndrome. 

5.10  Osteonecrosis of the Jaw 
Osteonecrosis of the jaw (ONJ) occurred in <1% of patients treated with CABOMETYX. 
ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, tooth or 
periodontal infection, toothache, gingival ulceration or erosion, persistent jaw pain  
or slow healing of the mouth or jaw after dental surgery. Perform an oral examination 
prior to initiation of CABOMETYX and periodically during CABOMETYX. Advise 
patients regarding good oral hygiene practices. Withhold CABOMETYX for at least 
3 weeks prior to scheduled dental surgery or invasive dental procedures, if possible. 
Withhold CABOMETYX for development of ONJ until complete resolution, resume at 
a reduced dose. 

5.11 Impaired Wound Healing 
Wound complications occurred with CABOMETYX. Withhold CABOMETYX for at 
least 3 weeks prior to elective surgery. Do not administer CABOMETYX for at least 2 
weeks after major surgery and until adequate wound healing. The safety of resumption 
of CABOMETYX after resolution of wound healing complications has not been 
established. 

5.12  Reversible Posterior Leukoencephalopathy Syndrome 
Reversible Posterior Leukoencephalopathy Syndrome (RPLS), a syndrome of 
subcortical vasogenic edema diagnosed by characteristic finding on MRI, can occur 
with CABOMETYX. Perform an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion or altered mental function. 
Discontinue CABOMETYX in patients who develop RPLS. 

5.13  Thyroid Dysfunction 
Thyroid dysfunction, primarily hypothyroidism, has been observed with CABOMETYX. 
Based on the safety population, thyroid dysfunction occurred in 19% of patients 
treated with CABOMETYX, including Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior to the initiation of 
CABOMETYX and monitored for signs and symptoms of thyroid dysfunction during 
CABOMETYX treatment. Thyroid function testing and management of dysfunction 
should be performed as clinically indicated. 

5.14  Hypocalcemia 
CABOMETYX can cause hypocalcemia. Based on the safety population, hypocalcemia 
occurred in 13% of patients treated with CABOMETYX, including Grade 3 in 2% and 
Grade 4 in 1% of patients. Laboratory abnormality data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with CABOMETYX, 
including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during treatment. 
Withhold and resume at reduced dose upon recovery or permanently discontinue 
CABOMETYX depending on severity. 

5.15  Embryo-Fetal Toxicity 
Based on data from animal studies and its mechanism of action, CABOMETYX can 
cause fetal harm when administered to a pregnant woman. Cabozantinib administration 
to pregnant animals during organogenesis resulted in embryolethality at exposures 
below those occurring clinically at the recommended dose, and in increased incidences 
of skeletal variations in rats and visceral variations and malformations in rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with CABOMETYX and for 4 
months after the last dose. 

6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed elsewhere in the 
labeling: Hemorrhage, Perforations and Fistulas, Thrombotic Events, Hypertension 
and Hypertensive Crisis, Diarrhea, Palmar-plantar Erythrodysesthesia, Hepatotoxicity, 
Adrenal Insufficiency, Proteinuria, Osteonecrosis of the Jaw, Impaired Wound Healing, 
Reversible Posterior Leukoencephalopathy Syndrome, Thyroid Dysfunction and 
Hypocalcemia. 

6.1  Clinical Trial Experience 
The data described in the WARNINGS AND PRECAUTIONS section and below reflect 
exposure to CABOMETYX as a single agent in 409 patients with RCC enrolled in 
randomized, active-controlled trials (CABOSUN, METEOR), 467 patients with HCC 
enrolled in a randomized, placebo-controlled trial (CELESTIAL), in 125 patients 
with DTC enrolled in a randomized, placebo-controlled trial (COSMIC-311), and in 
combination with nivolumab 240 mg/m2 every 2 weeks in 320 patients with RCC 
enrolled in a randomized, active-controlled trial (CHECKMATE-9ER). 
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. 

Renal Cell Carcinoma 
METEOR 
The safety of CABOMETYX was evaluated in METEOR, a randomized, open-label 
trial in which 331 patients with advanced renal cell carcinoma received CABOMETYX 
60 mg once daily and 322 patients received everolimus 10 mg once daily until 
disease progression or unacceptable toxicity. Patients on both arms who had disease 
progression could continue treatment at the discretion of the investigator. The median 
duration of treatment was 7.6 months (range 0.3 – 20.5) for patients receiving 
CABOMETYX and 4.4 months (range 0.21 – 18.9) for patients receiving everolimus. 
Adverse reactions which occurred in ≥ 25% of CABOMETYX-treated patients, in 
order of decreasing frequency, were: diarrhea, fatigue, nausea, decreased appetite, 
palmar-plantar erythrodysesthesia (PPE), hypertension, vomiting, weight decreased, 
and constipation. Grade 3-4 adverse reactions and laboratory abnormalities which 
occurred in ≥ 5% of patients were hypertension, diarrhea, fatigue, PPE, hyponatremia, 
hypophosphatemia, hypomagnesemia, lymphopenia, anemia, hypokalemia, and 
increased GGT. 
The dose was reduced in 60% of patients receiving CABOMETYX and in 24% 
of patients receiving everolimus. Twenty percent (20%) of patients received 
CABOMETYX 20 mg once daily as their lowest dose. The most frequent adverse 
reactions leading to dose reduction in patients treated with CABOMETYX were: 
diarrhea, PPE, fatigue, and hypertension. Adverse reactions leading to dose 
interruption occurred in 70% patients receiving CABOMETYX and in 59% patients 
receiving everolimus. Adverse reactions led to study treatment discontinuation in 10% 
of patients receiving CABOMETYX and in 10% of patients receiving everolimus. The 
most frequent adverse reactions leading to permanent discontinuation in patients 
treated with CABOMETYX were decreased appetite (2%) and fatigue (1%).

Table 1. Adverse Reactions Occurring in ≥ 10% Patients Who Received 
CABOMETYX in METEOR

Adverse Reaction

CABOMETYX 
(n=331) 1

Everolimus  
(n=322)

All  
Grades2

Grade  
3-4

All  
Grades2

Grade  
3-4

Percentage (%) of Patients
Gastrointestinal
Diarrhea 74 11 28 2
Nausea 50 4 28 <1
Vomiting 32 2 14 <1
Stomatitis 22 2 24 2
Constipation 25 <1 19 <1
Abdominal pain3 23 4 13 2
Dyspepsia 12 <1 5 0

General
Fatigue 56 9 47 7
Mucosal inflammation 19 <1 23 3
Asthenia 19 4 16 2

Metabolism and Nutrition
Decreased appetite 46 3 34 <1

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 42 8 6 <1
Rash4 23 <1 43 <1
Dry skin 11 0 10 0

Vascular
Hypertension5 39 16 8 3

Investigations
Weight decreased 31 2 12 0

Nervous System
Dysgeusia 24 0 9 0
Headache 11 <1 12 <1
Dizziness 11 0 7 0

Endocrine
Hypothyroidism 21 0 <1 <1

Respiratory, Thoracic, and 
Mediastinal
Dysphonia 20 <1 4 0
Dyspnea 19 3 29 4
Cough 18 <1 33 <1

Blood and Lymphatic
Anemia 17 5 38 16

Musculoskeletal and Connective 
Tissue
Pain in extremity 14 1 8 <1
Muscle spasms 13 0 5 0
Arthralgia 11 <1 14 1

Renal and Urinary
Proteinuria 12 2 9 <1

1   One subject randomized to everolimus received cabozantinib.
2  National Cancer Institute (NCI) Common Terminology Criteria for Adverse Events (CTCAE) 

Version 4.0
3  Includes the following terms: abdominal pain, abdominal pain upper, and abdominal pain lower
4  Includes the following terms: rash, rash erythematous, rash follicular, rash macular, rash 

papular, rash pustular, rash vesicular, genital rash, intermittent leg rash, rash on scrotum and 
penis, rash maculo-papular, rash pruritic, contact dermatitis, dermatitis acneiform

5  Includes the following terms hypertension, blood pressure increased, hypertensive crisis, blood 
pressure fluctuation

Other clinically important adverse reactions (all grades) that were reported in  
<10% of patients treated with CABOMETYX included: wound complications (2%), 
convulsion (<1%), pancreatitis (<1%), osteonecrosis of the jaw (<1%), and hepatitis 
cholestatic (<1%).

Table 2. Laboratory Abnormalities Occurring in ≥ 25% Patients Who Received 
CABOMETYX in METEOR

Laboratory Abnormality CABOMETYX (n=331) Everolimus  
(n=322)

All Grades Grade 3-4 All Grades Grade 3-4
Percentage (%) of Patients

Chemistry
Increased AST 74 3 40 <1
Increased ALT 68 3 32 <1
Increased creatinine 58 <1 71 0
Increased triglycerides 53 4 73 13
Hypophosphatemia 48 8 36 5
Hyperglycemia 37 2 59 8
Hypoalbuminemia 36 2 28 <1
Increased ALP 35 2 29 1
Hypomagnesemia 31 7 4 <1
Hyponatremia 30 8 26 6
Increased GGT 27 5 43 9

Hematology
Leukopenia 35 <1 31 <1
Neutropenia 31 2 17 <1
Anemia1 31 4 71 17
Lymphopenia 25 7 39 12
Thrombocytopenia 25 <1 27 <1

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; 
GGT, gamma glutamyl transferase. 
NCI CTCAE, Version 4.0
1   Based on laboratory abnormalities

CABOSUN 
The safety of CABOMETYX was evaluated in CABOSUN, a randomized, open-label 
trial in patients with advanced renal cell carcinoma, in which 78 patients received 
CABOMETYX 60 mg once daily and 72 patients received sunitinib 50 mg once 
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daily (4 weeks on treatment followed by 2 weeks off), until disease progression or 
unacceptable toxicity. The median duration of treatment was 6.5 months (range 
0.2 – 28.7) for patients receiving CABOMETYX and 3.1 months (range 0.2 – 25.5)  
for patients receiving sunitinib.
Within 30 days of treatment, there were 4 deaths in patients treated with 
CABOMETYX and 6 deaths in patients treated with sunitinib. Of the 4 patients  
treated with CABOMETYX, 2 patients died due to gastrointestinal perforation,  
1 patient had acute renal failure, and 1 patient died due to clinical deterioration.  
All Grade 3-4 adverse reactions were collected in the entire safety population. 
The most frequent Grade 3-4 adverse reactions (≥5%) in patients treated with 
CABOMETYX were hypertension, diarrhea, hyponatremia, hypophosphatemia,  
PPE, fatigue, increased ALT, decreased appetite, stomatitis, pain, hypotension,  
and syncope. 
The median average daily dose was 50.3 mg for CABOMETYX and 44.7 mg for 
sunitinib (excluding scheduled sunitinib non-dosing days). The dose was reduced in 
46% of patients receiving CABOMETYX and in 35% of patients receiving sunitinib. 
The dose was held in 73% of patients receiving CABOMETYX and in 71% of 
patients receiving sunitinib. Based on patient disposition, 21% of patients receiving 
CABOMETYX and 22% of patients receiving sunitinib discontinued due to an 
adverse reaction. 

Table 3. Grade 3-4 Adverse Reactions Occurring in ≥ 1% Patients Who 
Received CABOMETYX in CABOSUN

Adverse Reaction
CABOMETYX

(n = 78)
Sunitinib
(n = 72)

Grade 3-41 Grade 3-41

Percentage (%) of Patients
Patients with any Grade 3-4  
Adverse Reaction 68 65

Gastrointestinal
Diarrhea 10 11
Stomatitis 5 6
Nausea 3 4
Vomiting 1 3
Constipation 1 0

General
Fatigue 6 17
Pain 5 0

Metabolism and Nutrition
Hyponatremia2 9 8
Hypophosphatemia2 9 7
Decreased appetite 5 1
Dehydration 4 1
Hypocalcemia2 3 0
Hypomagnesemia2 3 0
Hyperkalemia2 1 3

Skin and Subcutaneous Tissue 
Palmar-plantar erythrodysesthesia 8 4
Skin ulcer 3 0

Vascular
Hypertension3 28 21
Hypotension 5 1
Angiopathy 1 1

Investigations
Increased ALT2 5 0
Weight decreased 4 0
Increased AST2 3 3
Increased blood creatinine2 3 3
Lymphopenia2 1 6
Thrombocytopenia2 1 11

Nervous System
Syncope 5 0

Respiratory, Thoracic, and Mediastinal
Dyspnea 1 6
Dysphonia 1 0

Blood and Lymphatic
Anemia 1 3

Psychiatric
Depression 4 0
Confusional state 1 1

Infections
Lung infection 4 0

Musculoskeletal and Connective Tissue
Back pain 4 0
Bone pain 3 1
Pain in extremity 3 0
Arthralgia 1 0

Renal and Urinary
Renal failure acute 4 1
Proteinuria 3 1

ALT, alanine aminotransferase; AST, aspartate aminotransferase
1  NCI CTCAE Version 4.0
2  Laboratory abnormalities are reported as adverse reactions and not based on shifts in 

laboratory values
3 Includes the following term: hypertension

CHECKMATE-9ER 
The safety of CABOMETYX with nivolumab was evaluated in CHECKMATE-9ER, a 
randomized, open-label study in patients with previously untreated advanced RCC. 
Patients received CABOMETYX 40 mg orally once daily with nivolumab 240 mg 
over 30 minutes every 2 weeks (n=320) or sunitinib 50 mg daily, administered orally 
for 4 weeks on treatment followed by 2 weeks off (n=320). CABOMETYX could 
be interrupted or reduced to 20 mg daily or 20 mg every other day. The median 
duration of treatment was 14 months (range: 0.2 to 27 months) in CABOMETYX and 
nivolumab-treated patients. In this trial, 82% of patients in the CABOMETYX and 
nivolumab arm were exposed to treatment for >6 months and 60% of patients were 
exposed to treatment for >1 year. 

Serious adverse reactions occurred in 48% of patients receiving CABOMETYX and 
nivolumab. 
The most frequent (≥2%) serious adverse reactions were diarrhea, pneumonia, 
pneumonitis, pulmonary embolism, urinary tract infection, and hyponatremia. Fatal 
intestinal perforations occurred in 3 (0.9%) patients. 
Adverse reactions leading to discontinuation of either CABOMETYX or nivolumab 
occurred in 20% of patients: 8% CABOMETYX only, 7% nivolumab only, and 6% both 
drugs due to the same adverse reaction at the same time. Adverse reactions leading 
to dose interruption or reduction of either CABOMETYX or nivolumab occurred in 83% 
of patients: 46% CABOMETYX only, 3% nivolumab only, and 21% both drugs due to 
the same adverse reaction at the same time, and 6% both drugs sequentially. 
The most common adverse reactions reported in ≥20% of patients treated with 
CABOMETYX and nivolumab were diarrhea, fatigue, hepatotoxicity, PPE, stomatitis, 
rash, hypertension, hypothyroidism, musculoskeletal pain, decreased appetite, 
nausea, dysgeusia, abdominal pain, cough, and upper respiratory tract infection.

Table 4. Adverse Reactions in ≥15% of Patients receiving CABOMETYX and 
Nivolumab-CHECKMATE-9ER

Adverse Reaction

CABOMETYX and 
Nivolumab (n=320)

Sunitinib (n=320)

Grades 
1-4

Grades 
3-4

Grades 
1-4

Grades 
3-4

Percentage (%) of Patients
Gastrointestinal 
Diarrhea 64 7 47 4.4
Nausea 27 0.6 31 0.3
Abdominal Paina 22 1.9 15 0.3
Vomiting 17 1.9 21 0.3
Dyspepsiab 15 0 22 0.3

General 
Fatiguec 51 8 50 8

Hepatobiliary
Hepatotoxicityd 44 11 26 5

Skin and Subcutaneous Tissue 
Palmar-plantar erythrodysesthesia 40 8 41 8
Stomatitise 37 3.4 46 4.4
Rashf 36 3.1 14 0
Pruritis 19 0.3 4.4 0

Vascular 
Hypertensiong 36 13 39 14

Endocrine 
Hypothyroidismh 34 0.3 30 0.3

Musculoskeletal and Connective Tissue 
Musculoskeletal paini 33 3.8 29 3.1
Arthralgia 18 0.3 9 0.3

Metabolism and Nutrition 
Decreased appetite 28 1.9 20 1.3

Nervous System Disorders
Dysgeusia 24 0 22 0
Headache 16 0 12 0.6

Respiratory, Thoracic, and Mediastinal 
Coughj 20 0.3 17 0
Dysphonia 17 0.3 3.4 0

Infections and Infestations
Upper respiratory tract infectionk 20 0.3 8 0.3

Toxicity was graded per NCI CTCAE v4. 
a  Includes abdominal discomfort, abdominal pain lower, abdominal pain upper. 
b Includes gastroesophageal reflux disease. 
c Includes asthenia. 
d  Includes hepatotoxicity, ALT increased, AST increased, blood alkaline phosphatase 

increased, gamma-glutamyl transferase increased, autoimmune hepatitis, blood 
bilirubin increased, drug induced liver injury, hepatic enzyme increased, hepatitis, 
hyperbilirubinemia, liver function test increased, liver function test abnormal, transaminases 
increased, hepatic failure.

e  Includes mucosal inflammation, aphthous ulcer, mouth ulceration. 
f  Includes dermatitis, dermatitis acneiform, dermatitis bullous, exfoliative rash, rash 

erythematous, rash follicular, rash macular, rash maculo-papular, rash papular, rash pruritic. 
g  Includes blood pressure increased, blood pressure systolic increased. 
h Includes primary hypothyroidism. 
i  Includes back pain, bone pain, musculoskeletal chest pain, musculoskeletal discomfort, 

myalgia, neck pain, pain in extremity, spinal pain. 
j Includes productive cough. 
k Includes nasopharyngitis, pharyngitis, rhinitis

Table 5. Laboratory Values Worsening from Baselinea Occurring in >20% of 
Patients receiving CABOMETYX and Nivolumab-CHECKMATE-9ER

Laboratory Abnormality
CABOMETYX and 

Nivolumab
Sunitinib

Grades 1-4 Grades 3-4 Grades 1-4 Grades 1-4
Percentage (%) of Patients

Chemistry
Increased ALT 79 9.8 39 3.5
Increased AST 77 7.9 57 2.6
Hypophosphatemia 69 28 48 10
Hypocalcemia 54 1.9 24 0.6
Hypomagnesemia 47 1.3 25 0.3
Hyperglycemia 44 3.5 44 1.7
Hyponatremia 43 11 36 12
Increased lipase 41 14 38 13
Increased amylase 41 10 28 6
Increased alkaline 
phosphatase 41 2.8 37 1.6

Increased creatinine 39 1.3 42 0.6
Hyperkalemia 35 4.7 27 1
Hypoglycemia 26 0.8 14 0.4

Laboratory Abnormality
CABOMETYX and 

Nivolumab
Sunitinib

Grades 1-4 Grades 3-4 Grades 1-4 Grades 1-4
Percentage (%) of Patients

Hematology
Lymphopenia 42 6.6 45 10
Thrombocytopenia 41 0.3 70 9.7
Anemia 37 2.5 61 4.8
Leukopenia 37 0.3 66 5.1
Neutropenia 35 3.2 67 12

a  Each test incidence is based on the number of patients who had both baseline and at least one 
on-study laboratory measurement available: CABOMETYX and nivolumab group (range: 170 to 
317 patients) and sunitinib group (range: 173 to 311 patients).

Hepatocellular Carcinoma 
The safety of CABOMETYX was evaluated in CELESTIAL, a randomized, double-
blind, placebo-controlled trial in which 704 patients with advanced hepatocellular 
carcinoma were randomized to receive CABOMETYX 60 mg orally once daily 
(n=467) or placebo (n=237) until disease progression or unacceptable toxicity. The 
median duration of treatment was 3.8 months (range 0.1 – 37.3) for patients receiving 
CABOMETYX and 2.0 months (range 0.0 – 27.2) for patients receiving placebo. The 
population exposed to CABOMETYX was 81% male, 56% White, and had a median 
age of 64 years. 
Adverse reactions occurring in ≥ 25% of CABOMETYX- treated patients, in order 
of decreasing frequency were: diarrhea, decreased appetite, PPE, fatigue, nausea, 
hypertension, and vomiting. Grade 3-4 adverse reactions which occurred in ≥ 5% of 
patients were PPE, hypertension, fatigue, diarrhea, asthenia, and decreased appetite. 
There were 6 adverse reactions leading to death in patients receiving CABOMETYX 
(hepatic failure, hepatorenal syndrome, esophagobronchial fistula, portal vein 
thrombosis, pulmonary embolism, upper gastrointestinal hemorrhage). 
The median average daily dose was 35.8 mg for CABOMETYX. The dose was reduced 
in 62% of patients receiving CABOMETYX; 33% of patients required a reduction to 
20 mg daily. The most frequent adverse reactions or laboratory abnormalities leading 
to dose reduction of CABOMETYX were: PPE, diarrhea, fatigue, hypertension, and 
increased AST. Adverse reactions leading to dose interruption occurred in 84% patients 
receiving CABOMETYX. Adverse reactions leading to permanent discontinuation 
of CABOMETYX occurred in 16% of patients. The most frequent adverse reactions 
leading to permanent discontinuation of CABOMETYX were PPE (2%), fatigue (2%), 
decreased appetite (1%), diarrhea (1%), and nausea (1%).

Table 6. Adverse Reactions Occurring in ≥5% of CABOMETYX-Treated Patients 
in CELESTIAL1 

Adverse Reaction
CABOMETYX  

(n = 467)
Placebo 
(n = 237) 

All Grades2 Grade 3-4 All Grades2 Grade 3-4
Percentage (%) of Patients

Gastrointestinal 
Diarrhea 54 10 19 2
Nausea 31 2 18 2
Vomiting 26 <1 12 3
Stomatitis 13 2 2 0
Dyspepsia 10 0 3 0

General 
Fatigue 45 10 30 4
Asthenia 22 7 8 2
Mucosal inflammation 14 2 2 <1

Metabolism and Nutrition 
Decreased appetite 48 6 18 <1

Skin and Subcutaneous Tissue 
Palmar-plantar 
erythrodysesthesia 46 17 5 0
Rash3 21 2 9 <1

Vascular 
Hypertension4 30 16 6 2

Investigations
Weight decreased 17 1 6 0

Nervous System 
Dysgeusia 12 0 2 0

Endocrine 
Hypothyroidism 8 <1 <1 0

Respiratory, Thoracic, and 
Mediastinal 
Dysphonia 19 1 2 0
Dyspnea 12 3 10 <1

Musculoskeletal and 
Connective Tissue 
Pain in extremity 9 <1 4 1
Muscle spasms 8 <1 2 0

1   Includes terms with a between-arm difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)
2 NCI CTCAE Version 4.0
3  Includes the following terms: rash, rash erythematous, rash generalized, rash macular, rash 

maculo-papular, rash papular, rash pruritic, rash pustular, rash vesicular, dermatitis, dermatitis 
acneiform, dermatitis contact, dermatitis diaper, dermatitis exfoliative, dermatitis infected

4  Includes the following terms: hypertension, blood pressure diastolic increased, blood pressure 
increased

Table 7. Laboratory Abnormalities Occurring in ≥5% of CABOMETYX-Treated 
Patients in CELESTIAL1 

Laboratory Abnormality
CABOMETYX 

N=467
Placebo 
N=237

All Grades Grade 3-4 All Grades Grade 3-4
Percentage of Patients

Chemistry
Increased LDH 84 9 29 2
Increased ALT 73 12 37 6
Increased AST 73 24 46 19
Hypoalbuminemia 51 1 32 1
Increased ALP 43 8 38 6
Hypophosphatemia 25 9 8 4
Hypokalemia 23 6 6 1
Hypomagnesemia 22 3 3 0
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Laboratory Abnormality
CABOMETYX 

N=467
Placebo 
N=237

All Grades Grade 3-4 All Grades Grade 3-4
Percentage of Patients

Increased amylase 16 2 9 2
Hypocalcemia 8 2 0 0

Hematology
Decreased platelets 54 10 16 1
Neutropenia 43 7 8 1
Increased hemoglobin 8 0 1 0

1   Includes laboratory abnormalities with a between-arm difference of ≥ 5% (all grades) or ≥ 2% 
(Grade 3-4)

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; LDH, 
blood lactate dehydrogenase 

Differentiated Thyroid Cancer
The safety of CABOMETYX was evaluated in COSMIC-311, a randomized, double-
blind, placebo-controlled trial in which 187 patients with advanced differentiated thyroid 
cancer were randomized to receive CABOMETYX 60 mg orally once daily (n=125) or 
placebo (n=62) with supportive care until disease progression or unacceptable toxicity. 
At the time of the primary efficacy analysis, the median duration of treatment was 4.4 
months (range 0.0 – 15.7) for patients receiving CABOMETYX and 2.3 months (range 
0.3 – 11.6) for patients receiving placebo. The median age was 66 years (range 32 to 
85 years), 55% were female, 70% were White, 18% were Asian, 2% were Black, 2% 
were American Indian or Alaska Native, and 63% received prior lenvatinib.
Adverse reactions occurring in ≥ 25% of CABOMETYX-treated patients, in order of 
decreasing frequency were: diarrhea, PPE, fatigue, hypertension, and stomatitis. 
Grade 3-4 adverse reactions which occurred in ≥ 5% of patients were PPE, 
hypertension, fatigue, diarrhea, and stomatitis. Serious adverse reactions occurred 
in 34% of patients who received CABOMETYX. Serious adverse reactions in ≥2% 
included diarrhea, pleural effusion, pulmonary embolism and dyspnea. Fatal adverse 
reactions occurred in 1.6% of patients in the CABOMETYX arm, including arterial 
hemorrhage (0.8%) and pulmonary embolism (0.8%). 
The median average daily dose was 42.0 mg for CABOMETYX. The dose was 
reduced in 56% of patients receiving CABOMETYX; 22% of patients required a 
second dose reduction. The most frequent adverse reactions (≥5%) leading to dose 
reduction of CABOMETYX were PPE, diarrhea, fatigue, proteinuria, and decreased 
appetite. Dose interruptions occurred in 72% patients receiving CABOMETYX. 
Adverse reactions requiring dosage interruption in ≥5% of patients were PPE, 
diarrhea, dyspnea, hypertension, decreased appetite and proteinuria. Adverse 
reactions leading to permanent discontinuation of CABOMETYX occurred in 5%  
of patients.

Table 8. Adverse Reactions Occurring in ≥5% of CABOMETYX-Treated Patients 
in COSMIC-3111

Adverse Reaction
CABOMETYX  

(N=125)
Placebo 
(N=62) 

All Grades2 Grade 3-4 All Grades2 Grade 3-4
Percentage (%) of Patients

Gastrointestinal 
Diarrhea 51 7 3 0
Nausea 24 3 2 0
Vomiting 14 1 8 0
Stomatitis3 26 5 3 0
Dry mouth 10 1 2 0

General 
Fatigue4 42 10 23 0

Metabolism and Nutrition 
Decreased appetite 23 3 16 0

Skin and Subcutaneous Tissue 
Palmar-plantar erythrodysesthesia 46 10 0 0

Vascular 
Hypertension5 30 10 5 3

Investigations
Weight decreased 18 1 5 0

Nervous System 
Dysgeusia 10 0 0 0
Headache 10 2 2 0

Respiratory, Thoracic, and 
Mediastinal 
Dysphonia 10 0 2 0
Pulmonary embolism 5 2 0 0

Renal and Urinary
Proteinuria 15 1 3 0

1   Includes terms that are more frequent in the CABOMETYX arm and have a between-arm 
difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)

2 NCI CTCAE Version 5.0
3  Includes the following terms: mucosal inflammation, stomatitis
4  Includes the following terms: fatigue, asthenia
5  Includes the following terms: hypertension, blood pressure increased, hypertensive crisis

Table 9. Laboratory Abnormalities Occurring in ≥10% of CABOMETYX-Treated 
Patients in COSMIC-3111

Laboratory Abnormality
CABOMETYX 

N=125
Placebo 

N=62
All Grades Grade 3 or 4 All Grades Grade 3 or 4

Percentage (%) of Patients
Chemistry
LDH increased2 90 10 32 3
AST increased 77 1 18 0
ALT increased 66 2 11 0
Hypocalcemia 36 9 10 2
ALP increased 34 0 15 0
GGT increased 26 2 21 2
Hypomagnesemia 25 2 5 0
Hypoalbuminemia 19 1 7 0
Hypokalemia 18 1 3 0
Hyponatremia 15 0 10 2
Hyperbilirubinemia 12 0 5 0

Laboratory Abnormality
CABOMETYX 

N=125
Placebo 

N=62
All Grades Grade 3 or 4 All Grades Grade 3 or 4

Percentage (%) of Patients
Hematology
Leukocytes decreased 38 2 7 2
Neutrophils decreased 31 2 5 2
Platelets decreased 26 0 5 0

1   Includes laboratory abnormalities that are more frequent in the CABOMETYX arm and have a 
between-arm difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)

2   Sponsor-defined grades for LDH were as follows: Grade 1 (> ULN to ≤ 2 × ULN), Grade 2 (> 2 × 
ULN to ≤ 3 × ULN), Grade 3 (> 3 × ULN).

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, 
gamma glutamyl transferase; LDH, blood lactate dehydrogenase

7  DRUG INTERACTIONS 
7.1  Effects of Other Drugs on CABOMETYX 
Strong CYP3A4 Inhibitors 
Coadministration of a cabozantinib capsule formulation with a strong CYP3A4 inhibitor 
increased the exposure of cabozantinib, which may increase the risk of exposure-
related adverse reactions. Avoid coadministration of CABOMETYX with strong 
CYP3A4 inhibitors. Reduce the dosage of CABOMETYX if coadministration with 
strong CYP3A4 inhibitors cannot be avoided. Avoid grapefruit or grapefruit juice which 
may also increase exposure of cabozantinib. 
Strong CYP3A Inducers 
Coadministration of a cabozantinib capsule formulation with a strong CYP3A4 
inducer decreased the exposure of cabozantinib, which may reduce efficacy. Avoid 
coadministration of CABOMETYX with strong CYP3A4 inducers. Increase the dosage 
of CABOMETYX if coadministration with strong CYP3A4 inducers cannot be avoided. 
Avoid St. John’s wort which may also decrease exposure of cabozantinib.

8  USE IN SPECIFIC POPULATIONS 
8.1  Pregnancy 
Risk Summary 
Based on findings from animal studies and its mechanism of action, CABOMETYX 
can cause fetal harm when administered to a pregnant woman. There are no available 
data in pregnant women to inform the drug-associated risk. In animal developmental 
and reproductive toxicology studies administration of cabozantinib to pregnant rats and 
rabbits during organogenesis resulted in embryofetal lethality and structural anomalies 
at exposures that were below those occurring clinically at the recommended dose (see 
Data). 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. 
Data 
Animal Data 
In an embryo-fetal development study in pregnant rats, daily oral administration of 
cabozantinib throughout organogenesis caused increased embryo-fetal lethality 
compared to controls at a dose of 0.03 mg/kg (approximately 0.12-fold of human 
area under the curve [AUC] at the recommended dose). Findings included delayed 
ossification and skeletal variations at a dose of 0.01 mg/kg/day (approximately 
0.04-fold of human AUC at the recommended dose). 
In pregnant rabbits, daily oral administration of cabozantinib throughout organogenesis 
resulted in findings of visceral malformations and variations including reduced spleen 
size and missing lung lobe at 3 mg/kg (approximately 1.1-fold of the human AUC at 
the recommended dose). 
In a pre- and postnatal study in rats, cabozantinib was administered orally from 
gestation day 10 through postnatal day 20. Cabozantinib did not produce adverse 
maternal toxicity or affect pregnancy, parturition or lactation of female rats, and did 
not affect the survival, growth or postnatal development of the offspring at doses up to 
0.3 mg/kg/day (0.05-fold of the maximum recommended clinical dose). 

8.2  Lactation 
Risk Summary 
There is no information regarding the presence of cabozantinib or its metabolites in 
human milk, or their effects on the breastfed child or milk production. Because of the 
potential for serious adverse reactions in breastfed children, advise women not to 
breastfeed during treatment with CABOMETYX and for 4 months after the final dose. 
8.3 Females and Males of Reproductive Potential 
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating 
CABOMETYX. 
Contraception 
CABOMETYX can cause fetal harm when administered to a pregnant woman. 
Females 
Advise females of reproductive potential to use effective contraception during treatment 
with CABOMETYX and for 4 months after the final dose. 
Infertility 
Females and Males 
Based on findings in animals, CABOMETYX may impair fertility in females and males 
of reproductive potential. 

8.4  Pediatric Use 
The safety and effectiveness of CABOMETYX for the treatment of differentiated thyroid 
cancer (DTC) have been established in pediatric patients aged 12 years and older.
Use of CABOMETYX in pediatric patients aged 12 years and older with DTC is 
supported by evidence from adequate and well-controlled studies of CABOMETYX 
in adults with additional population pharmacokinetic data demonstrating that 
cabozantinib exposure is within the same range between adults and pediatric patients 
aged 12 years and older at the recommended dosages.
The safety and effectiveness of CABOMETYX in pediatric patients less than 12 years 
of age have not been established. 
Juvenile Animal Toxicity Data 
Juvenile rats were administered cabozantinib at doses of 1 or 2 mg/kg/day from 
Postnatal Day 12 (comparable to less than 2 years in humans) through Postnatal 
Day 35 or 70. Mortalities occurred at doses ≥1 mg/kg/day (approximately 0.16 
times the clinical dose of 60 mg/day based on body surface area). Hypoactivity was 
observed at both doses tested on Postnatal Day 22. Targets were generally similar 
to those seen in adult animals, occurred at both doses, and included the kidney 
(nephropathy, glomerulonephritis), reproductive organs, gastrointestinal tract (cystic 
dilatation and hyperplasia in Brunner’s gland and inflammation of duodenum; and 
epithelial hyperplasia of colon and cecum), bone marrow (hypocellularity and lymphoid 
depletion), and liver. Tooth abnormalities and whitening as well as effects on bones 
including reduced bone mineral content and density, physeal hypertrophy, and 
decreased cortical bone also occurred at all dose levels. Recovery was not assessed 
at a dose of 2 mg/kg (approximately 0.32 times the clinical dose of 60 mg based on 

body surface area) due to high levels of mortality. At the low dose level, effects on 
bone parameters were partially resolved but effects on the kidney and epididymis/
testis persisted after treatment ceased. 

8.5  Geriatric Use 
In CABOSUN and METEOR, 41% of 409 patients treated with CABOMETYX were 
age 65 years and older, and 8% were 75 years and older. In CELESTIAL, 49% of 467 
patients treated with CABOMETYX were age 65 years and older, and 15% were 75 
years and older. In COSMIC-311, 50% of 125 patients treated with CABOMETYX were 
age 65 years and older, and 12% were 75 years and older.
No overall differences in safety or effectiveness were observed between these patients 
and younger patients. 
Of the 320 patients randomized to CABOMETYX administered with nivolumab in 
CHECKMATE-9ER, 41% were 65 years or older and 9% were 75 years or older. No 
overall difference in safety was reported between elderly patients and younger patients. 

8.6  Hepatic Impairment 
Increased exposure to cabozantinib has been observed in patients with moderate 
(Child-Pugh B) hepatic impairment. Reduce the CABOMETYX dose in patients with 
moderate hepatic impairment. Avoid CABOMETYX in patients with severe hepatic 
impairment (Child-Pugh C), since it has not been studied in this population. 

8.7 Renal Impairment 
No dosage adjustment is recommended in patients with mild or moderate renal 
impairment. There is no experience with CABOMETYX in patients with severe renal 
impairment. 

10  OVERDOSAGE 
One case of overdosage was reported following administration of another formulation 
of cabozantinib; a patient inadvertently took twice the intended dose for 9 days. The 
patient suffered Grade 3 memory impairment, Grade 3 mental status changes, Grade 
3 cognitive disturbance, Grade 2 weight loss, and Grade 1 increase in BUN. The 
extent of recovery was not documented. 

17  PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling (Patient Information). 
Hemorrhage: Instruct patients to contact their healthcare provider to seek immediate 
medical attention for signs or symptoms of unusual severe bleeding or hemorrhage. 
Perforations and fistulas: Advise patients that gastrointestinal disorders such as 
diarrhea, nausea, vomiting, and constipation may develop during CABOMETYX 
treatment and to seek immediate medical attention if they experience persistent or 
severe abdominal pain because cases of gastrointestinal perforation and fistula have 
been reported in patients taking CABOMETYX. 
Thrombotic events: Venous and arterial thrombotic events have been reported. 
Advise patients to report signs or symptoms of an arterial thrombosis. Venous 
thromboembolic events including pulmonary embolus have been reported. Advise 
patients to contact their health care provider if new onset of dyspnea, chest pain, or 
localized limb edema occurs.
Hypertension and hypertensive crisis: Inform patients of the signs and symptoms of 
hypertension. Advise patients to undergo routine blood pressure monitoring and to 
contact their health care provider if blood pressure is elevated or if they experience 
signs or symptoms of hypertension. 
Diarrhea: Advise patients to notify their healthcare provider at the first signs of poorly 
formed or loose stool or an increased frequency of bowel movements.
Palmar-plantar erythrodysesthesia: Advise patients to contact their healthcare provider 
for progressive or intolerable rash. 
Hepatotoxicity: Advise patients to contact their healthcare provider immediately for 
jaundice, severe nausea or vomiting, or easy bruising or bleeding. 
Adrenal insufficiency: Advise patients receiving with nivolumab to contact their 
healthcare provider immediately for signs or symptoms of adrenal insufficiency. 
Proteinuria: Advise patients to contact their healthcare provider for signs or symptoms 
of proteinuria. 
Osteonecrosis of the jaw: Advise patients regarding good oral hygiene practices. 
Advise patients to immediately contact their healthcare provider for signs or symptoms 
associated with osteonecrosis of the jaw. 
Impaired wound healing: Advise patients that CABOMETYX may impair wound 
healing. Advise patients to inform their healthcare provider of any planned surgical 
procedure. 
Reversible posterior leukoencephalopathy syndrome: Advise patients to immediately 
contact their health care provider for new onset or worsening neurological function. 
Thyroid dysfunction: Advise patients that CABOMETYX can cause thyroid dysfunction 
and that their thyroid function should be monitored regularly during treatment. Advise 
patients to immediately contact their healthcare provider for signs or symptoms of 
thyroid dysfunction. 
Hypocalcemia: Advise patients that CABOMETYX can cause low calcium levels and 
that their serum calcium levels should be monitored regularly during treatment. Advise 
patients to immediately contact their healthcare provider for signs or symptoms of 
hypocalcemia. 
Embryo-fetal toxicity:
•  Advise females of reproductive potential of the potential risk to a fetus. Advise 

females to inform their healthcare provider of a known or suspected pregnancy. 
•  Advise females of reproductive potential to use effective contraception during 

treatment with CABOMETYX and for 4 months after the final dose. 
Lactation: Advise women not to breastfeed during treatment with CABOMETYX and 
for 4 months following the last dose. 
Drug interactions: Advise patients to inform their healthcare provider of all prescription 
or nonprescription medications, vitamins or herbal products. Inform patients to avoid 
grapefruit, grapefruit juice, and St. John’s wort. 
Important administration information 
Instruct patients to take CABOMETYX at least 1 hour before or at least 2 hours 
after eating. 

This brief summary is based on the CABOMETYX Prescribing Information 
Revision 10/2021 
Distributed by Exelixis, Inc. Alameda, CA 94502 

CABOMETYX is a registered trademark of Exelixis, Inc. © 2021 Exelixis, Inc.

Printed in USA   10/2021   CA-1121-4
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To watch the entire OncLive Peer Exchange® discussion,  
scan the QR code or visit, bit.ly/3YVm9Cg

 Participating in the panel are, from left, Ignacio I. Wistuba, MD; Joshua K. Sabari, MD; Heather A. Wakelee, MD; Jonathan 
Spicer, MD, PhD, BSc (Hon), FRCS; and Billy W. Loo Jr, MD, PhD.

Multifaceted Approach Remains a Linchpin  
for Stage IIIB NSCLC Therapy
by SANDRA TOOGOOD

ALTHOUGH EMERGING STRATEGIES are 
expanding options for treating patients with 
early-stage non–small cell lung cancer (NSCLC), 
stage IIIB disease continues to pose challenges. 
A multimodality approach may help overcome 
current barriers to care.

The paradigm for treating patients 
with stage IIIB disease was among 
the topics discussed by a panel of 
experts participating in a recent 
OncLive Peer Exchange® program. The 
discussion spanned the spectrum of 
care for patients with stages I to III 
NSCLC. “There are so many differ-
ent trials coming forward, I’m really 
excited about where we are in the 
management of NSCLC,” moderator Heather A. 
Wakelee, MD, said.

In general, staging patients with NSCLC is 
clinically challenging. Although the sensi-
tivity and specificity of individual diagnostic 
modalities are high, the accuracy of compar-
ing the clinical stage and pathological stage 
is typically low, ranging from 50% to 60%. 
Nevertheless, correct clinical staging is crucial 
because it affects initial therapy options and, 
potentially, treatment outcomes. A multidisci-
plinary team should classify patients into 1 of 
3 categories before beginning any treatment: 
potentially resectable, potentially resectable 
with a higher risk of incomplete resection, or 
definitely unresectable.1

Stage III NSCLC is defined as a locally advanced 
lung cancer within the primary tumor (T) based 

on size and location and/or metastatic disease 
present only in regional lymph nodes (N), and no 
distant metastasis (M), according to the American 
Joint Committee on Cancer TNM staging system, 
which was updated in 2017.2 

The stage III classification encom-
passes a heterogenous group of tumors 
characterized as stage IIIA, IIIB, and 
IIIC.3 Whereas surgery with neoad-
juvant and/or adjuvant therapy is 
frequently an option for patients with 
stage IIIA disease, most patients with 
stage IIIB or stage IIIC NSCLC are not 
candidates for surgery.4

An estimated 17.6% of patients 
have received diagnoses of stage 

IIIB NSCLC. The estimate 5-year survival rate 
ranges from 3% to 7% for most patients, although 
it has reached 20% for selected patients with T4, 
N0-1 disease (FIGURE).4 

Within stage IIIB, there are 2 unre-
sectable subgroups: T1 to T2, N3 
tumors; and T3 to T4, N2 tumors. For 
patients with confirmed N3-positive 
disease, the standard of care is defini-
tive concurrent chemoradiation (cCRT) 
followed by durvalumab (Imfinzi), a 
PD-L1 inhibitor, according to National 
Comprehensive Cancer Network guide-
lines. The immunotherapy agent also is 
recommended as consolidation therapy 
for eligible patients with unresectable stage III 
NSCLC whose disease has not progressed after 
definitive cCRT.2 

Although surgery is not advised for patients 
with T4, N2 to N3 disease (stages IIIB and IIIC), 
the N3 and N2 nodes are biopsied during the 
initial work-up. The same treatment options as 
for stage IIIA (T4, N0-1) disease may be consid-
ered if these biopsies are negative. Durvalumab 
is recommended for patients with unresectable 
tumors who have received definitive cCRT if 
either the contralateral or ipsilateral mediasti-
nal node is positive.2

RECOMMENDING SURGERY
During the Peer Exchange program, panel-
ists discussed which patients with early-stage 
NSCLC should be considered for neoadjuvant 
chemoimmunotherapy, including some patients 
whose tumors might be downstaged for subse-
quent surgery with earlier intervention. 

“For stage III disease, it’s clear—nodal disease, 
that patient who is at high risk of occurrence, 

over 50% to 70%, depending on which 
literature you read, in 5 years,” Joshua 
K. Sabari, MD, said. “So that’s the 
patient population, and there’s no argu-
ment in our tumor boards. I would even 
argue the stage II patients should get 
neoadjuvant therapy. It’s the IB/IIAs 
that become controversial in tumor 
board. I think that’s going to be an 
ongoing discussion until we see real 
survival benefit that’s long term.

“Patients with stage IIIA NSCLC are the ones 
to be resected,” Sabari added. “With stage IIIB 
NSCLC patients, I’m on the fence.” 

Heather A. 
Wakelee, MD

Joshua K.  
Sabari, MD
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to expand the indications [to] patients who really 
would not have been considered resectable up 
front, and the idea is that now we’re going to try 
and make them resectable with induction ther-
apy. That’s a risky extrapolation.”

Wakelee agreed that the prospect of surgery 
for these patients could be problematic. “That’s 
what we always say—the tumor never really 
shrinks away from the mediastinum; it always 
shrinks into it.”

Spicer noted promising findings for patients 
who participated in the INCREASE trial 
(NL8435), a small study conducted in the 
Netherlands, with results reported at the 
European Society for Medical Oncology Congress 
2022 in September 2022.  Patients with T3 to T4, 
N0 to 2, M0 NSCLC were treated with combina-
tion immunotherapy with ipilimumab (Yervoy), 
a CTLA-4 inhibitor, plus nivolumab (Opdivo), 
a PD-1 inhibitor, along with platinum-dou-
blet chemotherapy and radiotherapy, 
followed by surgical resection.5

Among 24 participants who received 
induction therapy and subsequent 
surgery, 15 patients (63%) had a patho-
logical complete response and 19 (79%) 
had a major pathological response, 
defined as residual viable tumor cells of 
10% or less. The pathological complete 
response compared favorably (P < .001) 
with a historical reference point of 30%, 
investigators said.5 

Wakelee noted that most INCREASE partici-
pants had Pancoast tumors, defined as tumors 
of the superior sulcus that occur infrequently 
but are sometimes tackled with curative ther-
apy.4 She also pointed out that patients received 
chemoradiation plus immunotherapy.

“They were mostly Pancoast [tumors], but 
there was some invasion of the mediastinum,” 
Sabari agreed. “It’s a controversial study, don’t 
get me wrong, but [there was] 100% resection in 
that sampling. So, again, we need prospective 
trials to drive this.”

NEW DATA ON IMMUNOTHERAPY
During 2022, new data were reported for 
durvalumab therapy in patients with unresect-
able stage III NSCLC that solidify its place in the 
treatment paradigm and suggest a broader role 
in this population. 

PACIFIC Study: Durvalumab Following cCRT
In February 2018, the FDA approved durvalumab 
for patients with unresectable stage III NSCLC 
whose disease had not progressed following 
concurrent platinum-based chemotherapy and 
radiation therapy.6

The agency based its decision on 
an interim analysis of data from the 
phase 3 PACIFIC trial (NCT02125461), 
in which 713 patients who had 
completed at least 2 cycles of cCRT 
were randomly assigned 2:1 to receive 
durvalumab at 10 mg/kg or placebo 
intravenously every 2 weeks for up to 
12 months. In all, 476 patients were 
treated with durvalumab and 237 
were given placebo; 53% of the partic-
ipants had stage IIIA disease and 45% 

had stage IIIB.7

After a prespecified number of events, the 
findings showed that median overall survival 
(OS) was not reached (NR) for patients who 
received durvalumab (95% CI, 34.7 months-NR) 
compared with 28.7 months (95% CI, 22.9-NR) IL
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ESTIMATED INCIDENCE
17.6% of NSCLC

ANTICIPATED 5-YEAR SURVIVAL RATE
3% to 7%

TNM PROGNOSTIC SCORING GROUPS
•T1a to T1c, N3, M0
•T2 a, N3, M0
•T2b, N3, M0
•T3, N2, M0
•T4, N2, M0

Cancerous 
lymph nodes

Tumors

Billy W. Loo Jr, MD, PhD, FASTRO, FACR, 
sounded a note of caution about embracing 
neoadjuvant approaches too quickly. In answer 
to a question about patients with stage IIIB 
NSCLC, he said he was concerned about “trying 

 The stage IIIB classification for patients with non–small cell lung cancer (NSCLC) describes a heterogenous 
group of tumors. The American Joint Committee on Cancer staging system for the primary tumor (T), 
regional lymph node (N), and distant metastasis (M) was updated in 2017.
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for participants treated with placebo (HR, 0.68; 
95% CI, 0.53-0.87; P = .0025). Median progres-
sion-free survival (PFS) also was longer with 
durvalumab at 16.8 months (95% CI, 13.0-18.1) 
vs 5.6 months (95% CI, 4.6-7.8) with placebo (HR, 
0.52, 95% CI, 0.42-0.65).7

Five-year data from PACIFIC show “robust and 
sustained OS and durable PFS benefit” 
with durvalumab therapy, investiga-
tors reported in the Journal of Clinical 
Oncology in February 2022. The median 
OS was 47.5 months (95% CI, 38.1-52.9) 
for patients who received durvalumab 
compared with 29.1 months (95% CI, 
22.1-35.1) for those on placebo (HR, 0.72; 
95% CI, 0.59-0.89). The median PFS was 
16.9 months (95% CI, 13.0-23.9) with 
durvalumab vs 5.6 months (95% CI, 
4.8-7.7) with placebo (HR, 0.55; 95% CI, 0.45-0.68).8

In a subgroup analysis, the benefit with 
durvalumab therapy was greater for patients 
with stage IIIA disease (HR, 0.61; 95% CI, 0.47-
0.80) than for participants with stage IIIB (HR, 
0.86; 95% CI, 0,63-1.17).8

Overall, the estimated 5-year OS rate was 
42.9% (95% CI, 38.2%-47.4%) with durvalumab 
and 33.4% (95% CI, 27.3%-39.6%) with placebo. 
The corresponding PFS rates were 33.1% (95% CI, 
28.0%-38.2%) and 19.0% (95% CI, 13.6%-25.2%), 
respectively.8 

The objective response rate also was higher 
with durvalumab therapy compared with placebo 
(29.8% vs 18.3%, respectively), and approximately 
half of the durvalumab respondents had continu-
ing responses at 5 years.8 

In terms of adverse events (AEs), safety data 
from PACIFIC were not updated beyond the 
March 2018 data cutoff because no patients 
were treated as per trial protocols beyond 
the 12-month study period. At the time of the 
primary analysis, the incidence of AEs of grade 
3/4 severity was 30.5% among patients who 
received durvalumab and 26.1% for participants 
in the placebo group, with fatal events of 4.4% 
and 6.4%, respectively. AEs that most frequently 
led to discontinuation of therapy included pneu-
monitis, radiation pneumonitis, and pneumonia.8

DOLPHIN Study: Durvalumab Plus  
Concurrent Radiation Therapy
Although PACIFIC marks a milestone in the 
use of immunotherapy with curative intent in 
NSCLC,8 approximately 30% of patients with 
stage III unresectable disease would not be 
eligible to receive durvalumab consolidation 

therapy following definitive chemora-
diotherapy because of pneumonitis or 
disease progression.9

Investigators in Japan sought to 
determine whether introducing 
durvalumab earlier in the treatment 
algorithm would be beneficial. The 
DOLPHIN study (JapicCTI-194840) 
was the first phase 2 trial to assess 
the efficacy of immunotherapy plus 
concurrent curative radiation therapy 

in patients with PD-L1–positive unresectable 
locally advanced NSCLC (stage III or postopera-
tive recurrent) without chemotherapy.10

The study enrolled 35 patients with a median 
age of 72 years; 54.3% had an ECOG performance 
score of 0 and 25.7% had postoperative progres-
sion, investigators reported at the IASLC World 
Conference on Lung Cancer in August 2022. 
Participants were required to have a PD-L1 

expression level of 1% or greater. The treatment 
involved concurrent curative radiation ther-
apy (60 Gy) plus durvalumab (10 mg/kg every 
2 weeks), followed by maintenance durvalumab 
for up to 12 months until disease progression or 
intolerable toxicity.10

After a median follow-up of 18.7 months, the 
12-month PFS rate, the primary end point, was 
72.1% (90% CI, 59.1%-85.1%) in 33 evaluable 
patients. That result exceeded the prespecified 
threshold for the study of 28%.10

The confirmed overall response rate was 
90.9% (95% CI, 75.5%-98.1%), including complete 
and partial response rates of 36.4% and 54.5%, 
respectively. The median PFS was NR by inde-
pendent central review and 24.1 months (95% CI, 
16.0-NR) by investigator assessment.10

In terms of toxicities, 47.1% of 34 safety-eval-
uable patients experienced grade 3 or grade 
4 AEs, most frequently lung infection and 
pneumonitis (11.8% each). Two patients (5.9%) 
experienced grade 5 AEs from any cause; 1 
patient had lung infection and 1 had a bron-
cho-esophageal fistula because of tumor 
progression. Thirteen patients (39.4%) discon-
tinued durvalumab; 6 because of disease 
progression and 7 because of AEs.10

 Moderator Heather A. Wakelee, MD, center, discusses treatment options for patients with non–small cell lung cancer (NSCLC) with Joshua 
K. Sabari, MD, left, and Jonathan Spicer, MD, PhD, BSc (Hon), FRCS. 

“Patients with stage IIIA NSCLC are the ones to be resected. With 
patients with stage IIIB NSCLC, I’m on the fence.”

—JOSHUA K. SABARI, MD

Ignacio I.  
Wistuba, MD
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The therapeutic approach is a “promising” 
strategy for patients with unresectable locally 
advanced NSCLC suitable for exploration in 
phase 3 studies, investigators concluded.10

MORE MOLECULAR TESTING  
ON HORIZON
Moving forward, treatment consid-
erations for patients with stage IIIB 
NSCLC likely will go beyond the 
current TNM staging system, Peer 
Exchange panelists noted. Ignacio 
I. Wistuba, MD, anticipates that 
“pro-molecular targets” will factor into 
decision-making. “That’s going to be 
not just staging but more molecular 
testing,” he said.

In general, panel members said, the introduc-
tion of immunotherapy and targeted therapies 
into the treatment paradigm in several earlier 
stages of NSCLC is creating a need for biomarker 
testing beyond the advanced and metastatic 
settings currently recommended in National 
Comprehensive Cancer Network guidelines.2 

“I think as much information as possible is 
useful even for stage I [disease],” Jonathan 
Spicer, MD, PhD, BSc (Hon), FRCS, said. “The 

landscape is changing enormously fast, and 
more and more targets are coming into play even 
for those very early-stage patients. It's help-
ful for clinical trial enrollment,  but in standard 
practice, I’d say the bare minimum [for testing] 

is EGFR, ALK, and PD-L1 [tumor propor-
tion score] to get moving, particularly 
for any tumor that’s over 4 cm or if you 
have positive lymph nodes.”

Spicer, a surgeon, said he likes 
to have cases involving any locally 
advanced NSCLC, which he defines as 
stages IB to III disease, discussed at 
tumor board. “It’s a much more fruitful 
discussion if we have as much molecu-
lar data as possible,” he said. ■
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Invasive Lobular Carcinoma Comes  
Into Sharper Focus
by ANITA T. SHAFFER

ALTHOUGH INVASIVE LOBULAR carci-
noma (ILC) is the second most-common subtype 
of breast cancer, the understanding of the clin-
ical implications of its distinct pathological and 
genomic profile remains a work in progress. 
Research groups in the United States 
and Europe are seeking to build the 
knowledge base about ILC in hopes 
that therapy can be tailored for 
patients with this diagnosis.

Outcomes among patients with ILC 
may differ from those for patients with 
invasive ductal carcinoma (IDC), the 
most common breast cancer subtype, 
with frequently used treatment regi-
mens. Neoadjuvant chemotherapy is 
not effective for carcinomas classified as purely 
lobular and these patients should not be offered 
this approach routinely, according to Sibylle Loibl, 
MD, PhD. Upfront therapy with an aromatase 
inhibitor (AI) may be beneficial for patients with 
hormone receptor–positive ILC, Loibl said.1

Loibl, chair of the German Breast Group, 
shared her insights on ILC during the 2022 San 
Antonio Breast Cancer Symposium (2022 SABCS) 
in December. She is CEO of the GBG Forschungs 
GmbH in Neu-Isenburg and an associate professor 
of obstetrics and gynecology at Goethe University 
Frankfurt, both in Germany.

Loibl’s presentation was one of more than 
20 posters, abstracts, and discussions about 
ILC at 2022 SABCS, a sign of the growing 

awareness of the tumor subtype and of advo-
cacy efforts to improve understanding about it.2 
She noted several ongoing studies testing treat-
ment strategies in cohorts that include patients 
with ILC (TABLE).1

Moving forward, the distinctive genomic 
profile of ILC may warrant changes in test-
ing strategies, according to Loibl. “Some 
of the genomic alterations are associ-
ated with endocrine resistance and might 
play a role in today’s modern treatment 
options,” she said.1 “When we look at inva-
sive lobular carcinoma, we might consider 
testing those patients more often. We 
might find more mutations and also more 
mutations that play a role in endocrine- 

resistant pathways.”

BIOLOGICAL PROFILE REVEALS 
DISTINCTIONS
Lobular carcinoma as a distinct 
subtype of breast cancer was first 
described in 1941 as an in situ carci-
noma in isolated cells or groups of 
cells in the lobule or terminal lobular 
duct.3 Today, lobular carcinoma in situ 
is classified as a benign entity whose 
presence indicates an elevated risk of 
breast cancer; risk-reduction endocrine therapy is 
the preferred approach for most individuals.4,5 

In contrast, 10% to 15% of all breast cancers 
(approximately 40,000 cases annually in the 

United States) are ILC, making it the second most 
common subtype after IDC.1, 6,7 The incidence of 
ILC increased from 1987 to 1999, possibly because 
of improved diagnostic techniques and the use 
of combined hormone replacement therapy. 
However, a sharp decrease in the use of hormone 
replacement therapy did not translate into a 
marked decline in ILC; the rates decreased from 
2002 to 2006, but not significantly.1 

In terms of histology, ILC is among 20 subtypes 
of breast cancer defined by their distinct biological 
features, according to Jorge S. Reis-Filho, MD, PhD, 
FRCPath, director of the experimental pathology 
service at Memorial Sloan Kettering Cancer Center 
in New York, New York, and co-administrative core 
director of its Specialized Programs of Research 
Excellence in Genomic Instability in Breast Cancer. 

Although these other subtypes are often 
called “special types” of breast cancer, the 
diagnosis of the predominant IDC subtype 
is made after the pathologist “has ruled out 
all the other histologic subtypes,” Reis-Filho 
said during a presentation at 2022 SABCS.8 

“Special histologic types of breast 
cancer have not only distinct histologic 
appearances but also different genomic 
features and biological characteristics. 
Understanding these tumors and subtyp-

ing them can be challenging. Subtyping does 
indicate different biology and, likely going 
forward, different therapeutic approaches.”

The histologic characteristics of ILC include 

TABLE.  Ongoing Studies of  Therapeutic  Opt ions for  Pat ients With ILC 1

Study name, if applicable Clinical-
Trials.gov identifier Description Target enrollment Phase

Early-stage treatment settings

ALTERNATE
NCT01953588a

Anastrozole, fulvestrant, or anastrozole plus fulvestrant in postmenopausal women with ER-positive,  
HER2-negative ILC or IDC

1473 3

ROSALINE
NCT04551495

Entrectinib (ROS1 inhibitor) plus letrozole or goserelin as neoadjuvant therapy in early- stage ER-positive,  
HER2-negative ILC

45
2

PELOPS
NCT02764541a

Tamoxifen vs letrozole followed by ET alone or in combination with palbociclib (CDK4/6 inhibitor) for patients 
with hormone receptor–positive, HER2-negative, early-stage ILC or IDC

195 2

Advanced treatment settings

NCT02206984 Tamoxifen, anastrozole, or fulvestrant to determine change in Ki67 values in postmenopausal women with ER-
positive, HER2-negative ILC

201 2

ROLo
NCT03620643

Crizotinib (ALK/ROS1 inhibitor) plus fulvestrant in patients with ER-positive, E-cadherin–negative ILC. Separate 
crizotinib monotherapy cohorts for patients with advanced E-cadherin–negative, diffuse gastric cancer, triple-
negative ILC or CDH1-mutated solid tumors

58 2

ER, estrogen receptor; ET, endocrine therapy; IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma.
aTrial is active but no longer recruiting participants.

Sibylle Loibl,  
MD, PhD

Jorge S. Reis-Filho, 
MD, PhD, FRCPath
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monomorphic cells, single cell files, intracytoplas-
mic lumina, round nuclei, and varying degrees 
of atypia, with more than 85% classified as grade 
I or II. Delving deeper into the subtype, Reis-
Filho described 8 variants of ILC: classic, alveolar, 
trabecular, solid, mixed, pleomorphic, histiocyt-
oid, and signet ring.8

More than 90% of ILCs are estrogen receptor 
(ER)– or progesterone receptor–positive, are HER2 
negative, and have a low Ki67 proliferation index.8 
Metastases are more likely to occur in the gastro-
intestinal tract, ovary, peritoneum, and bone, and 
less likely to affect the lungs.1

The tumors are distinguished by a loss of 
E-cadherin, a transmembrane glycoprotein 
encoded by the CDH1 gene with varied roles in 
the processes of cell migration and invasion.9 The 
adhesion molecule is essential to the maintenance 
of cell viability, and its dysregulation results in 
the distinctive growth patterns evident in ILC.7 
Inactivation of E-cadherin is associated with ILC 
as well as atypical lobular hyperplasia and lobu-
lar carcinoma in situ.8 Mutations in CDH1 have 
been observed in approximately 80% of ILCs.8 

Overall, CDH1 aberrations have been detected 
in approximately 65% of ILC specimens, followed 
by PIK3CA in 43% to 48% of samples.8 Together, 
mutations in PIK3CA, AKT, and PTEN make up 
more than 50% of the aberrations in ILC, suggest-
ing that AKT inhibition might have a place in the 
treatment algorithm.1 There also are genomic 
differences in the profiles of ILC variants; pleo-
morphic ILC, a less common but more aggressive 
subtype, had a higher frequency of ERBB2 and 
PIK3CA alterations in addition to CDH1 aberra-
tions in one analysis.1 (FIGURE1,7,8)

LARGE STUDY PROVIDES CLUES
Investigators have found that clinical 
characteristics of patients with ILC also 
differ from those of patients with IDC. In 
November 2022, Steffi Oesterreich, PhD, 
and colleagues published findings from 
a large retrospective study of women 
treated for breast cancer from 1990 to 
2017 at the University of Pittsburgh 
Medical Center in Pennsylvania, 
Cleveland Clinic in Ohio, and The Ohio 
State University Comprehensive Cancer 
Center—Arthur G. James Cancer Hospital and 
Richard J. Solove Research Institute in Columbus.6 

Oesterreich is Shear Family Foundation Chair 
in Breast Cancer Research, professor and vice 
chair in the Department of Pharmacology and 
Chemical Biology at University of Pittsburgh 
School of Medicine, and co-director of Women’s 
Cancer Research Center at Hillman Cancer 
Center, Magee Women’s Research Institute.

Among 33,662 patients included in this Great 
Lakes Breast Cancer Consortium analysis, 10.7% 
had ILC and 89.3% had IDC. Patients with ILC 

were older at diagnosis than those with IDC (aged 
61 years vs aged 57 years, respectively). Patients 
with ILC vs those with IDC were more likely to 
have tumors classified as grades 1 and 2 (88% 

vs 60%, respectively), more frequently 
classified as stages III and IV (20.7% vs 
10.4%), and more often diagnosed with 
de novo metastatic disease stage IV 
disease  (3.7% vs 2.4%).6 

Moreover, patients with ILC had 
tumors that were larger in size than 
patients with IDC, with 14.7% at T3 
and T4 vs 4.0%, respectively, and had 
more nodal involvement, with 9.9% vs 
5.5% having N2 and N3 tumors at diag-

nosis. ILC tumors also were more likely than 
IDC malignancies to be ER positive (96% vs 77%, 
respectively) and progesterone receptor–positive 
(81% vs 67%, respectively).6 

Patients with ILC are candidates for the same 
treatment regimens as those with IDC, accord-
ing to National Comprehensive Cancer Network 
guidelines.5 In the Great Lakes Breast Cancer 
Consortium data set, patients with ILC were less 
likely than those with IDC to receive radiation 
therapy (52% vs 57%, respectively) and chemo-
therapy (44% vs 47%) and more like to receive 

hormonal therapy (78% vs 61%). Mastectomy rates 
were significantly higher among patients with 
ILC compared with those with IDC (60% vs 50%, 
respectively).6

OUTCOMES MAY DIFFER
Although the same treatment strategies are 
used for patients with ILC and IDC, differences 
in outcomes have emerged. In the Great Lakes 
Breast Cancer Consortium data set, there was no 
difference in disease-free survival (DFS) when 
patients in the entire cohort were compared by 
subtype, but overall survival (OS) was signifi-
cantly worse for patients with ILC (HR, 1.17; 95% 
CI, 1.09-1.25; P < .001).6

Of note, both DFS and OS were significantly 
worse for patients with ILC vs those with IDC in 
cohorts with ER-positive, HER2-negative breast 
cancer. The HRs were 1.18 for DFS (95% CI, 1.01-
1.38; P = .03) and 1.32 for OS (95% CI, 1.19-1.45; 
P < .001). Additionally, the probability of DFS 
diverged between the 2 subtypes over a 20-year 
period, showing an increase of late recurrences 
among patients with ILC vs those with IDC.6

Other studies have shown a similar deteriora-
tion in outcomes for patients with ILC over time. 
Patients with ILC had an early advantage over 

Steffi  
Oesterreich, PhD

FIGURE.  Character ist ics of  ILC 1,7,8
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those with IDC in DFS and OS, according to a 
2008 analysis of findings from 15 International 
Breast Cancer Study Group trials. The curves 
started to diverge after 6 years for DFS and after 
10 years for OS, when an advantages began to 
emerge for IDC. After 6 years, the risk of a DFS 
event was 54% higher for patients with ILC vs 
those with IDC (HR, 1.54; 95% CI, 1.31-1.81; 
P < .01). After 10 years, the risk of death was 
50% higher for patients with ILC (HR, 1.50; 95% 
CI, 1.22-1.86; P < .01). The pattern was similar 
regardless of ER status.10

In a more recent study, investigators analyzed 
outcomes among 171,881 patients with breast 
cancer, approximately 84.2% of which had IDC, 
9.6% had ILC, and 6.3% had a mixed invasive 
ductal and lobular carcinoma histology. The find-
ings showed that OS was better for patients with 
ILC or mixed histology than for those with IDC, 
with HRs of 0.84 (95% CI, 0.77-0.90) and 0.91 (95% 
CI, 0.83-1.00), respectively.11 

However, Loibl noted during her presentation 
that the follow-up period of this study, at less than 
6 years, is shorter than the longer periods of time 
analyzed in the earlier research.

WHICH TREATMENTS TO CHOOSE?
Although recommendations for treating patients 
with ILC often are similar to those for IDC, 
investigators are seeking to determine whether 
therapy choices should take histology into 
account.12 During her 2022 SABCS presentation, 
Loibl sorted through study results for several 
strategies, noting that the data at times provide 
a mixed verdict on optimal treatments for ILC.1

Although neoadjuvant chemotherapy 
frequently is used for patients with substan-
tial nodal involvement, this approach has mixed 
results for patients with ILC. In 2014, Loibl and 
colleagues showed that pathologic complete 
response (pCRs) rates were significantly lower 
for patients with ILC vs those with non-ILC 
histology in 9020 patients with breast cancer 
treated during neoadjuvant trials in Germany 
(6.2% vs 17.4%, respectively; P < .001).13

However, the pCR rate differed for patients 
with ILC when analyzed by tumor grade and 
hormone receptor status. The pCR rates were 4.2% 
among patients with ILC hormone receptor–posi-
tive, grade 1 or 2 tumors; 7.0% in ILC hormone 
receptor–positive, grade 3 tumors or hormone 
receptor–negative, grade 1 or 2 tumors; and 17.8% 
in ILC with hormone receptor–negative, grade 
3 tumors. OS was higher among patients who 
achieved pCR in ILC and non-ILC groups.13

By comparison, adjuvant chemotherapy 
showed a benefit in findings from a retrospective 
study of 2318 patients with hormone recep-
tor–positive, HER2-negative ILC who received 
primary surgery followed by endocrine therapy 
with or without chemotherapy. 

The addition of chemotherapy demonstrated 
improved outcomes for patients who received 
combination therapy (n = 823) compared 
with those who had endocrine therapy alone 
(n = 1485). The HRs favoring combination ther-
apy were 0.61 for DFS (95% CI, 0.41-0.90;  
P = .01) and 0.52 for OS (95% CI,  0.31–0.87; 
P = .01). However, subgroup analysis showed 
that patients with low-risk disease did not 
significantly benefit from the addition of 
chemotherapy.14

One of the more interesting therapeutic ques-
tions involves adjuvant endocrine therapy 
for patients with ILC, because mixed results 
have been reported in several large clini-
cal trials, Loibl said. The phase 3 TEAM trial 
(NCT00036270) compared the AI exemes-
tane with tamoxifen, a nonsteroidal selective 
estrogen receptor modulator, as endocrine 
therapy, followed by exemestane for postmeno-
pausal women with hormone receptor–positive 
nonmetastatic breast cancer. A comparison of 
participants by histology showed similar rates of 
relapse-free survival for patients with ILC and 
those with IDC.1 

However, data from the phase 3 BIG 1-98 study 
(NCT00004205) indicated a greater benefit with 
letrozole, an AI inhibitor, compared with tamox-
ifen in patients with early-stage classic ILC or 
IDC, with differences in treatment effect associ-
ated with histology.

The 8-year estimate for DFS was 66% with 
tamoxifen vs 82% with letrozole in patients 
with ILC (HR, 0.48; 95% CI, 0.31-0.74). Among 
patients with IDC, the DFS rate was 75% for 
tamoxifen and 82% for letrozole (HR, 0.80; 95% 
CI, 0.68-0.94). Similarly, the OS rate was 74% for 
tamoxifen vs 89% for letrozole in the ILC cohort 
(HR, 0.40; 95%CI, 0.23-0.69) and 84% for tamox-
ifen vs 88% for letrozole in the IDC group (HR, 
0.73; 95% CI, 0.60-0.89).15 

In this trial, DFS and OS rates also were asso-
ciated with histology for the luminal A–like and 
luminal B–like subtypes. For ILC, HRs favored 
letrozole for patients with both luminal A–
like (HR, 0.50) and luminal B–like (HR, 0.34) 
subtypes, whereas in IDC, an advantage was 
observed for luminal B–like group (HR, 0.65) but 
not the luminal A–like cohort (HR, 0.95).15 

“The BIG 1-98 trial was the first trial indicat-
ing that there might be a higher benefit for an 
up-front aromatase inhibitor in patients who 
have lobular carcinoma,” Loibl said. “This was, 
for awhile, thought to be the standard of care....
It was actually the first treatment decision made 
based on the histologic subtype for the patient.”

The findings, however, were not repeated in 
the ABCSG 8 trial (NCT00291759), which eval-
uated outcomes among postmenopausal women 
with hormone receptor–positive early breast 
cancer who received adjuvant therapy with 

tamoxifen for 2 years, followed by either tamox-
ifen or anastrozole for 3 years. In the overall 
population, there was no significant difference 
in DFS and OS in terms of ILC and IDC, Loibl 
said. However, when results were analyzed by 
luminal status, investigators observed a greater 
benefit in the ILC cohort for luminal B subtype 
with anastrozole vs tamoxifen for DFS (HR, 0.35) 
than in the IDC luminal B group (HR, 0.86) and 
for OS (HR, 0.32 vs 1.09, respectively).1

In terms of immunotherapy, the first clini-
cal study designed for patients with ILC, the 
GELATO trial (NCT03147040), was terminated 
prematurely after failing to show sufficient bene-
fit, Loibl noted. The study evaluated combination 
therapy with atezolizumab (Tecentriq), a PD-L1 
inhibitor, plus carboplatin in patients with meta-
static ILC. The objective response rate in  
21 evaluable patients was 19% (95% CI, 5%-42%), 
with a median duration of response of 12 weeks 
(95% CI, 7.1-not reached).1

NEXT STEPS FOR ILC RESEARCH
Although several prospective studies are testing 
treatment strategies for patients with ILC, inves-
tigators cite a range of outstanding questions 
that should be explored. 

An improved understanding of the tumor 
microenvironment in ILC is among the most 
pressing research questions.12 Other questions 
involve whether there is “a greater propensity 
for tumor dormancy” in ILC, as suggested by the 
Great Lakes Breast Cancer Consortium findings, 
according William J. Gradishar, MD.16 

“Long-term follow-up and novel therapeu-
tic strategies are required for [patients with 
ILC],” wrote Gradishar, chief of Hematology and 
Oncology in the Department of Medicine and  
the Betsy Bramsen Professor of Breast Oncology 
at Northwestern University Feinberg School of 
Medicine in Chicago, Illinois.

For its part, the Lobular Breast Cancer 
Alliance is seeking to raise awareness about ILC 
and advance a research agenda into the subtype. 
At 2022 SABCS, the group reported results from 
a survey of practicing oncologists, researchers, 
patients, and advocates.17

Only 46% of clinicians (n = 413), mostly 
medical oncologists and surgeons, and 48% 
of researchers (n = 376) said they felt confi-
dent in being able to describe the differences 
between ILC and breast cancer of no special 
type. Respondents identified the most important 
research questions for the ILC field as determin-
ing mechanisms of endocrine resistance and 
identifying novel therapeutic targets, repur-
posing existing drugs, and testing them in 
clinical trials.17 ■

For a full list of references,  
see the article at  . 
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2023 Cancer 
Trends Highlight 
Opportunities to 
Close Gaps in Care in 
Community Practice
by ONCLIVE® STAFF

SPECIFICITY REMAINS A TOP priority as 
investigators anticipate the trends that will domi-
nate oncology practice in 2023. Innovation in 
molecular analysis, genomic testing, and screen-
ing have aided in the development of novel 
therapeutics; however, in the community setting, 
oncologists are facing barriers to fruits of the 
bench side labor. Therefore, in the coming year a 
renewed focus on dismantling the barriers and 
closing gaps in care will aid in the mission to 
drive down the rate of cancer mortality and inci-
dence across disease states.1,2

The 2023 cancer statistics report published 
by the American Cancer Society cited a 33% 
cancer death rate decline since 1991, with a 1.5% 
decline between 2019 and 2020. Declines in rate 
of mortality have been noted in tumor types such 
as leukemia, melanoma, and renal cancer even 
as the incidence of cancer in these areas has 
seen an increase.2

Approximately 2 million new cancers are 
expected in 2023, with prostate, lung, and 
colorectal cancer (CRC) as the leading diagno-
ses in men (combined 48%), and breast, lung, and 
CRC accounting for 52% of diagnoses in women.2 
Prostate (29%) and breast (31%) have the high-
est anticipated incidence rate among men and 
women, respectively.2 

Gains in survival have been on the rise with 
the 5-year survival rate for patients with a diag-
nosis made between 2012 and 2018 reaching 68% 
compared with 49% for patients who received 
a diagnosis in the 1970s. A component of these 
increases is better stratification of patients to 
therapies targeting driver mutations. 

STARTS AND STOPS IN EARLY DETECTION
The National Opinion Research Center, or NORC, 
at the University of Chicago in Illinois cites that 
only 14% of cancers detected through a preventive 
screening test.3 Using a proprietary algorithm to 
detect the percent of cancers detected by screen-
ing (PCDS), the organization noted that among all 
cancers, 14.1% of breast, cervical, CRC, and lung 
cancer diagnoses are made through screening, 
with 11% of prostate cancers also being diagnosed 
this way. By cancer type, 61.3%, 51.5%, 45.4%, and 
77%, of breast, cervical, CRC, and prostate cancers 
are detected by screening with mammography, 
Papanicolaou tests, recommended testing such as 
colonoscopies, and prostate-specific antigen (PSA) 
tests being the most notable, respectively.3 

In lung cancer, early detection is minimal 
in this area, with only 3% of diagnoses made 
through preventative screening.3

Findings from a recent report from the Annals 
of Internal Medicine has shown that guidelines 
for cancer screening may not offer a clear identi-
fication of associated harms related to screening 
tests. Investigators of the report analyzed guide-
less from 33 sources including the National 
Comprehensive Cancer Network guidelines, to 
identify whether adequate information about 
screening is offered beyond that benefits of an 
assay outweigh the harm of a diagnosis. Some of 
the key harms identified in the report highlighted 
no standardization of interventions and a lack of 
available data on repeat assays, overdiagnosis, 
and possible exposure to unnecessary radiation.3

Experts have concluded in published literature 
that cancers which are curable in early stages, 

such as anal, bladder, breast, CRC, renal, lung, 
melanoma, among others, would benefit from 
early detection. However, due to the variability 
of screening across cancer types a consensus on 
a one-size-identifies-most assay remains elusive 
and not widely recommended.4 

For now, advances in individual tumor types 
should undergo evidence-based review by expert 
panels for the purpose of a cost-benefit anal-
ysis. In CRC, for example, the findings from 
the recently reported at-home test for disease 
detection in the phase 3 CRC-PREVENT trial 
(NCT04739722), may provide opportunities to 
improve outcomes for a broader panel of patients.5 
In this study, specifically, the investigators evalu-
ated the efficacy of the RNA biomarker test among 
8289 participants from diverse racial, ethnic, 
and socioeconomic backgrounds. In a compari-
son with results from a colonoscopy conducted 
within 120s of the at-home test, the test had a 94% 
sensitivity for CRC detection, a 45% sensitivity for 
advanced adenomas, and an 88% specificity for no 
findings on a colonoscopy.

Prior to integration, guideline reviewers should 
be open about what harms and benefits being 
considered prior to the publication and should be 
as specific as possible. These justifications will not 
just better equip clinicians in practice but allow for 
patients and caregivers to weigh the value behind 
the recommendation prior to making a decision, 
especially if it calls for an invasive procedure.6

OVERCOMING ACCESS BARRIERS 
Access to and the availability of these tools at the 
community level remains a hurdle for the future ©
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of this practice as well. For instance, in a report 
at the 64th American Society of Hematology 
Annual Meeting and Exposition, less than half 
(40%) of patients with heavily pretreated relapsed 
or refractory multiple myeloma designated to 
undergo chimeric antigen receptor (CAR) T-cell 
therapy received the treatment within 1 year. 
The study of patients able to access idecabta-
gene vicleucel (Abecma; ide-cel) at 2 institutions 
showed that 1.34% of patients received the ther-
apy at 3 months, with 31.9% of patients dying 
before they were able to receive the CAR T ther-
apy. Further, 12% of patients were removed from 
waiting and over one-quarter of patients (27%) 
were still waiting at 1 year.7

Limited production was cited as the main cause 
of delays in the analysis; however, it is reflective 
of larger systemic issues. As uptake in academic 
and institutional settings increases, challenges 
facing the practitioner in the general setting may 
include administrative barriers, technological 
access, delays in reporting, and educational gaps.7

In a closer look at hematologic malig-
nancies, Joseph Mikhael, MD, noted that 
early access and detection are para-
mount issues for patients with multiple 
myeloma in ethnic and minority groups. 
“We can sadly talk all day about dispar-
ity, but [to] summarize the top 5 things 
that come to mind are: No. 1, the time to 
diagnosis, No. 2, time to therapy,  
No. 3, access to specialized centers, 
No. 4, the 4 T—access to triplets, trans-
plants, trials, and CAR-T, and No. 5, physician 
bias,” said Mikhael, who is a professor in the 
Applied Cancer Research and Drug Discovery 
Division at the Translational Genomics Research 
Institute in Phoenix, Arizona. Mikhael is also the 
chief medical officer of the International Myeloma 
Foundation, which is actively trying to reduce 
the gap in time to diagnosis through awareness 
campaigns at the both the community and physi-
cian level. “[This is a] bi-modal approach, not just 
doing the deep engagement with both the medical 
and nonmedical communities, [but also] work-
ing with the National Medical Association and 
Black Nurses Association. We’re going deep into 
the primary care community to raise awareness 
[to address questions such as:] How do I 
know if my patient may have myeloma? 
How do I distinguish diabetes from 
myeloma? What testing should I do?”

Sikander Ailawadhi, MD, a professor of 
medicine in the Division of Hematology/
Oncology at Mayo Clinic in Jacksonville, 
Florida, noted in the discussion that 
addressing disparities in multiple 
myeloma is a multifactorial problem. “We 
can make the diagnosis, [but] how do 
we get the right treatment? How do we change the 
physician bias that the patient may not have money 

to afford that drug? How do we get the appropriate 
resources to the patient to overcome their social 
determinants, their poor social determinants, so 
that they are able to come in for that injection of 
bortezomib [Velcade]?” Access is not just 
based on availability of the agents, but 
on the surrounding social determinants 
of health that may affect a patient’s abil-
ity to get to the clinic for treatment that 
requires an in-office visit. “These are 
challenges of we are facing [and] what a 
patient facing,” he said.

Patient advocacy and education, an 
area of focus for cancer care identified 
by the American Association for Cancer 
Research, is another avenue Ailawadhi cited for 
clinicians to develop a knowledge base. “A smaller 
but significant piece [of the puzzle] is when 
patients receive a diagnosis, even those who come 
from larger cancer or academic centers, is that we 
must teach our patients, the fellows, the residents, 
the community,” he said. “Frequently, patients 

don’t have an understanding about their 
diagnosis. We all love to say, we want 
the patients empowered. We want the 
patients to be their own advocate. But 
if the patient doesn’t know what to ask, 
they’re not going to be able to do so.” 

In breast cancer, disparities between 
outcomes for White women and Black 
women is an area where improve-
ments have been pacing a relatively 
slower rate. “We hear a lot about these 

disparities, and we need to appreciate that the 
situation is still the same,” Bridget A. Oppong, 
MD, said in an interview with OncologyLive®. 
Oppong is deputy director of the Center for 
Cancer Health Equity at the Ohio State University 
Comprehensive Cancer Center (OSUCCC)–James 
and an associate professor in the Division of 
Surgical Oncology at The Ohio State University 
College of Medicine. “Although the overall popu-
lation is doing better with breast cancer, there is 
still a 40% mortality difference [between White 
and Black women]. We have a lot of work to do to 
ensure that we can provide care in an equitable 
fashion so that this disparity can be reduced….
Addressing these disparities begins with knowl-

edge and awareness.”
Oppong noted that cultural barri-

ers and stereotypes are barriers facing 
minority women in screening and that 
even if early detection is achieved, 
access remains a concern. “We need to 
think about things such as Medicaid 
expansion, where we can increase the 
number of [individuals] who may be 
underinsured to get that screening. 
Additionally, we need to ensure that we 

continue funding things such as breast and cervi-
cal cancer programs to encourage screening.”

Education about delays in treatment is another 
area that Ailawadhi noted will be of importance. 
“Although I cannot change a patient’s insur-
ance or the access to a drug, [one thing] I can 

do is make sure a physician is aware 
that if they don’t treat the patient [in 
a] timely [fashion], the patient is going 
to have more morbidity,” he said. This 
also comes with advocating for a patient 
to have consults or access to academic 
centers whenever possible. “Patients 
need to stay and get treated where they 
are. They have their infrastructure, 
their social support system, their care-
giver, their circle of care. But if they 

get a consult [at an institution], they’re going 
to be more empowered. They’re going to get 
more knowledgeable. They need to know about 
[available] drugs.”

BRIDGING THE GAP TO  
NOVEL THERAPEUTICS
Genomic analysis has come into the spotlight as 
targeted therapies have become more readily avail-
able for patients. In a retrospective analysis of 
solid and liquid biopsy samples submitted for 
broad-panel genomic analysis to Foundation 
Medicine, the predominant ancestry of patients 
was European (75.6%), reflecting underserved 
racial and ethnic groups in the testing pool. 
The analysis, which collected data from 2013 
to 2022, noted that in the first 12 months of the 
study 11,827 samples were submitted for next-
generation testing (NGS) compared with 96,360 
submitted in the last year. In the 9-year period, 
the number of African ancestries increased by 
nearly 0.5 percentage points annually, ending 
at 12.4% of persons who underwent genomic 
testing by 2022.10 
Awareness and accessibility of clinical trials has 
been a slow pathway to establish between commu-
nity and institutional research. With recent 
studies citing enrollment rates of approximately 
4% for patients treated in community sites, a physi-
cian-reported analysis of barriers to enrollment 
have highlighted the complexity of facilitating 
patient enrollment from multiple levels.8,9

Oppong said that she actively works to normal-
ize research and scientific investigation for her 
patients and the among the Black community. 

“The only way to answer questions [about 
genetic differences in breast cancer] is through 
research. The only way to know if Black women’s 
cancers are genetically somehow different from 
those of White women is through research. 
We have work to do in increasing enroll-
ment when it comes to minorities, especially 
African Americans.” ■
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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 

REFERENCES: 1. Moreau P, Masszi T, Grzasko N, et al; for TOURMALINE-MM1 
Study Group. Oral ixazomib, lenalidomide, and dexamethasone for multiple 
myeloma. N Engl J Med. 2016;374(17):1621-1634. 2. Minarik J, Pika T, Radocha 
J, et al. Survival benefit of ixazomib, lenalidomide and dexamethasone (IRD) 
over lenalidomide and dexamethasone (Rd) in relapsed and refractory 
multiple myeloma patients in routine clinical practice. BMC Cancer. 
2021;21(1):7. 3. Terpos E, Ramasamy K, Maouche N, et al. Real-world 
effectiveness and safety of ixazomib-lenalidomide-dexamethasone in 
relapsed/refractory multiple myeloma. Ann Hematol. 2020;99(5):1049-1061.  
4. NINLARO. Prescribing Information. Takeda Pharmaceuticals America, 
Inc.; 04/2022. 5. Hájek R, Minařík J, Straub J, et al. Ixazomib-lenalidomide-
dexamethasone in routine clinical practice: effectiveness in relapsed/
refractory multiple myeloma. Future Oncol. Published online March 26, 2021. 
doi:10.2217/fon-2020-1225. 6. Gandolfi S, Laubach JP, Hideshima T,  
Chauhan D, Anderson KC, Richardson PG. The proteasome and proteasome 
inhibitors in multiple myeloma. Cancer Metastasis Rev. 2017;36(4):561-584.

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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*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 

REFERENCES: 1. Moreau P, Masszi T, Grzasko N, et al; for TOURMALINE-MM1 
Study Group. Oral ixazomib, lenalidomide, and dexamethasone for multiple 
myeloma. N Engl J Med. 2016;374(17):1621-1634. 2. Minarik J, Pika T, Radocha 
J, et al. Survival benefit of ixazomib, lenalidomide and dexamethasone (IRD) 
over lenalidomide and dexamethasone (Rd) in relapsed and refractory 
multiple myeloma patients in routine clinical practice. BMC Cancer. 
2021;21(1):7. 3. Terpos E, Ramasamy K, Maouche N, et al. Real-world 
effectiveness and safety of ixazomib-lenalidomide-dexamethasone in 
relapsed/refractory multiple myeloma. Ann Hematol. 2020;99(5):1049-1061.  
4. NINLARO. Prescribing Information. Takeda Pharmaceuticals America, 
Inc.; 04/2022. 5. Hájek R, Minařík J, Straub J, et al. Ixazomib-lenalidomide-
dexamethasone in routine clinical practice: effectiveness in relapsed/
refractory multiple myeloma. Future Oncol. Published online March 26, 2021. 
doi:10.2217/fon-2020-1225. 6. Gandolfi S, Laubach JP, Hideshima T,  
Chauhan D, Anderson KC, Richardson PG. The proteasome and proteasome 
inhibitors in multiple myeloma. Cancer Metastasis Rev. 2017;36(4):561-584.

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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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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D L B C L

ENCORE Pushes CD3 × CD20 Bispecific Antibody 
Into Next Phase of Exploration in DLBCL
by ONCLIVE® STAFF

THE RESPONSE RATES TO agents available 
in the third or later lines of therapy for patients 
with relapsed or refractory diffuse large B-cell 
lymphoma (DLBCL) have improved significantly 
with the advent of chimeric antigen recep-
tor (CAR) T-cell therapies such as lisocabtagene 
maraleucel (Breyanzi). However, alternative 
options are needed for patients who cannot access 
the therapy or who experience disease progres-
sion after receiving it.1-3 

Advances in the development of bispe-
cific antibodies have demonstrated 
response rates close to or surpassing 
those of other agents in development, 
offering investigators an avenue to 
pursue phase 3 studies such as EPCORE 
DLBCL-1 (NCT04628494) to challenge 
standard of care with the CD3 × CD20 
agent, epcoritamab.1,4

Patients with high-risk DLBCL have a 
5-year overall survival (OS) rate of 49% 
to 61% per varying criteria.1 “Relapsed 
or refractory DLBCL remains very difficult to 
treat. We can cure up to two-thirds of patients 
[with DLBCL], but one-third of patients cannot 
be cured when given frontline therapy with regi-
mens such as R-CHOP [rituximab (Rituxan) plus 
cyclophosphamide, doxorubicin, vincristine, and 
prednisone],” Raúl Córdoba Mascuñano, MD, PhD, 
said in an interview with OncologyLive®. Up to 15% 
of patients treated who receive R-CHOP will have 
either an incomplete response or a relapse within 
6 months of treatment. Nearly one-quarter of 
patients will relapse within in 2 years of R-CHOP.1

“It’s not easy to cure these patients who have 
relapsed disease,” said Córdoba Mascuñano, who 
is coordinator of the Lymphoma Unit at Jiménez 
Díaz Foundation University Hospital in Madrid, 
Span. “However, we have a second attempt to 
cure these patients when we offer second-line 
chemotherapy plus autologous stem cell trans-
plant [ASCT].” Although ASCT provides the best 
option for patients to achieve cure, most patients 
are either ineligible for transplant or relapse 
after the procedure.

REEXAMINING THE STANDARD OF CARE
Patients may not be candidates for ASCT for 
several reasons, including fitness, which takes 
into account age, comorbidities, and response to 
prior therapies.1 In those eligible for transplant, 
the cure rate is approximately 25% to 30%, with 
only half of patients responding to salvage ther-
apy prior to transplant.1

Palliative treatment options for patients who 
do not respond to therapy include bendamus-
tine (Bendeka) plus rituximab or rituximab 
plus gemcitabine and oxaliplatin (R-GemOx). 
Additional treatments such as antibody-drug 
conjugates have response rates of up to 50% in 
phase 1 or phase 2 studies, whereas monoclo-
nal antibodies have response rates of up to 60% 
in phase 2 studies. CAR T-cell therapies have the 
highest documented response (82%); however, the 

availability and cost of such therapies 
remain a barrier for patients.

Several bispecific antibodies are in 
development for patients with relapsed 
or refractory large B-cell lymphoma 
(LBCL) and are being evaluated in phase 
1 or phase 2 studies. Blinatumomab, a 
bispecific T-cell engager, is designed to 
target CD19 and CD3 and has demon-
strated a response rate of 43% among 
19 evaluable patients.5 Like epcori-
tamab, mosunetuzumab, glofitamab, and 

odronextamab are engineered to target CD3 on 
T cells and CD20 on B cells, with response rates 
ranging between 32% and 42%.6-8

BRINGING EPCORITAMAB INTO FOCUS
Data from a dose-expansion cohort of the EPCORE 
NHL-1 study (NCT03625037) showed that among 
157 individuals who received the CD3 × CD20 
bispecific antibody, the overall response rate 
(ORR) was 63.1% (95% CI, 55.0%-70.6%) and the 
complete response (CR) rate, 38.9% (95% CI, 
31.2%-46.9%). Responses lasted for a median of 
1 year; the median duration of response (DOR) 
among those who achieved a CR was not reached. 
At 6 and 9 months, an estimated 88.7% of 
complete responders were reported as still deriv-
ing benefit from single-agent epcoritamab.9

The median time to any response and to CR was 
1.4 months (range, 1.0-8.4) and 2.7 months (range, 
1.2-11.1), respectively. Median progression-free 
survival (PFS), a secondary end point of the study, 
was 4.4 months (95% CI, 3.0-7.9) with a PFS rate 
of 43.9% (95% CI, 35.7%-51.7%) at 6 months. At the 
time of the analysis, median overall survival (OS) 
was not reached (95% CI, 11.3-NR).

Minimal residual disease (MRD), a marker 
under exploration with greater focus in LBCL, 
was an exploratory objective in the study and 
was evaluable in 107 patients. MRD-negativity 
was observed in 45.8% (95% CI, 36.1%-55.7%) 
of patients and the 6-month MRD-negativity 
rate was estimated at 78.7%. In an analysis of 
outcomes by MRD-negativity, investigators 
reported that PFS was longer than the general 
population in those with MRD-negative status.9

Most patients enrolled in the study had DLBCL 
(88.5%). Other CD20-positive mature B-cell 
neoplasms included primary mediastinal LBCL 
(n = 4; 2.5%), follicular lymphoma (n = 5; 3.2%), 
and high-grade B-cell lymphoma not otherwise 
specified (n = 9; 5.7%). Patients received a median 
of 5 cycles of treatment (range, 1-20), equat-
ing to 15 doses. At data cutoff, 32.5% of patients 
remained on treatment. 

Ninety-six patients had primary refrac-
tory disease at baseline. The ORR among this 
subgroup was 55.2%, with a CR rate of 30.2%. 
Prior to enrollment, 61 patients received CAR 
T-cell therapy (38.9%). More than half of patients 
had a response (54.1%), and 34.4% of responders 
had a CR. The median DOR was 9.7 months (95% 
CI, 5.4-NR). For patients who did not receive prior 
CAR T-cell therapy the ORR was 68.8% with a CR 
rate of 41.7%, and the median DOR was NR.9 

A safety analysis showed that grade 3 or higher 
treatment emergent adverse effects (TEAEs) 

Raúl Córdoba 
Mascuñano,  

MD, PhD

“Relapsed or refractory DLBCL  
remains very difficult to treat. We can 
cure up to two-thirds of patients, but 
one-third of patients cannot be cured 

when given frontline therapy...”

—RAÚL CORDÓBA MASCUÑANO, MD, PhD
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were reported among 61.6% of patients, result-
ing in 11 patients discontinuing treatment. The 
most common grade 3 or higher TEAEs included 
neutropenia (14.6%), anemia (10.2%), thrombocy-
topenia (5.7%), and cytokine release syndrome 
(CRS; 2.5%). Any-grade CRS occurred in 49.7% of 
patients on study, and the median time to resolu-
tion was 2 days. AEs of interest included immune 
effector cell–associated neurotoxicity syndrome 
(ICANS), which occurred in 6.4% of patients, with 
1 patient experiencing a grade 3 or higher event. 
Clinical tumor lysis syndrome was document 
in 2 patients and both events were grade 3 or 
higher in severity.

Twelve patients discontinued treatment due 
to TEAEs, with CRS and ICANS attributed to 1 
patient each. Nine patients died on study and 
investigators reported that no grade 5 events were 
attributed to epcoritamab.9

Based on data from this study the FDA accepted 
a biologics license application for epcoritamab 
for adult patients with relapsed or refrac-
tory LBCL who have received 2 or more prior 
lines of therapy.10

Additional studies have been undertaken with 
epcoritamab for patients with DLBCL ineligible 
for ASCT, specifically in combination with GemOx 
in arm 5 of the phase 1/2 EPCORE NHL-2 trial 
(NCT04663347).11

At a data cutoff of December 2021, 27 patients 
with a median age of 71 years (range, 47-87) 
received epcoritamab plus GemOx. The median 
number of prior therapies for this popula-
tion was 2 (range, 1-13) and more than half of 
patients (59%) remained on treatment at the 
time of analysis. 

Two patients died within 60 days of the first 
dose and were not evaluable for response. ORR for 
this cohort of patients was 92% with a complete 
metabolic response rate of 60% and a partial 

metabolic response rate of 32%. The longest dura-
tion of response was 6.9 months.11 

In terms of safety, 4 patients died on treat-
ment and investigators noted that no deaths were 
attributed to epcoritamab. The most common 
TEAEs were CRS (70%), thrombocytopenia 
(70%), and neutropenia (56%). Most cases of CRS 
occurred in cycle 1, were grade 1 or grade 2 in 
severity, and had a median time to resolution of 
2 days. No patients discontinued treatment due 
to CRS. Of note, 3 patients had received prior 
CAR T-cell therapy and all remained on treat-
ment in response.11

CHALLENGING INVESTIGATOR’S CHOICE
EPCORE DLBCL-1 will further explore single-
agent epcoritamab against standard-of-care 
chemotherapy of investigator’s choice among 
patients with relapsed or refractory DLBCL who 
were either ineligible for or did not respond to 
treatment with ASCT (FIGURE).4 The primary effi-
cacy measure is OS, with secondary outcomes of 
PFS, ORR, CR, DOR, time to response, and rate 
and duration of MRD negativity, which will be 
determined as having at least 1 negative MRD 
sample at any time prior to the start of subse-
quent antilymphoma therapy.4

CD20-positive disease must be identified among 
those with DLBCL not otherwise specified, includ-
ing de novo or follicular lymphoma that was 
histologically transformed, double- or triple-hit 
DLBCL, grade 3B follicular lymphoma, T-cell LBCL, 
or histiocyte-rich LBCL. Patients must have an 
ECOG performance status of 0 to 2 and acceptable 
liver and renal function as well as an anticipated 
life expectancy of more than 2 months on stan-
dard-of-care chemotherapy. Of note, patients with 
primary central nervous system tumors are not 
eligible for this trial. Prior treatment with a CD3 × 
CD20 bispecific antibody is not permitted.4

FIGURE.  Assessment of  CD3 × CD20 Bispecif ic  Ant ibody for  DLBCL

INCLUSION CRITERIA
•  Relapsed or refractory 

disease previously treated 
with at least 1 systemic 
therapy including an 
anti-CD20 monoclonal 
antibody in combination 
with chemotherapy

• CD20-positive disease 
•  ECOG performances 

status 0-2
•  Progression on or 

ineligibility for HDT-ASCT
•  Life expectancy > 2 

months on SOC therapy
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END POINTS
Primary
• OS

Secondary
• PFS
• ORR
• CR
• DOR
• TTR
•  Rate and duration of MRD negativity
• TTNT
•  Safety profile, including incidence and 

severity of AEs, laboratory changes, dose 
interruptions, dose delays, and changes in 
lymphoma symptoms measured by FACT-Lym

Investigator’s choice 
chemotherapy

AEs, adverse effects; CR, complete response DOR, duration of response; FACT-Lym, Functional Assessment of Cancer Therapy—Lymphoma; HDT-ASCT, high-
dose chemotherapy and autologous stem cell transplant; MRD, minimal residual disease; ORR, overall response rate; OS, overall survival; PFS, progression-free 
survival; SOC, standard of care; TTNT, time to next treatment; TTR, time to response.

Epcoritamab will be administered as a subcuta-
neous injection following required premedication, 
which include step-up dosing and cortico-
steroid prophylaxis during the first cycle to 
mitigate CRS. Investigator choice chemotherapy 
options include either bendamustine plus ritux-
imab or R-GemOx. ■

The trial is open for enrollment.
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Slow Burn to Wildfire: How Do We Douse 
the Flames of Burnout in Oncology?
by JENNIFER A. LIGIBEL, MD

BURNOUT IN MEDICINE IS not new—the syndrome was 
described in 1974 by psychologist Herbert J. Freudenberger 
as a condition that occurs when occupation-related stress 
combined with additional life pressures exceed an individ-
ual’s ability to cope and thrive, resulting in physical and 
mental distress.1,2 Trauma and stress related to the COVID-19 
pandemic, coupled with subsequent widespread labor short-
ages, have turned what was an endemic issue in medicine to 
a pandemic of burnout in health care. 

Longitudinal work evaluating the prevalence of burnout 
among physicians in the United States between 2011 and 
2021 demonstrated that 62.8% of physicians surveyed in 
2021 reported at least 1 burnout-related symptom compared 
with 38.2% (P < .001) in 2020 and 45.5% (P < .001) in 2011.3 
Given that burnout has been linked to higher rates of depres-
sion, substance use disorders, suicide, medical errors, and 
reduction in work hours, these findings have profound 
consequences not only for physicians and other members 
of the health care team, but for the practice of medicine 
more broadly.4-8

BURNOUT IN ONCOLOGY
Recent reports have focused on the pandemic’s impact on 
physician burnout in fields including emergency medi-
cine, critical care, and hospital medicine.3,9  Oncologists and 
other members of the oncology care team face challenges 
inherent to their work that place them at high risk of burn-
out, such as caring for a high proportion of terminally ill 
patients, counseling families, and prescribing and manag-
ing potentially toxic therapies.1,2,8,10   

Shanafelt et al conducted a survey assessing burnout and 
related predictors in a cohort of 1998 US-based oncologists 
identified through membership files of the American Society 
of Clinical Oncology (ASCO) in 2013.8 Burnout was assessed 
through the Maslach Burnout Inventory, a standardized 
measure that assesses the 3 primary domains of burnout 
(emotional exhaustion, depersonalization, and a feeling of 
low personal accomplishment). 

Among a final sample size of 1490 respondents, 44.7% 
reported at least 1 symptom of burnout. Moreover, 38.3% 
reported emotional exhaustion, 24.9% depersonalization, 
and 13.2% a sense of low personal achievement. A multivar-
iate analysis revealed that younger age (P < .001), higher 
number of hours providing direct patient care (P < .001), 
higher number of hours performing work-related tasks at 
home (P = .039) and focus on an individual type of cancer 
(P = .027) were factors significantly associated with higher 
risk of burnout. 

The survey also identified significant differences in the 
factors associated with burnout in the private practice vs 
academic settings. In private practice, having children was 
associated with lower risk of burnout (P = .036), whereas 
spending more time engaged in administrative work was 
associated with higher risk of burnout (P = .003). In academic 

practice, being female (P = .042), having shorter appoint-
ment lengths for return patients (P = .049), and having more 
weekends on call (P = .002) were associated with higher 
risk of burnout. 

Studies have also evaluated the prevalence and drivers of 
burnout in nonphysician members of the oncology care team. 
A 2019 survey assessed burnout and its relationship to work-
place factors in members of the Association of Physician 
Assistants in Oncology.11  

Of 342 survey respondents 48.7% met the definition of 
burnout, with 43.6% having a high score on the emotional 
exhaustion scale and 22.2% on the depersonalization scale. 
Although patient volume was not associated with burnout, 
physician assistants who perceived a higher workload were 
at increased risk of burnout (P = .001). Physician assistants 
who spent more time practicing in a manner consistent with 
their education and experience were at lower risk of burnout; 
those who spent at least 75% of their time working at top of 
license had a burnout rate of 43.4% compared with 56.7% for 
those who spent less than 75% of their time working at this 
level. Finally, mismatch between individual and workplace 
values (P = .003) and rewards (P = .008) were also associated 
with increased risk of burnout.11 

A similar survey collected information about burnout 
among oncology pharmacists (n = 614) in 2020.10 Most respon-
dents (61.8%) met the definition of burnout, with 57.9% having 
high scores on the emotional exhaustion scale and 31.3% 
scoring high on the depersonalization scale. Pharmacists 
who met the definition of burnout worked more hours  
(48.6 ± 9.6 h/wk vs 44.5 ± 9.6 h/wk; P < .001) and spent more 
time on administrative (7.5 hours/week vs 4.3 h/wk; P < .001) 
compared with those who did not meet the definition.10 

These surveys suggest that burnout is prevalent across 
the oncology care team, with high rates of emotional exhaus-
tion. Long work hours were related to higher rates of burnout 
across professions. However, other predictors of burn-
out differed depending on job role and practice setting, 
suggesting that strategies to mitigate burnout must be indi-
vidualized to be impactful. 

MITIGATING BURNOUT AND SUPPORTING 
PROFESSIONAL WELL-BEING
To address the growing threat that burnout poses to the 
health care workforce, many organizations, including the 
American Medical Association (AMA) and the National 
Academy of Medicine, have supported work to explore the 
drivers of burnout and develop initiatives to mitigate it and 
reinforce professional well-being in health care workers. 

The AMA commissioned a landmark report in 2013 that 
highlighted the importance of delivering high-quality care 
to increase professional satisfaction, pros and cons of elec-
tronic health records, value of income stability and fairness, 
and cumulative burden of regulations.12 This work has led 
to the development of online resources, such as the STEPS 
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Forward toolkits, aimed at mitigating burnout 
and supporting clinician well-being. 

In 2019, the National Academy of Medicine 
published a consensus report titled, “Taking 
Action Against Clinician Burnout: A Systems 
Approach to Professional Well-Being.” The report 
categorized the causes of burnout and recom-
mended a multi-pronged action plan that included 
the creation of positive work and learning envi-
ronments, reduction of administrative burden, 
optimization of information technologies, provi-
sion of support for clinicians and trainees, and 
investment in research on clinician well-being.13  

The ASCO has focused on developing initia-
tives to address burnout in the oncology work 
force. In 2020, ASCO created a Clinician Well-
Being Task Force as a collaborative effort 
between ASCO committees, with the goal of coor-
dinating efforts to address burnout in oncology 
clinicians.2 The group has a transdisciplinary 
membership, including ASCO volunteers with 
expertise in oncology, psychology/psychiatry, 
nursing/advanced practice, burnout/well-being, 
professional/organizational development, ethics, 
and cancer administration. 

The ASCO task force subsequently developed 
a roadmap outlining the mission and the 5-year 
goals of the ASCO Well-Being initiative. Key 
objectives of the task force include incorporat-
ing clinician well-being across ASCO activities, 
broadening resources to support well-being, 
and promoting research to identify clinician 
practice needs. It is also committed to collect-
ing longitudinal data regarding the prevalence 
and predictors of burnout in oncology clinicians. 

The initiative planned to conduct an additional 
survey assessing the prevalence and predic-
tors of burnout in ASCO physician members in 
January of 2023 to help guide further recommen-
dations and initiatives (FIGURE14). 

Burnout is a growing problem in oncology 
and in medicine more broadly. Longer work 
hours drive high rates of burnout across profes-
sional roles, but other drivers of burnout are 
more specific to job roles and work environment. 
Developing meaningful initiatives to mitigate the 
factors contributing to burnout will require soci-
etal level change and commitments at the level 
of individual institutions. Coordinated efforts by 
organizations like the AMA, National Academy 
of Medicine, and ASCO will play a critical role in 
driving the changes needed to support both clini-
cians and high-quality care for patients. ■
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GOAL 1
Engage in clinician well-being  
across ASCO activities

•  Promote education and policy solutions centered 
on well-being

•  Strengthen connections between ASCO clinical, 
policy, and education programs

•  Incorporate well-being initiatives within volunteer 
and professional development programs

GOAL 2
Broaden and diversify oncology clinician 
resources to support well-being

•  Consolidate and improve accessibility of existing 
ASCO well-being resources

•  Propose and develop innovative well-being 
resources

•  Address diversity, equity, and inclusion of 
oncologists throughout ASCO well-being activities

5-year outcome
Cancer care delivered in clinical and research environments where patients, clinicians, 

and practices thrive

GOAL 3
Promote research to identify clinician 
and practice needs

•  Highlight areas of research needed to expand 
understanding of oncology clinician well-being

•  Publish and disseminate information specific to 
well-being/burnout in oncology

FIGURE.  5-Year Goals  of  the ASCO Oncology Cl in ic ian Wel l -Being Task Force 14

ASCO, American Society  
of Clinical Oncology.
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prior treatment with a platinum-containing regimen.
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Learn more about JEMPERLI at JEMPERLIHCP.COM 

IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
•  Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1– 
blocking antibody, including JEMPERLI. 

•  Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

•  Based on the severity of the adverse reaction, withhold or  
permanently discontinue JEMPERLI. In general, if JEMPERLI  
requires interruption or discontinuation, administer systemic  
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent)  
until improvement to ≤Grade 1. 
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
•  JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. In patients treated with other PD-1/PD-L1– 
blocking antibodies, the incidence of pneumonitis is higher 
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Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
•  Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
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Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
  •  Adrenal Insufficiency  

○  Adrenal insufficiency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2 
or higher adrenal insufficiency, initiate symptomatic 
treatment per institutional guidelines, including  
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

 •   Hypophysitis 
○  JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI  
depending on severity.

•  Thyroid Disorders 
○  Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
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•  Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis  
○  JEMPERLI can cause type 1 diabetes mellitus, which can  

present with diabetic ketoacidosis. Monitor patients for  
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending  
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
•  JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
•  JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

•  In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

•  The updated analysis showed a median duration of response of 34.7 months with a median 
follow-up of 20.4 months2‡

The efficacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of  
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every  
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated efficacy analysis for JEMPERLI included 103 patients using the same study criteria.1

JEMPERLI has an established safety profile1,2

•  4.8% of patients permanently discontinued treatment due to adverse reactions
•  The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia,  

and constipation
• Safety data from the updated analysis were consistent with the established safety profile
CI=confidence interval; ORR=overall response rate.

†As measured from time of first response.1

‡Median follow-up time is a post hoc analysis of time since initial response.2
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Other Immune-Mediated Adverse Reactions
•  The following clinically significant immune-mediated adverse  

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI 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. 
○  Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○ Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
  ○   Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

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

  ○  Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○ Endocrine: Hypoparathyroidism
  ○  Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe  
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
•  Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
•  Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with  
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia,  
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased  
sodium, decreased leukocytes, decreased albumin, increased  
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

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

References: 
1. JEMPERLI. Prescribing Information. GlaxoSmithKline; 2022.  
2. Data on file, GlaxoSmithKline.
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dMMR Recurrent or Advanced  
Endometrial Cancer
ILLUMINATED
INDICATION
JEMPERLI is indicated for the treatment of adult patients with mismatch 
repair deficient (dMMR) recurrent or advanced endometrial cancer (EC), as 
determined by an FDA-approved test, that has progressed on or following 
prior treatment with a platinum-containing regimen.
This indication is approved under accelerated approval based on tumor 
response rate and durability of response. Continued approval for this 
indication may be contingent upon verification and description 
of clinical benefit in a confirmatory trial(s).

Learn more about JEMPERLI at JEMPERLIHCP.COM 

IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
•  Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1– 
blocking antibody, including JEMPERLI. 

•  Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

•  Based on the severity of the adverse reaction, withhold or  
permanently discontinue JEMPERLI. In general, if JEMPERLI  
requires interruption or discontinuation, administer systemic  
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent)  
until improvement to ≤Grade 1. 
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
•  JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. 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. 
Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
•  Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
colitis. In such cases, consider repeating infectious workup 
to exclude alternative etiologies.  

Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
  •  Adrenal Insufficiency  

○  Adrenal insufficiency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2 
or higher adrenal insufficiency, initiate symptomatic 
treatment per institutional guidelines, including  
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

 •   Hypophysitis 
○  JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI  
depending on severity.

•  Thyroid Disorders 
○  Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
depending on severity.

•  Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis  
○  JEMPERLI can cause type 1 diabetes mellitus, which can  

present with diabetic ketoacidosis. Monitor patients for  
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending  
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
•  JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
•  JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

•  In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

•  The updated analysis showed a median duration of response of 34.7 months with a median 
follow-up of 20.4 months2‡

The efficacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of  
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every  
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated efficacy analysis for JEMPERLI included 103 patients using the same study criteria.1

JEMPERLI has an established safety profile1,2

•  4.8% of patients permanently discontinued treatment due to adverse reactions
•  The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia,  

and constipation
• Safety data from the updated analysis were consistent with the established safety profile
CI=confidence interval; ORR=overall response rate.

†As measured from time of first response.1

‡Median follow-up time is a post hoc analysis of time since initial response.2
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Other Immune-Mediated Adverse Reactions
•  The following clinically significant immune-mediated adverse  

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI 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. 
○  Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○ Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
  ○   Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

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

  ○  Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○ Endocrine: Hypoparathyroidism
  ○  Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe  
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
•  Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
•  Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with  
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia,  
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased  
sodium, decreased leukocytes, decreased albumin, increased  
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

Please see Brief Summary of full Prescribing Information on 
the following pages.
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1. JEMPERLI. Prescribing Information. GlaxoSmithKline; 2022.  
2. Data on file, GlaxoSmithKline.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

This indication is approved under accelerated 
approval based on tumor response rate and 
durability of response [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  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI 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 in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identification and management of immune-
mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1–blocking 
antibodies. Monitor closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

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 reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. 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 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred 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 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
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.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, 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, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue: 
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of 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 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.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

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 pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 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: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

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 JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult  
patients with mismatch repair deficient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

This indication is approved under accelerated 
approval based on tumor response rate and 
durability of response [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  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI 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 in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions. 

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identification and management of immune-
mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1–blocking 
antibodies. Monitor closely for symptoms and 
signs that may be clinical manifestations of 
underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid 
function tests 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual field cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the  
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically significant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades 
 %

Grade 
3 or 4 

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

   Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

   Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b  Includes anemia, decreased hemoglobin, iron deficiency, 
and iron deficiency anemia.

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 reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. 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 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients. 

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred 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 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency: JEMPERLI can cause 
primary or secondary adrenal insufficiency. 
For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insufficiency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insufficiency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1%  
of the 515 patients treated with JEMPERLI  
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.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, 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, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue: 
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of 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 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.

5.4  Embryo-Fetal Toxicity
Based on its mechanism of action, JEMPERLI

Clinically relevant adverse reactions in <10%  
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders: 
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

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 pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 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: 
•   Severe and fatal immune-mediated  

adverse reactions [see Warnings and 
Precautions (5.1)]

•   Infusion-related reactions [see Warnings  
and Precautions (5.2)]

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 JEMPERLI as a single-agent in  
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled  
290 patients with endometrial cancer and  
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair Deficient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least  
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within  
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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or severe abdominal pain [see Warnings 
and Precautions (5.1)].

• Hepatitis: Advise patients to contact their 
 healthcare provider immediately for jaundice,  
 severe nausea or vomiting, or easy bruising or 
 bleeding [see Warnings and Precautions (5.1)].

• Immune-mediated endocrinopathies: Advise  
 patients to contact their healthcare provider 
 immediately for signs or symptoms of 
 hypothyroidism, hyperthyroidism, thyroiditis, 
 adrenal insufficiency, hypophysitis, or type 1 
 diabetes mellitus [see Warnings and Precautions 
(5.1)].

• Nephritis: Advise patients to contact their  
 healthcare provider immediately for signs 
 or symptoms of nephritis [see Warnings and 
 Precautions (5.1)].

• Severe skin reactions: Advise patients to 
 contact their healthcare provider immediately 
 for any signs or symptoms of severe skin 
 reactions, SJS, TEN, or DRESS [see Warnings 
 and Precautions (5.1)].

• Other immune-mediated adverse reactions: 
• Advise patients that immune-mediated adverse 
reactions can occur and may involve any organ 
system, and to contact their healthcare provider 
immediately for any new signs or symptoms 
[see Warnings and Precautions (5.1)].

• Advise patients of the risk of solid organ 
transplant rejection and to contact their 
healthcare provider immediately for signs or 
symptoms of organ transplant rejection [see 
Warnings and Precautions (5.1)].

Infusion-Related Reactions
• Advise patients to contact their healthcare 
 provider immediately for signs or symptoms 
 of infusion-related reactions [see Warnings and 
 Precautions (5.2)].

Complications of Allogeneic HSCT
• Advise patients of the risk of post-allogeneic 
 hematopoietic stem cell transplantation 
 complications [see Warnings and Precautions 
 (5.3)]. 

Embryo-Fetal Toxicity
• Advise females of reproductive potential of  
 the potential risk to a fetus and to inform their 
 healthcare provider of a known or suspected 
 pregnancy [see Warnings and Precautions (5.4), 
Use in Specific Populations (8.1, 8.3)].

• Advise females of reproductive potential to use 
 effective contraception during treatment with 
 JEMPERLI and for 4 months after the last dose 
[see Warnings and Precautions (5.4), Use in 
 Specific Populations (8.1, 8.3)].

Lactation
• Advise women not to breastfeed during 
 treatment with JEMPERLI and for 4 months 
 after the last dose [see Use in Specific 
 Populations (8.2)].
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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 to 
dostarlimab-gxly in the studies described below 
with the incidence of antibodies in other studies or 
to other products may be misleading.

The immunogenicity of dostarlimab was evaluated 
in GARNET. Treatment-emergent anti-drug 
antibodies (ADAs) against dostarlimab-gxly were 
detected in 2.1% of 384 patients who received 
dostarlimab-gxly at the recommended dosage. 
Neutralizing antibodies were detected in 1% 
of patients. Because of the small number of 
patients who developed ADAs, the effect of 
immunogenicity on the efficacy and safety of 
dostarlimab-gxly is inconclusive. 

8  USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Risk Summary
Based on its mechanism of action, JEMPERLI 
can cause fetal harm when administered to a 
pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. There are 
no available data on the use of JEMPERLI 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 
placental barrier; therefore, dostarlimab-gxly 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 JEMPERLI 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 JEMPERLI 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 dostarlimab-gxly 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 
dostarlimab-gxly in human milk or its effects on 
the breastfed child or on milk production. Because 
of the potential for serious adverse reactions in a 
breastfed child, advise women not to breastfeed 
during treatment and for 4 months after the last 
dose of JEMPERLI.

8.3  Females and Males of Reproductive 
Potential
JEMPERLI can cause fetal harm when 
administered to a pregnant woman [see Use in 
Specific Populations (8.1)]. 
Pregnancy Testing
Verify pregnancy status in females of reproductive 
potential prior to initiating JEMPERLI [see Use in 
Specific Populations (8.1)].
Contraception
Females: Advise females of reproductive potential 
to use effective contraception during treatment 
with JEMPERLI and for 4 months after the last 
dose.

8.4 Pediatric Use
The safety and efficacy of JEMPERLI have not 
been established in pediatric patients.

8.5  Geriatric Use
Of the 515 patients treated with JEMPERLI, 
51% were younger than 65 years, 37% were 
aged 65 through 75 years, and 12% were 
75 years or older. No overall differences in safety 
or effectiveness were observed between these 
patients and younger patients. 

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

Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated
adverse reactions that may be severe or fatal, 
may occur after discontinuation of treatment, and 
may require corticosteroid or other treatment and 
interruption or discontinuation of JEMPERLI. These 
reactions may include:
• Pneumonitis: Advise patients to contact their 

healthcare provider immediately for new or 
worsening cough, chest pain, or shortness of 
breath [see Warnings and Precautions (5.1)].

• Colitis: Advise patients to contact their 
healthcare provider immediately for diarrhea 

Table 2. Laboratory Abnormalities that Worsened 
from Baseline to Grade 3 or 4 Occurring in 
≥1% of Patients with dMMR Endometrial 
Cancer Receiving JEMPERLI in GARNET

   Laboratory Test

JEMPERLI (N=104)

All 
Gradesa

%

Grade 
3 or 4a

%

   Hematology

   Decreased lymphocytes 37 9

   Decreased leukocytes 21 2.9

   Chemistry

   Decreased albumin 30 2.9

   Increased creatinine 27 2.9

   Increased alkaline 
   phosphatase 25 2.9

   Increased aspartate    
   aminotransferase 16 1.9

   Increased alanine  
   aminotransferase 15 2.9

   Electrolytes

   Decreased sodium 26 4.8

   Increased calcium 15 1.9

   Decreased potassium 15 1.9
a Consists of new onset of laboratory abnormality or 
worsening of baseline laboratory abnormality.

6.1 Clinical Trials Experience (cont)

Continued from previous page
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SOCIAL MEDIA HAS BECOME a vital resource for the 
dissemination of oncology news. Networking websites and 
applications not only serve as spaces to share images and 
data from clinical trials and conference presentations in real 
time, but they also act as a job recruiting vessel and commu-
nity platform for physicians to come together, according to 
Joyce Ohm, PhD. 

“There are important discussions [happening] on social 
media in the scientific and medical communities, and it’s 
almost a requirement now that you at least be there listen-
ing if not actively engaging….[People] will often start with 
listening, then put their toes in the water and go further and 
further until [they’re] actively engaging. But there’s noth-
ing wrong with listening either,” Ohm, an associate professor 
of oncology, chair of cancer genetics and genomics, and the 
John and Santa Palisano Endowed Chair of Cancer Genetics 
at Roswell Park Comprehensive Cancer Center in Buffalo, 
New York, said in an interview with OncologyLive®. “These 
platforms have also been used not only to promote individ-
ual work, but institutions are [also] using it to help work on 
diversity, equity, and inclusion efforts to solicit individuals 
from underrepresented populations for new jobs. It’s become 
a huge component of employment on our end.”

Peter Soscia, a marketing communications manager at 
Roswell Park Comprehensive Cancer Center, also joined the 
conversation to discuss how conversations between inves-
tigators and their institutional marketing departments can 
be beneficial. In the joint interview, Soscia explained what 
managing communications is like behind the scenes, and 
Ohm detailed the significance of Twitter’s platform as she’s 
seen it grow over the years. 

Q
How and when are you using social media 
professionally?

OHM: I [am from] the generation of [investigators] who have 
grown up with social media. To give you context, email was 

invented when I was in college, so this isn’t something I have 
lived with my whole career. It’s something we’ve had to adapt 
to. In terms of social media, I spend a lot of time thinking 
about personal vs professional social media. In a new chair 
role, I also have to think about our departmental and insti-
tutional role on social media, and I absolutely keep those 
things separate.

On Twitter, I maintain a professional individual account 
and a department account, and I try to keep those separate. 
Professionally, I use Twitter almost in replacement of search-
ing for new science. I follow experts in my field and several 
related fields. You’re seeing the science faster there than even 
in publications. I use it as a source of new science to curate 
new publications and as a way to share those with my team 
and throughout the department.

The primary uses are information gathering and learning 
about what’s going on in the outside world. The second thing 
we do on social media is promote our own work and share our 
own ideas within the field at an individual professional level, 
a lab level, and a department level. We use it as promotion for 
new publications, new grants, [and] to share recruitment strat-
egies—that’s the third piece of this. We’re trying to solicit either 
feedback or fill new positions. [Social media has] replaced what 
I would call the traditional job advertisement type [of] func-
tions. We don’t really do any of that [departmentally] anymore. 
[However], I’m sure at the institutional level, they probably still 
[use traditional recruitment], but faculty advertisements [are 
not found] in the classifieds of Science anymore. Investigators 
are finding them on social media, and it has replaced a lot of the 
traditional functions there.

It goes both ways now, which is quite fascinating; not only 
are institutions and labs actively soliciting open opportuni-
ties through Twitter and other social media, [but] individuals 
are [also] actively advertising when they are looking for new 
positions and what they’re looking for, using social media as a 
virtual résumé in some cases.

SOSCIA: It goes a little bit beyond that, too. People are 
actively searching stuff, and social media almost eliminates 
the need to be physically in front of someone to get to know 
them. From our Roswell Park accounts, we see that as an 
institution, we are getting tagged directly, but we’ll also get 
tagged in tweets that Dr Ohm is tagged in or in posts that one 
of her fellows is making about their work. In getting them-
selves out there, it’s also building relationships.

Q What are top priorities for social media that you 
have in mind as a marketing communications 

manager from an institutional perspective?
SOSCIA: From an institutional perspective, we have differ-
ent audiences to consider. We have a patient population, 
the community at large, news outlets, our own [investiga-
tors], other cancer centers, governmental bodies, [and more]. 
There are a lot of different things to consider when you’re 

Speaking Media Language Unlocks Potential  
for Institutions, Investigators 
by MEGAN HOLLASCH 
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putting messages out. For the most part, we’ve 
kept Facebook and Instagram about communi-
cations for patients or the general population. 
[For example], posts about cancer awareness 
months, the blogs we’re writing, [and] things 
of that nature. We’re not putting many press 
releases or science-related topics on those plat-
forms, unless it’s specifically written or filmed for 
a general audience.

Twitter’s platform is built for that peer-to-peer 
relationship both from [an investigator] or oncolo-
gist perspective [and] on [an] individual level, [as 
well as] a center-to-center basis. Twitter’s more 
of a catch-all for us, where we’re putting every-
thing out there. [However], our real goal there is 
to make sure we’re using that as a peer-to-peer 
professional network, boosting reputation of what 
Roswell Park is offering, from our physicians’ 
research to innovative treatment options. Our 
press releases go out on Twitter, and we like to 
amplify what our physicians are doing and what 
they’re putting out [in academia].

We’re fortunate to have a strong marketing staff 
here at Roswell Park, but we can’t promote every 
single investigator’s work individually. There’s 
a grading guide to what published work receives 
an individual press release, so we always encour-
age individuals—whether they’re a fellow, surgeon, 
[investigator], etc—to share [their published work] 
with the marketing department. We also encour-
age our physicians to have their own Twitter 
accounts and to have their department start their 
own departmental pages. That way, they can add 
to the conversation and let us know by tagging us. 
Then we’ll help amplify that, as well.

It’s been interesting to watch platforms that 
were designed to be for personal interaction also 
work for professional interactions. For [Roswell 
Park], the shifts in platforms algorithmically, 
due to monetary reasons and sometimes politi-
cal pressures, have been intriguing to see over 
the years. It’s a bit of a cat-and-mouse game, as it 
always has been with social media—figuring out 
a platform’s algorithm, how it’s changing, and 
what type of content is going to perform well. 
That’s been the biggest challenge for us, trying 
to figure out what’s going to work best today 
and in the future.

Q
What are some of the strategies you 
have in place, either at the individual 

or institutional level, to make sure the 
word is getting out there? 
SOSCIA: I’ll use conferences as an example, 
but some of this applies to publications, too. 
The key is communicating with your marketing 
departments. In the past couple years, for major 
conferences, we have tried to make an effort to 
reach out to the chairs of the departments in 
advance. For example, at the [64th] American 
Society of Hematology [Annual Meeting and 

Exposition], we made sure we reached out to the 
investigators in the hematology/oncology depart-
ments, who [would] likely [attend]. It’s important 
because it lets us know what investigators will be 
presenting so we can get ahead of the game and 
not [have to] wait for the agenda to [be] released, 
see the names of our physicians, and follow-up 
after the fact. In advance, we can get quotes and 
promote the presentations as the conference is 
ongoing, both with a formal press release and a 
quote card on social media. We use the conference 
hashtag, tag the conference, and tag the investiga-
tor, if they’re on social media, to amplify it.

We always encourage individuals to tag the 
institution when posting or tweeting at confer-
ences, both in relation to their work and the work 
of colleagues, because we’re not going to be there 
on-site and can’t see everything that’s going on. 
We want our physicians and our [investigators] to 
be our eyes and ears on the ground, and we can 
help amplify [what’s] going on at the conferences.

OHM: That’s a big piece of it. The institution 
wants to promote the work at the institution, but 
one of the roles that we [as investigators] have to 
play is amplifying the attention on the institu-
tion by live tweeting these conferences. I’ve done 
a couple, [and] it’s a lot of work to live tweet a 
whole conference, so sometimes you have to pick 
and choose. [However], it also has been one of the 
most effective tools I’ve had in my entire career in 
terms of building visibility in a field. 

It does work if you do it. We can see how the 
online networking has translated into real-life 
networking and can help build an individual 
laboratory or individual principal investigator’s 
reputation. I try [to] make sure I’m tagging my 
department and tagging Roswell Park, because it 
increases visibility for us. 

[If you live tweet a conference], you’ll be amazed 
at how many of your colleagues will start to follow 
you. And that [has] panned out for me into real-
world invitations to speak, join multi-institutional 
research groups, and build those networks out.

Q What are some important tips in 
terms of follow-up on social media 

and staying an active member? 
OHM: I’m a work in progress in this area. I can 
live tweet and promote work, [and] I’ve built some 
interpersonal relationships, but I’m not the best 
at it. There are individuals [at Roswell Park] who 
are better at it and who are better at the follow-up 
and the repeat engagement elements of this. 
Sustaining these social media connections [is 
the hard part].

Those who have been more successful at that 
than others are often individuals who infuse a 
little more personality in with the professional 
and get more repeat interactions. That bit of 
personality or personal touch can help build those 
longer-sustained relationships. 

Another tactic that pays off is when individu-
als will tweet a tutorial on their work. You’ll see 
[investigators] who will actively tweet their publi-
cation with each figure and the major discoveries, 
and they’ll tag others in the field to bring into the 
discussion. When you do that, I think it can help.

Q
How have your social media 
strategies changed?

SOSCIA: Our strategy definitely changed during 
the [COVID-19] pandemic. My biggest takeaway 
for someone who is either just starting out as 
a social media manager for a cancer center or 
someone who has been doing this for a long time 
who’s a little frustrated with how their pages 
are performing recently is that nothing is turn-
key when it comes to social media. You must be 
ready to change. Something that worked last 
year, you can try it again, but you have to be OK 
with adjusting if it doesn’t work as well the next 
time around. Year to year, we’ve seen that in our 
numbers—they’ve moved up and down depending 
on what’s going on and what changes plat-
forms have made. 

Social media teams [must] be actively engaged 
with the industry trends—how short posts need 
to be, [whether videos or photos are] working 
better—we have to stay ahead of those trends. So, 
when you have these big conferences or [you’re] 
promoting big moments at your institution, you 
need to have an inkling of what has been working 
for you on your page so you can transform your 
messaging to fit that.

OHM: One of the biggest challenges of all this 
is the constant evolution of the platforms, and 
that’s ongoing as we speak. We don’t know what 
the next one will be or what will survive. That’s 
probably more challenging the older we get, but 
for our younger faculty, this is all kind of second 
nature, so they do it better than we do.

SOSCIA: It’s been interesting [to run social 
media] these past couple years. My biggest take-
away for someone reading this as a physician is to 
communicate with your marketing department, 
no matter how small [or] big something is. Send 
them a message [ahead of time] when you have 
a publication. Hopefully that is already happen-
ing at your institution, but if it’s not, just send a 
message [that says], “I have this paper; do you 
want to do anything with it?” That’s all it takes. 

To anybody who’s starting a new departmen-
tal twitter account [or] an individual account, 
know that there’s a snowball effect when it 
comes to social media. That’s the message we 
present to new faculty. Your first 100 likes or 
follows are the hardest to get. The more you do it 
[and] the more you put out there, the better and 
more engagement you’re going to get. Don’t get 
discouraged if it’s not happening right away. It 
takes time, but it’s [as] good [of a] time as any to 
get started. ■
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TREATMENT OPTIONS FOR patients with 
acute myeloid leukemia (AML) have expanded 
recently, but the prognosis for these patients 
remains poor. However, investigators are devel-
oping several novel approaches that are showing 
promise in the AML space, such as agents 
that target the endothelial cell adhesion mole-
cule E-selectin.

E-selectin is part of the bone marrow hemato-
poietic stem cell vascular niche that plays a role 
in regulating hematopoietic stem self-renewal 
and commitment. The vascular adhesion molecule 
is often expressed by endothelial cells because 
of inflammation or injury, and cell surface 
E-selectin is known to significantly increase on 
bone marrow endothelial cells in patients with 
AML. The molecule can also trigger signaling 
pathways that promote malignant cell survival, 
regeneration, and chemoresistance.1,2

Uproleselan, an E-selectin agonist, has been 
shown to inhibit prosurvival signaling, lessen 
AML blast regeneration, and synergize with 
chemotherapy. The agent can also release AML 
cells from vascular sequestration and disrupt 
chemoresistance pathways.1,3

In data presented at the 64th American Society 
of Hematology Annual Meeting & Exposition, 
results from 2 ongoing clinical trials of uproleselan 
combinations demonstrated promising prelimi-
nary efficacy and a manageable safety profile for 
patients with AML.2,3

UPROLESELAN PLUS CLADRIBINE  
AND CYTARABINE
In an ongoing phase 1b/2 trial (NCT04848974), 
investigators are evaluating the safety, tolerabil-
ity, and efficacy of uproleselan plus cladribine and 
low-dose cytarabine. To be eligible for enrollment, 
patients must have previously treated second-
ary AML and not have received therapy for their 
AML, have adequate organ function, be at least 
age 18 years, have an ECOG performance status 
of 2 or less, and be at least 1 week removed from 
their last treatment with a hypomethylating 
agent. Flow cytometry was used to determine the 
presence of the E-selectin ligand.2

At the time of the analysis, with a median 
follow-up of 3.3 months, the median age of 
enrolled patients was 71 years (range, 58-80) and 
most patients were men (66.7%). Most patients 
had an ECOG performance status of 1 (66.7%) and 
had prior myelodysplastic syndrome (60%). The 
median number of prior treatments was  

2022 ASH Data Highlight Value  
of E-selectin in AML 
by KYLE DOHERTY

1 (range, 1-3); the most common prior treatment 
approaches were venetoclax (Venclexta; 53%) and 
stem cell transplant (20%).2

A 3 + 3 dose-escalation approach was used. Over 
the course of each 4-week cycle, patients were 
treated with a fixed dose of intravenous (IV) upro-
leselan 800 mg plus IV cladribine for 5 days (3.75 
mg/m2 and 5 mg/m2 at dose level –1 and dose 
level 1, respectively) and subcutaneous low-dose 
cytarabine twice daily for 10 days (15 mg and  
20 mg at dose level –1 and dose level 1, respec-
tively) during induction. During consolidation, 
the same regimen was followed, except cladrib-
ine was given for 3 days for up to 6 cycles.2

Evaluable patients (n =  8) achieved an overall 
response rate (ORR) of 62%, including 1 complete 
remission (CR) with incomplete hematological 
recovery (CRi) and 1 CR with incomplete plate-
let recovery. Median overall survival (OS) was 
4.7 months, and median event-free survival 
(EFS) was 1.3 months. The 4-month relapse-free 
survival rate was 67%.2

Common any-grade adverse effects (AEs) for 
patients in the safety population (n = 21) were 
neutropenic fever (70%), bleeding (10%), nausea 
(5%), hypotension (5%), cystitis (5%), and  
thrombosis (5%). At dose level –1, there were  
5 instances of grade 3 or greater neutropenic 
fever, 1 instance of grade 3 or greater hypoten-
sion, and 1 instance of grade 1/2 nausea. At dose 
level 1, there were 10 instances of neutropenic 
fever, 2 instances of bleeding, and 1 instance of 
cystitis, all grade 3 or greater.2

No dose-limiting toxicities were observed at 
either dose level. The median time to achieve an 
absolute neutrophil count of at least 0.5 × 109/L 
was 29 days (range, 17-39), and the median time 
to a platelet count of at least 50 × 109/L was 38 
days (range, 33-48).2

Study authors concluded that the combina-
tion was well tolerated, with patients displaying 
response regardless of the use of previous vene-
toclax or hypomethylating agents. Targeting 
the vascular niche in AML is another feasible 
approach in treatment that may overcome resis-
tance, they wrote in conclusion.2

UPROLESELAN IN COMBINATION WITH 
VENETOCLAX AND AZACITIDINE
In another phase 1 clinical trial (NCT04964505), 
uproleselan is under investigation in combina-
tion with azacitidine (Onureg) and venetoclax in 
older patients with treatment-naïve AML, as well 
as those who are unfit for standard-of-care treat-
ments. Patients must be at least age 18 years and 
be eligible for frontline azacitidine and venetoclax 
to be included in the study.3

Enrolled patients received IV uproleselan  
800 mg daily for 7 days, azacitidine 75 mg/m2 via 
standard IV delivery or subcutaneously daily for  
7 days, and venetoclax 400 mg orally daily for  
28 days, in 28-day cycles. Study treatment contin-
ued until disease progression, intolerance, or 
patient withdrawal. Bone marrow biopsies were 
performed following every cycle until morphologic 
leukemia–free state (MLFS) or better response. ©
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The primary end point of the study was safety. 
Secondary end points included ORR, EFS, OS, 
and duration of response. Efficacy in patient 
subgroups and E-selectin ligand expression on 
blasts were included as exploratory end points.3

At the June 26, 2022, data cutoff, 8 patients, 
mostly women (75%), with a median age of 78 
years (range, 70-81) were enrolled. Patients had 
an ECOG performance status of 0, 1, or 2, at a rate 
of 38%, 38%, and 25%, respectively. AML subtypes 
were evenly split between de novo and secondary.

Most patients (75%) had adverse-risk disease per 
European LeukemiaNet 2017 risk stratification 
criteria. In terms of cytogenetics, patients were 
either normal (38%), complex (38%), or other (25%).

Findings from the study showed that 5 patients 
experienced a CR and 1 patient achieved a CRi. 
All 8 patients experienced an MLFS or better 
response. Nearly all the CR/CRi responses 
occurred after cycle 1 (n = 5).3

In terms of safety, no dose-limiting toxici-
ties were observed, and no deaths occurred 
during the first 30 days. Common any-grade AEs 
included anemia (75%), decreased platelet count 
(75%), anorexia (50%), and nausea (50%). Grade 
3/4 AEs consisted of anemia (75%), decreased 
platelet count (75%), decreased neutrophil count 
(50%), and febrile neutropenia (25%).3

Half of the patients experienced a serious AE. 
Grade 3/4 serious AEs included decreased plate-
let count (25%), fracture (13%), and heart failure 
(13%). There were 2 instances of grade 5 serious 
AEs, 1 occurrence each of sepsis and malignant 
neoplasm/AML progression.3

All patients completed the first cycle of treat-
ment. The median time on study was 126 days 
(range, 32-179), and the median number of treat-
ment cycles received was 3 (range, 1-6). Two 
patients remained on treatment at data cutoff, and 
6 have discontinued study treatment because of 
patient decision (n = 4) or death (n = 2).3

Investigators concluded that the combina-
tion showed promising preliminary efficacy 
with a tolerable safety profile. Two additional 
study sites are planned, and enrollment for the 
trial is ongoing.3 ■
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Unique Properties of 
Uproleselan Demonstrate 
Promise in AML 
by MEGAN HOLLASCH 

THE ADDITION OF AN E-selectin inhibi-
tor such as uproleselan to standard therapies 
may improve outcomes for patients with 
acute myeloid leukemia (AML), largely 
because of the agent’s unique mechanism of 
action, according to Eunice Wang, MD. 

“There’s a lot of interest in adding uprole-
selan as well as other E-selectin inhibitors to 
standard chemotherapy with the theory that 
it would lead to higher overall responses and 
higher rates of leukemic cell death, which 
could translate into prolonged survival in 
patients with AML,” Wang explained. 

In an interview with OncologyLive®, Wang, 
chief of the Leukemia Service and the medical 
director of Infusion Services at Roswell Park 
Comprehensive Cancer Center in Buffalo, New 
York, highlighted the mechanism of action 
of E-selectin inhibitors and spoke about the 
safety profile and efficacy of uproleselan. 

Q
What are some of the benefits  
of minimal residual disease 

(MRD) testing as investigators 
continue to learn more about what it 
means for patients with AML?
For the treatment of patients with other 
hematologic malignancies, including chronic 
lymphocytic leukemia, acute lymphocytic 
leukemia, and even multiple myeloma, one of 
the key markers of the success of any treat-
ment modality is the ability to obtain the 
deepest response. MRD is a reflection of the 
last remaining cancer cells below the level 
of detection that we can see by eye in the 
bone marrow or in the blood. MRD is rapidly 
becoming something of great interest for the 
treatment of patients with AML based on 
its success and significance in other blood 
cancers. Right now, we are using either 
molecular, detection of specific mutations, or 
abnormal protein markers via multiparam-
eter flow cytometry to measure MRD in our 
patients with AML.

The difficulty has been that although we 
know MRD negativity is important, we don’t 
always know how to measure it in all our 
patients with AML. AML is an incredibly 

biologically diverse disease, with many 
different mutations, many of them found in 
only 5% or 10% of patients. Also, the protein 
expression of the myeloid cells is incred-
ibly diverse; it can [follow approximately] 
9 differentiation pathways. [Therefore,] 
coming up with the standardized MRD test 
for AML has been very challenging. We 
have been looking at validating these tests 
to come up with a way to use it across the 
board for all clinicians who treat AML. That 
is still a work in progress.

Q What is the potential of  
E-selectin as a viable treatment 

target in AML?
E-selectin, or endothelial cell adhesion mole-
cule, is a key component of the bone marrow 
microenvironment. There are areas in the 
bone marrow called stem cell niches where 
both normal hematopoietic and leukemic 
stem cells reside, and they adhere to that 
bone marrow microenvironment through 
molecules such as E-selectin and [other] 
similar compounds. 

When leukemia cells or leukemic stem 
cells are bound to their microenvironment, 
they’re much less available [to be] exposed 
to chemotherapy and acquire what we call a 
niche- or microenvironment-induced chemo-
therapy resistance. Leukemia cells floating 
in the bone marrow aspirate or the periph-
eral blood are exposed to high levels of 
chemotherapy and are radically destroyed 
but, when stuck in the bone marrow to their 
niches, are much harder to eradicate. This 
has led to an area of research into blocking 
the E-selectin. These inhibitors, [such as] 
uproleselan, dislodge those leukemic stem 
cells from their protective homes and allow 
them to become exposed to chemotherapy. 

Q
What is the potential to combine 
uproleselan and other E-selectin 

inhibitors with chemotherapy or other 
standard therapies? 
The unique mechanism of action of 
E-selectin [potentially] could allow us to 
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sensitize [tumor] cells to chemotherapy—not only 
conventional chemotherapy with agents such as 
cytarabine, daunorubicin, or idarubicin, but other 
targeted therapies such as venetoclax [Venclexta] 
and isocytosine. The data and the role of E-selectin 
in mediating responses to those other therapies are 
a bit less well established, but certainly the under-
lying mechanism of action could still be relevant 
for those agents. 

The other theory is that by freeing up these  
leukemic cells from their bone marrow microen-
vironment and making them more available in 
the peripheral blood, could you also make them 
more accessible or more recognizable potentially 
by elements of the immune system? We know that 
chimeric antigen receptor T-cell therapy or immune 
cell therapy occurs on a cellular level and involves 
individual T cells or B cells being able to recog-
nize, activate, and destroy individual cancer cells. 
Even macrophages or dendritic cells are reliant on 
that cell-to-cell recognition and activation. Could 
E-selectin administration free up a bunch of those 
leukemic cells and make them more accessible to 
immunotherapies as well as targeted therapies and 
standard therapies?

For example, FLT3 inhibitors are more effective in 
cells that are not stuck in the microenvironment. Data 
show that when you prevent or release that microenvi-
ronment chemotherapy resistance, the FLT3 inhibitors 
work much better. 

Could we be seeing the same thing with these 
E-selectin inhibitors? The data will need to be 
established in a prospective way. We’re very much 
looking forward to phase 3 trials of uproleselan 
as an agent added to both newly diagnosed and 
relapsed/refractory patients to see whether this 
could, in a nontoxic way, improve response rates. 
Early data from a phase 1 trial show response rates of 
[approximately] 70% and prolonged overall survival 
of [longer than] 1 year in patients with newly diag-
nosed AML, some of whom had a poor prognosis 
otherwise. [This is] an area of further active investi-
gation in the field.

Q What has been seen regarding the safety 
profile of uproleselan plus chemotherapy?

We haven’t seen any specific on-target toxicity; some 
of the agents that we [use to] treat AML have expected 
toxicities of nausea, vomiting, diarrhea, severe myelo-
suppression, [and] count recovery times of 50 to 60 
days, with increased risk of infections and bleeding. 
We don’t see any of those [adverse] effects when we 
add uproleselan to 7 + 3 [chemotherapy]—in fact, we 
see a benefit. 

Preclinical data show that the inhibition of 
E-selectin can change mucosal interactions. 
[Additionally] in preclinical models, [there is] poten-
tially a decrease in the oral mucositis that we see 

in patients getting cytotoxic chemotherapy because 
of the changes in the interactions of chemotherapy, 
potentially with mucosal cells. [There are] no star-
tling new toxicities of concern in these patients, 
which makes it particularly attractive for combi-
natorial regimens involving known cytotoxic or 
myelosuppressive agents such as BCL2 inhibitors and 
conventional chemotherapy. 

Q Are you particularly intrigued by any 
other areas of exploration  

and research within AML?
I’m intrigued by a couple of different approaches that 
could represent the newest therapies approved. One 
is looking at another arm of the immune system, the 
macrophages; the macrophages have always been 
sort of the adaptive immune [system’s] response 
where they become activated, recognize, and phys-
ically phagocytose infectious or tumor cells and 
carry them out of the body. We’ve recently been 
investigating agents that are sort of immune check-
points, not immune checkpoints for T cells but for 
these macrophages. 

Like T cells, leukemia cells can overexpress mole-
cules that prevent the macrophages from recognizing 
and destroying them. [With] approaches [like] block-
ing one of these molecules, CD47/SIRPα, we’ve been 
able to reinitiate or reemploy that macrophage 
response of the immune system to potentially 
supplement our conventional therapies. [Targeting] 
CD47 or SIRPα with macrophage immune check-
point inhibitor therapy is rapidly becoming an 
area of great interest. Unfortunately, many of the 
T-cell immune checkpoint inhibitors investigation, 
and so useful for the use of lymphoid malignan-
cies or solid tumors, have not panned out for myeloid 
malignancies, but the macrophages might be some-
thing of interest. 

There are other immune signaling pathways, 
including TIM-3, that look very promising. Through 
[the] past few years of investigations into some of the 
epigenetic pathways, [we now] have new inhibitors, 
called menin inhibitors, that block the interaction 
between the menin protein and epigenetic complex 
KMT2A. That complex is very active in promoting 
leukemogenesis at transcriptional level in NPM1-
mutant as well as MLL- and KMT2A-rearranged 
leukemias. There are several menin inhibitors that 
have shown very promising clinical efficacy for the 
treatment of those specific biological subsets. 

We’re very much looking forward to some of the 
[studies] that have highlighted whether menin inhib-
itors can become the new targeted therapy for those 
biological subsets. A lot of great things are coming 
in AML, and I expect that we’re going to see multi-
ple different novel pathways and therapies entering 
at least the clinical trial arena and into phase 3 
trials over the next few years. ■
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Efficacy of Trastuzumab Deruxtecan Highlights  
the Need for Consistent HER2 Testing Practices  
in Metastatic Breast Cancer
by KYLE DOHERTY

ACCORDING TO FINDINGS FROM the 
phase 3 DESTINY-Breast02 (NCT03523585) 
and DESTINY-Breast03 (NCT03529110) trials 
presented during the 2022 San Antonio 
Breast Cancer Symposium, the HER2-
directed antibody-drug conjugate (ADC) 
fam-trastuzumab deruxtecan-nxki 
(Enhertu) has shown promising effi-
cacy among patients with HER2-positive 
metastatic breast cancer, according to 
Michelle Shiller, DO, AP/CP, MGP.

Additionally, results from the phase 3 
DESTINY-Breast04 trial (NCT03734029) 
have underscored the importance of accu-
rately and consistently determining the level of 
HER2 expression for patients with breast cancer.1-3

In DESTINY-Breast02, patients with HER2-
positive metastatic breast cancer who had 
previously been treated with ado-trastuzumab 
emtansine (T-DM1; Kadcyla) were randomly 

assigned to receive either trastuzumab deruxte-
can (n = 406) or treatment of physician’s choice (n 
= 202). Treatment with the ADC led to significant 

improvements in terms of progres-
sion-free survival (PFS; HR, 0.36; 95% 
CI, 0.28-0.45; P < .000001) and over-
all survival (OS; HR, 0.66; 95% CI, 
0.50-0.86; P = .0021) compared with 
physician’s choice of treatment. Most 
patients in the experimental arm (80.3%) 
as well as the comparator arm (78.7%) 
had a HER2 status of 3+ by immunohis-
tochemistry (IHC).1

DESTINY-Breast03 enrolled patients 
with HER2-positive unresectable or meta-
static breast cancer following treatment with at 
least 1 prior anti-HER2 regimen and randomly 
assigned them to receive trastuzumab deruxtecan 
(n = 261) or T-DM1 (n = 263). Treatment with tras-
tuzumab deruxtecan was found to reduce the risk 

of death by 36% compared with T-DM1 (HR, 0.64; 
95% CI, 0.47-0.87; P = .0037). Again, most patients 
had HER2 expression of IHC 3+ (89.7% vs 88.2%, 
respectively).2

However, findings from DESTINY-Breast04 
showed that there are some discrepancies between 
different methods of determining HER2 expres-
sion. According to an analysis of the patient 
population of the trial, samples with historical and 
central HER2 results (n = 1108) were centrally 
scored as HER2-low at a rate of 77%. Among the 
samples that were not centrally scored as HER2-
low, HER2 IHC 0 was scored at a rate of 88%.3

In an interview with OncologyLive®, Shiller, 
medical director of Cancer Genetics with Baylor 
Sammons Cancer Center in Dallas, Texas, and 
medical director of Genomics and Molecular 
Pathology Services with PathGroup in Nashville, 
Tennessee, discussed the evolving role of HER2 
as a biomarker for the treatment of patients 

FIGURE.  ASCO/CAP Guidel ines for  HER2 Results  Via IHC Assay 4

HER2 testing by validated IHC assay

Batch controls and on-slide controls show appropriate staining

Complete staining in  
≥ 10% of tumor cells

Must order reflex test (same specimen using ISH) or order 
a new test (new specimen if available, using IHC or ISH)

Weak to moderate complete 
membrane staining observed in 

> 10% of tumor cells

Incomplete membrane staining 
that is faint/barely perceptible 

and in > 10% of tumor cells

No staining is observed or 
membrane staining that is 

incomplete and is faint/barely 
perceptible and in ≤ 10% of 

tumor cells

IHC 3+ positive
IHC 2+ 

equivocal
IHC 1+ 

negative

IHC 0 negative

ASCO, American Society of Clinical Oncology; CAP, College of American Pathologists; IHC, 
immunohistochemistry; ISH, in situ hybridization.

Michelle Shiller, 
DO, AP/CP, MGP
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with breast cancer based on findings from the 
DESTINY-Breast02, DESTINY-Breast03, and 
DESTINY-Breast04 trials.

Q How have the data from DESTINY-
Breast02 and DESTINY-Breast03 trials 

illustrated the importance of HER2 as a 
biomarker?
HER2 has been an important biomarker in breast 
cancer for many years. As we continue to learn 
more about HER2 as a biomarker in breast cancer, 
and as new therapies come to the marketplace, it is 
important to continue to reevaluate this biomarker.

The data from the DESTINY-Breast02 and 
DESTINY-Breast03 trials show us that these 
patients who historically had great responses to 
the traditional trastuzumab [Herceptin] thera-
peutic, have even better responses to the ADC 
trastuzumab deruxtecan. It seems to be related to 
those patients who have high expression of HER2, 
as evaluated in accordance with the American 
Society of Clinical Oncology/College of American 
Pathologists [ASCO/CAP] 2018 guidelines. This 
would be patients [with an] overexpression of 
HER2 IHC 3+ in greater than 10% of tumor cells 
or those who have HER2 amplification assessed by 
FISH [fluorescence in situ hybridization], again in 
accordance with the ASCO/CAP 2018 guidelines.

Q How have the data from  
DESTINY-Breast04 disrupted  

HER2 testing algorithms?
That’s where we’ve seen more of an effect with 
respect to HER2 testing in breast cancer. There is 
a bit of a collision, if you will, between what our 
standard guidelines are for interpreting HER2 
as a biomarker and the data from the DESTINY-
Breast04. These new data are very important 
because it gives therapeutic opportunities to a lot 
of patients who may have otherwise exhausted 
their options, particularly in those hormone 
receptor–positive patient populations.

Previously we would render our interpreta-
tion [of immunohistochemistry (IHC) as], 0, 
1+, 2+. Per the ASCO/CAP 2018 guidelines, 2+ 
routed the patient next into needing FISH testing 
to then ultimately determine what is happen-
ing specifically with the ERBB2/HER2 signal by 

determining the actual gene copy number in a 
numeric fashion. This vital step in the assessment 
of HER2 has not changed. But, when patients with 
a finding of a 1+ or 2+ IHC are identified, their 
cases are now starting to walk down the road of 
considering therapies aligned HER2-low expres-
sion according to the DESTINY-Breast04 data.

More specifically, if the interpretation is 1+ by 
IHC, this meets the definition of HER2-low per the 
DESTINY-Breast04 trial and allows the patient 
to be considered in the metastatic setting for 
the ADC therapy. However, with the ASCO/CAP 
2018 guidelines, the terminology utilized for a 1+ 
interpretation is negative [FIGURE4].

This can be very confusing for providers, and 
it’s something that we as pathologists need to 
have some nimbleness with during this time 
where we are essentially working with 2 inter-
pretive outputs. We still must use the 2018 
guidelines, and I am confident that an update to 
the 2018 guidelines will come soon. The 2018 
guideline says that 1+ interpretation is negative. 
However, what is helpful to do next is to mention, 
“As per the DESTINY-Breast04 trial, HER2 1+ is 
consistent with an interpretation of HER2-low; 
consideration for the ADC for HER2 may be avail-
able in the appropriate metastatic setting.”

If the interpretation 2+ IHC is rendered, the 
case should still go to FISH in keeping with the 
2018 guidelines, which is also the criteria that was 
used in the DESTINY-Breast04 trial. When the 
FISH interpretation is negative, then ultimately 
using a combined interpretation of HER2-negative 
according to the ASCO/CAP 2018 guidelines, and 
HER2 low according to DESTINY-Breast04 will be 
important to drive therapeutic consideration.

This is where it’s been a little bit confusing, 
especially in the absence of one harmonized 
guideline to help communicate what it is that 
we’re seeing underneath the microscope and how 
that gets translated into clinical care.

Q How have data from DESTINY-
Breast04 affected the importance of 

standardizing definitions around HER2 
expression levels?
When we get a guideline update, that will really 
help to put context around things. Perhaps we will 

move to a combined and integrated interpretation 
where we communicate the expression, because we 
do need to know the level of expression, together 
with how the expression matches criteria for 
the ADC therapy. Knowing the specific extent of 
expression is helpful to all members of the team as 
the patient’s response to therapy is monitored.

I can see where we will have an integrated 
interpretation, for instance: IHC report only: 
HER2 IHC 1+ negative; HER2-low, or IHC report 
first: HER2 IHC 2+ needs further workup [reflex 
to FISH]; then a FISH report stating: HER2 IHC 
2+, needs further workup; HER2-nonamplified; 
HER2-low [when FISH is nonamplified]. 
Specifically, the final HER2 status will be inte-
grated and rendered in the FISH report.

Q Have you observed any changes to 
processes for tissue evaluation?

At our institution, whenever a diagnosis of inva-
sive breast cancer is made, we automatically 
reflexively order hormone receptor and HER2 
testing, including when the diagnosis is made on 
breast biopsies, resections, and metastatic lesions. 
As such, the only impact the DESTINY-Breast04 
data had on our process was considering our 
interpretive templates and a reassessment within 
the department with respect to consistency with 
HER2 reporting. With respect to partnering with 
our clinical colleagues and oncologists, we shared 
a version of the new interpretive template prior to 
release for their feedback to ensure it was suffi-
cient for their needs.

Since the data from DESTINY-Breast04 creates 
new treatment opportunities for patients with 
breast cancer, standardization within report-
ing and interpretation is now more important 
than ever. Active participation in the CAP profi-
ciency program is vital. I also think conducting 
internal assessments, as well as participat-
ing in other performance enrichment programs 
will increase the diagnostic finesse and prowess 
to further minimize the concerns with interob-
server reliability to ensure that no eligible patient 
is left behind. ■

For a full list of references,  
see the article at  . 

“Since the data from DESTINY-Breast04 create new  
treatment opportunities for patients with breast cancer,  

standardization within reporting and interpretation is now  
more important than ever.” 

—MICHELLE SHILLER, DO, AP/CP, MGP
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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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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).

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection

S:10.75"
S:13.75"

T:10.75"
T:13.75"

B:11"
B:14"



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

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

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

Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide, refer to the 
lenalidomide, thalidomide or pomalidomide labeling for pregnancy testing requirements prior to initiating 
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with  
DARZALEX FASPRO and for 3 months after the last dose. Additionally, refer to the lenalidomide, thalidomide 
or pomalidomide labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for relapsed and refractory multiple 
myeloma, 37% were 65 to <75 years of age, and 19% were 75 years of age or older. No overall differences in 
effectiveness of DARZALEX FASPRO have been observed between patients ≥65 years of age and younger 
patients. Adverse reactions that occurred at a higher frequency (≥5% difference) in patients ≥65 years of 
age included upper respiratory tract infection, urinary tract infection, dizziness, cough, dyspnea, diarrhea, 
nausea, fatigue, and peripheral edema. Serious adverse reactions that occurred at a higher frequency 
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy with pomalidomide 
and dexamethasone or DARZALEX FASPRO as combination therapy with lenalidomide and low-dose 
dexamethasone for relapsed and refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% 
were 75 years of age or older. No overall differences in effectiveness were observed between patients  
≥65 years (n=131) and <65 years (n=85). Adverse reactions occurring at a higher frequency (≥5% difference) 
in patients ≥65 years of age included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse reactions occurring at a 
higher frequency (≥2% difference) in patients ≥65 years of age included neutropenia, thrombocytopenia, 
diarrhea, anemia, COVID-19, ischemic colitis, deep vein thrombosis, general physical health deterioration, 
pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination therapy for light chain (AL) 
amyloidosis, 35% were 65 to <75 years of age, and 10% were 75 years of age or older. Clinical studies of 
DARZALEX FASPRO as part of a combination therapy for patients with light chain (AL) amyloidosis did not 
include sufficient numbers of patients aged 65 and older to determine whether effectiveness differs from 
that of younger patients. Adverse reactions that occurred at a higher frequency in patients ≥65 years of 
age were peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab were observed in geriatric 
patients compared to younger adult patients [see Clinical Pharmacology (12.3) in Full Prescribing 
Information].
REFERENCES
1. Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab interference with blood 

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

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Hypersensitivity and Other Administration Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of systemic 
administration-related reactions: itchy, runny or blocked nose; chills, nausea, throat irritation, cough, 
headache, shortness of breath or difficulty breathing, and blurred vision [see Warnings and Precautions].

Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Advise patients to immediately contact their healthcare provider if they have signs or symptoms of cardiac 
adverse reactions [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they have bruising or bleeding [see Warnings and 
Precautions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of reproductive potential to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings and Precautions, Use 
in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during treatment with DARZALEX 
FASPRO and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, thalidomide and pomalidomide have the potential to cause fetal harm 
and have specific requirements regarding contraception, pregnancy testing, blood and sperm donation, 
and transmission in sperm. Lenalidomide, thalidomide and pomalidomide are only available through a REMS 
program [see Use in Specific Populations].
Interference with Laboratory Tests
Advise patients to inform their healthcare provider, including personnel at blood transfusion centers, that 
they are taking DARZALEX FASPRO, in the event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests used to determine complete 
response in some patients and additional tests may be needed to evaluate response [see Warnings and 
Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection 
and that DARZALEX FASPRO could cause hepatitis B virus to become active again [see Adverse Reactions].

Product of Switzerland

Manufactured by: 
Janssen Biotech, Inc. 
Horsham, PA 19044 
U.S. License Number 1864

© 2021 Janssen Pharmaceutical Companies
cp-264275v2

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection
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TREATMENT WITH DOSTARLIMAB-GXLY (Jemperli) 
plus chemotherapy reduced the risk of disease progres-
sion or death by 30% compared with pembrolizumab 
(Keytruda) plus chemotherapy as a frontline treatment for 
patients with metastatic nonsquamous non–small cell lung 
cancer (NSCLC), according to findings from the PERLA 
(NCT04581824) study presented at the European Society for 
Medical Oncology Immuno-Oncology Congress 2022.

In the randomized phase 2 study, the median progres-
sion-free survival (PFS), which was a secondary end point, 
with dostarlimab/chemotherapy was 8.8 months (95% CI, 
6.7-10.4) compared with 6.7 months (95% CI, 4.9-7.1) with 
pembrolizumab/chemotherapy (HR, 0.70; 95% CI, 0.50-0.98). 

The overall response rate (ORR) by blinded indepen-
dent review, which was the primary end point, was 

46% with dostarlimab compared with 37% for 
pembrolizumab (TABLE).

“PERLA is the first large global, random-
ized, double-blind, phase 2 study to directly 

compare PD-1 inhibitors,” Solange Peters, 
MD, head of the Medical Oncology 

Service and chair of Thoracic 
Oncology at Centre Hospitalier 
Universitaire Vaudois in Lausanne, 
Switzerland, said in a presenta-
tion during the meeting. “These 

results therefore support the further 
investigation of dostarlimab as a treat-

ment backbone for use in combination 
with standard of care and/or future novel 

cancer therapies.”

In the study, 243 patients were randomized to chemother-
apy combined with either dostarlimab (n = 121) at 500 mg 
every 3 weeks or pemetrexed (n = 122) at 200 mg every 3 
weeks. Chemotherapy consisted of pemetrexed combined 
with carboplatin or cisplatin at standard doses. Patients were 
stratified by PD-L1 status, which was assessed using the 
22C3 pharmDx assay using tumor proportion score. Median 
follow up was 5.8 months in the dostarlimab arm and 5.0 
months for pembrolizumab.

Baseline characteristics between the arms were balanced, 
with nearly half of patients aged 65 or older (46% vs 53%, 
for dostarlimab and pembrolizumab arms, respectively). 
ECOG status was either 0 or 1 (69% and 59%, respec-
tively). Most patients were former smokers (86%), and half 
were enrolled in Europe (51% vs 53%), with few enrolled 
in the United States (n = 3). Brain metastases were diag-
nosed in 18% of patients in the dostarlimab arm and in 12% 
of those in the pembrolizumab group. Liver metastases 
were present at baseline in 16% and 11% of patients in each 
group, respectively.

ORR in the dostarlimab/chemotherapy arm consisted 
primarily of partial responses (n = 54; 45%), with 2 
patients having a complete response (2%). Additionally, 
40% of patients (n = 48) experienced stable disease. In the 
pembrolizumab/chemotherapy arm, 42 patients had a partial 
response (34%) and 3 experienced a complete response (2%). 
The stable disease rate in this group was 43%. The rates of 
progressive disease were 10% and 9%, respectively.

In patients with a PD-L1 TPS of less than 1%, the ORR was 
28% with dostarlimab/chemotherapy (n = 50) and 33% for 
pembrolizumab/chemotherapy (n = 51) and the PFS was 

Frontline Dostarlimab Shows Superior  
PFS vs Pembrolizumab in NSCLC
by SILAS INMAN

Solange Peters, MD
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7.0 months and 6.9 months, respectively (HR, 0.77; 
95% CI, 0.46-1.28). In patients with a PD-L1 TPS of 
1% or greater, the ORR was 59% with dostarlimab/
chemotherapy (n = 71) vs 39% with pembroli-
zumab/chemotherapy (n = 71). The PFS in this 
population was 10.4 months compared with 6.1 
months, respectively (HR, 0.66; 95% CI, 0.41-1.03).

In those with a PD-L1 TPS of 1% to 49%, the 
ORR was 50% with dostarlimab/chemotherapy 
(n = 44) vs 34% with pembrolizumab/chemother-
apy (n = 44) and the PFS was 9.0 months vs 5.4 
months (HR, 0.67; 95% CI, 0.38-1.19). In patients 
with a TPS of 50% or more, the ORR was 74% with 
dostarlimab/chemotherapy (n = 27) and 48% 
with pembrolizumab/chemotherapy (n = 27). 
The PFS in this group was 10.4 months with 
dostarlimab/chemotherapy and 6.7 months with 
pembrolizumab/chemotherapy (HR, 0.60; 95% 
CI, 0.27-1.29).

Adverse events (AE) of any grade occurred in 
97% of patients in both arms, with treatment-re-
lated AEs (TRAEs) occurring in 82% of those in 
the dostarlimab/chemotherapy arm and for 79% of 
those in the pembrolizumab/chemotherapy arm. 
TRAEs of grade 3 or higher in severity occurred 
in 36% of those in the dostarlimab/chemotherapy 
arm and for 42% of those in the pembrolizumab/
chemotherapy arm. The most common TRAEs 
were anemia, asthenia, nausea, and neutropenia.

AEs led to discontinuation for 25% of those in 
the dostarlimab/chemotherapy arm compared 
with 32% of those in the pembrolizumab/
chemotherapy arm. Serious AEs (SAEs) were 
reported in 38% and 45% of patients, with 
12% and 10% experiencing a fatal SAE, in the 
dostarlimab/chemotherapy and pembroli-
zumab/chemotherapy arms, respectively. The 
rate of fatal treatment-related SAEs was 2% 

TABLE.  Ef f icacy Outcomes in PERLA

ITT population

Outcome Dostarlimab plus chemotherapy 
(n = 121)

Pembrolizumab plus chemotherapy 
(n = 122)

ORR 46% 37%

     CR 2% 2%

     PR 45% 34%

Median PFS, months (95% CI)
8.8 (6.7-10.4) 6.7 (4.9-7.1)

HR, 0.70; 95% CI, 0.50-0.98

TPS < 1%

Outcome Dostarlimab plus chemotherapy 
(n = 50)

Pembrolizumab plus chemotherapy 
(n = 51)

ORR 28% 33%

Median PFS, months (95% CI)
7.0 (4.9-9.7) 6.9 (4.7-9.6)

HR, 0.77; 95% CI, 0.46-1.28

TPS ≥ 1%

Outcome Dostarlimab plus chemotherapy 
(n = 71)

Pembrolizumab plus chemotherapy 
(n = 71)

ORR 59% 39%

Median PFS, months (95% CI)
10.4 (6.8-13.6) 6.1 (4.8-7.1)

HR, 0.66; 95% CI, 0.41-1.03

TPS 1%-49%

Outcome Dostarlimab plus chemotherapy 
(n = 44)

Pembrolizumab plus chemotherapy 
(n = 44)

ORR 50% 34%

Median PFS, months (95% CI)
9.0 (5.3-NR) 5.4 (3.2-11.3)

HR, 0.67; 95% CI, 0.38-1.19

TPS ≥ 50%

Outcome Dostarlimab plus chemotherapy 
(n = 27)

Pembrolizumab plus chemotherapy 
(n = 27)

ORR 74% 48%

Median PFS, months (95% CI)
10.4 (5.8-NR) 6.7 (4.2-NR)

HR, 0.60; 95% CI, 0.27-1.29

ITT, intention to treat; ORR, overall response rate; PFS, progression-free survival; TPS, tumor proportion score.

with dostarlimab/chemotherapy and 4% with 
pembrolizumab/chemotherapy.

Immune-related AEs (irAEs) were seen in 
26% of patients treated with dostarlimab/
chemotherapy and for 34% of those receiv-
ing pembrolizumab/chemotherapy. The rates of 
grade 3 or higher immune-related SAEs were 5% 
and 8%, for the dostarlimab and pembrolizumab 
groups, respectively.

“The proportion of patients experiencing TRAEs 
was similar between groups. Safety profiles were 
similar and broadly consistent with published 
data, and no new safety signals were identi-
fied for either therapy,” Peters said. “A numerical 
trend in the number of grade 3 or higher TRAEs, 
AEs leading to treatment discontinuation, SAEs, 
and irAEs in favor of dostarlimab was noted 
between groups.”

Dostarlimab is currently being investigated 
across several clinical trials, including those for 
endometrial cancer and rectal cancer. In August 
2021, the PD-1 inhibitor received an accelerated 
approval as a treatment for adult patients with 
mismatch repair deficient recurrent or advanced 
solid tumors, following progression on other treat-
ments and when no other satisfactory alternative 
treatment options existed.2 In addition to PERLA, 
dostarlimab is being explored in combination with 
docetaxel and cobolimab, a TIM-3 antagonist, in 
the COSTAR Lung study (NCT04655976). ■

R E F E R E N C E S
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apy (CT) vs pembrolizumab (pembro) + CT in metastatic non-squa-

mous NSCLC: primary results. Immunooncol Technol. 2022;16(suppl 

1):100162. doi:10.1016/j.iotech.2022.100162
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advanced solid tumors. FDA. Updated February 2, 2022. Accessed 

January 9, 2022. bit.ly/3whe2C6

More From the ESMO IO Congress 2022

Yeku on Phase 1 Findings  
With COM701 Plus Nivolumab

Oladapo Yeku, MD, PhD, FACP, discusses  
the evaluation of COM701 with nivolumab (Opdivo) 
in patients with platinum-resistant epithelial 
ovarian cancer.

 V I EW V IDEO :  bit.ly/3JbF3zt
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Neoadjuvant Nivolumab Plus Chemotherapy Bests  
Nivolumab Alone in Resectable NSCLC
by KYLE DOHERTY

NEOADJUVANT TREATMENT WITH 
nivolumab (Opdivo) plus platinum doublet chemo-
therapy showed superior major pathological 
response (MPR) rates and pathological complete 
response (pCR) rates compared with nivolumab 
monotherapy among patients with resectable non–
small cell lung cancer (NSCLC), even for patients 
with a PD-L1 expression of 50% or greater, accord-
ing to data from a phase 2 study (NCT04015778).1

The findings, which were presented at the 
2022 European Society for Medical Oncology 
Immuno-Oncology Annual Congress, showed 
that the MPR rate in the overall cohort 
of patients (n = 46) who received either 
nivolumab monotherapy or nivolumab 
plus chemotherapy, both followed by 
surgery, was 56.5% (95% CI, 41.1%-
71.1%) and the pCR rate was 28.2% (95% 
CI, 16.0%-43.5%).

Additionally, patients with a PD-L1 
expression of 50% or greater who 
received the combination (n = 12) 
achieved an MPR rate of 80.0% compared with 
18.2% for patients with a PD-L1 expression of 50% 
or greater who received nivolumab alone (n = 12; 
odds ratio [OR], 14.9; P = .009). The pCR rate was 
50.0% vs 18.2%, respectively (OR, 4.2; P = .183).

“Even for [patients with NSCLC] and a PD-L1 
expression of 50% or greater, we prefer nivolumab 
plus platinum doublet chemotherapy as the neoad-
juvant regimen,” Si-Yang Liu, MD, an oncologist 
at Guangdong Lung Cancer Institute, Guangdong 
Provincial People’s Hospital, Guangdong Academy 
of Medical Sciences in Guangzhou, China, said in 
a presentation of the findings.

The trial was conducted at a single site in China 
and enrolled patients with stage IIA to IIIA NSCLC 
who had not received prior systematic therapy. 
Eligible patients had EGFR/ALK wild-type disease 

and an ECOG performance status of 0 or 1. Patients 
with locally advanced, inoperable, or metastatic 
disease were not eligible for the study.2

Patients with a PD-L1 expression level of 50% or 
greater received either nivolumab 360 mg every 3 
weeks for 3 cycles (arm A1; n = 12) or nivolumab 
at 360 mg on day 1 plus nab-paclitaxel (Abraxane) 
at 135 mg/m2 on days 1 and 8 with carboplatin 
area under the curve 5 on day 1 every 3 weeks 
for 3 cycles (arm A2; n = 12). Other cohorts of 
patients with a PD-L1 expression level of at least 
1% but less than 49% (arm B1; n = 12) or a PD-L1 

expression level of greater than 1% (arm 
B2; n = 12) were treated with the same 
regimen as arm A2.1

All patients then underwent surgery 
within 6 weeks of completion of their 
assigned regimen. After surgery, 
all cohorts then received adjuvant 
nivolumab at 360 mg every 3 weeks 
for up to 1 year.

Overall, 48 patients completed 3 
cycles of neoadjuvant nivolumab plus chemother-
apy; 1 patient completed 2 cycles and 3 patients 
completed only 1 cycle. Most patients (88.5%) 
subsequently underwent surgery and all patients 
who received surgery were also treated with adju-
vant nivolumab monotherapy. Six patients who 
did not undergo surgery due to radiographic 
progressive disease (n = 2), immune-related 
adverse effects (AEs; n = 3), and 1 patient 
declined surgery.1

The primary end point was MPR, defined 
as 10% viable tumor cells. Key secondary end 
points included MPR by PD-L1 expression, 
pCR, ORR per RECIST v1.1 criteria, EFS, overall 
survival (OS), and AEs.

“Nivolumab plus platinum-doublet chemo-
therapy has been the standard treatment option 

for [patients with] resectable stage IB to IIIA 
NSCLC,” Liu said. “However, there have been 
no head-to-head comparison trials on neoadju-
vant immuno-oncology [IO] monotherapy versus 
an IO/chemotherapy combination in [patients 
with] resectable NSCLC with a PD-L1 expres-
sion of more than 50%. Circulating tumor DNA 
[ctDNA]/minimal residual disease [MRD] detec-
tion has acted as a promising biomarker to 
identify MRD and relapse risk stratification of 
early-stage NSCLC.”

Patients in arm A1 had a median time to 
surgery from last neoadjuvant treatment of 4 
weeks; this figure was 5 weeks in all other arms. 
Nearly all patients who underwent surgery across 
the arms received an R0 resection; 1 patient (arm 
A1) did not have an R0 resection (TABLE1).

Additional findings from the trial showed that 
ctDNA positivity decreased during perioperative 
treatment; patients treated with either the chemo-
therapy combination or nivolumab monotherapy 
for whom ctDNA results were available (n = 38) 
had a pretreatment ctDNA positivity rate of 89.5% 
compared with 34.2% pre-surgery. Among 29 
patients for whom post-surgery data was avail-
able, the ctDNA positivity rate was 27.6%. Overall, 
patients with ctDNA clearance achieved a pCR 
rate of 39.1% compared with 6.7% for those with 
no ctDNA clearance.

The pretreatment ctDNA positivity rate was 
93.55% vs 71.43% in the nivolumab plus chemo-
therapy (n = 31) and the nivolumab groups (n = 7) 
who received surgery, respectively. Pre-surgery, 
the ctDNA positivity rate was 25.81% vs 71.43%, 
respectively. Post-surgery, the rate was 18.18% 
among 22 patients in the combination arm vs 
57.14% among 7 patients in the monotherapy arm.1

“ctDNA clearance pre-surgery might be an 
early predictor of pathological responses,” Liu 
said. “Combined detection of ctDNA/MRD status 
pre- and post-surgery would help us identify 
a subgroup of patients with superior survival 
outcomes. We have now expanded our studies to 
validate these discoveries.” ■

R E F E R E N C E S
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or without platinum-doublet chemotherapy in resectable NSCLC. 
Immunooncol Technol. 2022;16(suppl 1):100363. doi:10.1016/j.
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2. A two-arm (phase 2) exploratory study of nivolumab monotherapy or in 
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in China. ClinicalTrials.gov. Updated February 12, 2020. Accessed 

January 11, 2023. https://clinicaltrials.gov/ct2/show/NCT04015778

TABLE.  Surgery Detai ls  in  a  Phase 2 Tr ia l  (NCT04015778) 1

Parameter Arm A1 (n = 12) Arm A2 (n = 12) Arm B1 (n = 16) Arm B2 (n = 12)

No surgery 1 2 1 1

Delayed surgery < 2 weeks 3 0 1 1

Median time from neoadjuvant 
treatment to surgery, weeks

4 5 5 5

R0 11 10 14 11

Minimally invasive 11 9 13 11

Minimally invasive to thoracotomy 0 1 1 0

Lobectomy 10 6 12 11

Pneumonectomy 0 1 1 0

Si-Yang Liu, MD
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Lifileucel Induces Response in Metastatic Melanoma  
Independent of Number of IL-2 Doses Received
by KRISTI ROSA

LIFILEUCEL (LN-144) ACHIEVED SAFETY 
and efficacy irrespective of the number of aldes-
leukin (IL-2) doses administered to patients with 
advanced melanoma, according to data from a 
post hoc analysis of the phase 2 C-144-01 trial 
(NCT02360579) presented at the 2022 European 
Society for Medical Oncology Immuno-Oncology 
Annual Congress.1

In the overall population (n = 153), the objec-
tive response rate (ORR) for patients who received 
up to 6 doses of IL-2 following lifileucel was 31.4% 
(95% CI, 24.1%-39.4%) by RECIST v1.1 criteria and 
independent review committee (IRC) assessment 
(FIGURE).1 Those who received 1 to 2 doses of IL-2 
had a slightly higher ORR of 37.5% (95% CI, 15.2%-
64.6%) vs those who received 3 to 4 doses (30.8%; 
95% CI, 14.3%-51.8%) or 5 to 6 doses (31.2%; 95% 
CI, 22.7%-40.8%). However, there was no signif-
icant difference in ORR associated with the 
number of IL-2 doses received (P = .87).1

Moreover, there was no significant difference 
in duration of response (DOR) by number of IL-2 
doses received (P = .25). The median DOR was not 
reached (NR) in those who received up to 6 IL-2 
doses (95% CI, 8.3-NR), those given 1 to 2 doses 
(95% CI, 2.7-NR), and those given 3 to 4 doses 
(95% CI, 8.3-NR). In those who received 5 to 6 
doses of IL-2, the median DOR was 24.6 months 
(95% CI, 4.1-NR).1

“Most of the patients tolerated 6 doses of IL-2 
after lifileucel infusion. If patients were not able 
to receive 6 doses and received less, at least 
there was no impact on clinical outcome,” lead 
study author Jennifer C. Hassel, MD, associate 
professor and section head of derma-
to-oncology in the Department of 
Dermatology at the National Center for 
Tumor Diseases of University Hospital 
Heidelberg in Germany, said in a presen-
tation of the data. “This is supported by 
the T-cell receptor [TCR] clonality data 
that showed similar clonal expansion 
and persistence of [tumor-infiltrat-
ing lymphocyte] TIL-derived clones in 
the different IL-2 dose groups. Hence, 
protocol-guided, tolerance-guided, abbreviated 
high-dose IL-2 dosing is feasible in TIL therapy.”

High-dose IL-2 is approved for use as a single 
agent in patients with metastatic melanoma. 
However, the agent induces limited efficacy and is 
known to have considerable toxicity.

Previous data from cohorts 2 and 4 of the 
C-144-01 trial (n = 153) shared during the 2022 
Society for Immunotherapy of Cancer Annual 
Meeting showed that lifileucel, the polyclonal 

1-time TIL therapy, elicited an ORR of 31.4% (95% 
CI, 24.1%-39.4%) per IRC assessment. Notably, 
these patients had progressed on immune check-
point inhibitors and targeted therapy. At a median 
follow-up of 36.5 months, the median DOR in 

these patients (n = 48) had not yet been 
reached (95% CI, 8.3-NR).2

Treatment with lifileucel includes an 
abbreviated course of high-dose IL-2 at 
600,000 IU/kg for a maximum of 6 to 
promote T-cell activity.

In the post hoc analysis presented at 
the Congress, investigators evaluated 
the association between the number 
of IL-2 doses and clinical outcomes 
achieved with lifileucel.1

In C-144-01, patients were screened and 
enrolled and/or underwent surgical resection 
prior to receiving nonmyeloablative lymphodeple-
tion therapy with cyclophosphamide from day –7 
to day –6, followed by fludarabine from day –5 to 
day –1. IL-2 was administered 3 to 24 hours after 
lifileucel infusion and approximately every 8 to 
12 hours for up to 6 doses.1

The IL-2 dosing per trial protocol allowed 
for IL-2 toxicity management for up to 4 days 

after lifileucel infusion. The number of IL-2 
doses received was based on tolerance. If 
patients experienced toxicities that could be 
easily reversed within 24 hours via support-
ive measures, then additional doses of IL-2 
were administered.1

The key objective of the post-hoc analysis 
was to understand the association of number 
of IL-2 doses with the ORR, DOR, and safety 
achieved with lifileucel. Investigators also 
explored the TCR repertoire. The TCR repertoire 
of tumors, TIL-infusion product, and pre- and 
post-lifileucel blood samples were assessed via 
RNA sequencing.1

In the full analysis set of 153 patients, the 
median age was 56.0 years (range, 20-79); 54.2% 
of patients were male, and 75.8% of patients had 
more than 3 target and nontarget lesions at base-
line. Moreover, 35.3% of patients had lactate 
dehydrogenase that was 1 to 2 times the upper 
limit of normal (ULN); 19.0% had LDH that was 
more than 2 times the ULN. The median number 
of therapies received was 3 (range, 1-9).1

Moreover, the median number of IL-2 doses 
received in the lifileucel regimen was 6 (range, 
0-6); 10.5% of patients (n = 16) received a median 
of 1 to 2 doses, 17.0% (n = 26) received a median 
of 3 to 4 doses, and 71.2% (n = 109) received a 
median of 5 to 6 doses. The median cumulative 
IL-2 dose was 3528.3 × 103 IU/kg and the median 
relative dose intensity was 100%. Additional data 
showed that 5 patients who previously received 
IL-2 in the metastatic setting and had progressed 
on or after the therapy, experienced an ORR of 
40% with study treatment.1

In the overall patient population who received 
up to 6 doses of IL-6, 54.2% experienced a DOR 
that lasted for 12 months or longer; these rates 
were 66.7%, 75.0%, and 47.1% in those who 
received 1 to 2 doses, 3 to 4 doses, and 5 to 6 
doses, respectively.1

IL-2 discontinuation was guided by clini-
cal tolerance, which limited safety comparisons 
across dose groups, according to Hassel.

Grade 3/4 adverse effects (AEs), as well as 
grade 3/4 lab hematologic abnormalities, were 
similar irrespective of the number of IL-2 doses 
received. All patients developed grade 3/4 lymph-
openia following lymphodepletion therapy 
on days 0 to 4.1

Hassel added that grade any-grade hypotension 
(50.0%), dyspnea (37.5%), and somnolence (18.8%) 
were highest in those who received 1 to 2 doses of 
IL-2 vs other dose levels; these effects proved to 
be reasons for treatment discontinuation.

FIGURE.  ORR by Number of  IL-2 Doses  
in  C-144-01 Tr ia l 1

ORR, objective response rate.

aUp to 6 doses of IL-2.

■  Overalla: (95% CI, 24.1%-39.4%) 
(n = 153)

■  1-2 doses: (95% CI, 15.2%-64.6%) 
(n = 16)

■  3-4 doses: (95% CI, 14.3%-51.8%) 
(n = 26)

■  5-6 doses: (95% CI, 22.7%-40.8%) 
(n = 109)
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Three grade 5 treatment-emergent toxicities 
were reported; all of them occurred in the group 
of patients who received 5 to 6 doses of IL-2. 
These effects comprised pneumonia, acute respi-
ratory failure, and intra-abdominal hemorrhage 
(n = 1, each).1

Polyclonality was comparable between the IL-2 
dose groups within each sample type. Over time, 
TCR clonal expansion and persistence was noted 
in all dose groups. Hassel added that uCDR3 
clonotypes that were identified in the tumor and 
the TIL product likely reflect tumor-associated 
clonotypes that were captured in the TIL product.

In August 2022, Iovance 
Biotherapeutics submitted a rolling biologics 

license application (BLA) seeking the approval of 
the TIL product in patients with advanced mela-
noma who progressed on or after a prior PD-1/
PD-L1 inhibitor. The BLA was supported by earlier 
data from C-144-01.3

After the FDA provided Iovance with feed-
back pertaining to supplemental assay validation 
information and comparability data for the TIL 
therapy, the company announced that it plans 
to address the comments and complete the appli-
cation during the first quarter of 2023.4 ■
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A SAFETY ANALYSIS OF patients with mela-
noma, non–small cell lung cancer (NSCLC), 
or renal cell carcinoma (RCC) who received 
pembrolizumab (Keytruda) demonstrated that 
treatment-related adverse effects (TRAEs) were 
generally mild or moderate in severity.

In data from a poster presented at the 2022 
European Society for Medical Oncology Immuno-
Oncology Congress, investigators found that 78.6% 
of patients assigned to pembrolizumab (n = 2060) 
experienced any-grade TRAEs compared with 
58.7% of those assigned to placebo (n = 2065). In 
the pembrolizumab arm, 16.3% of patients experi-
enced grade 3 to 5 TRAEs and 11.6% experienced 
serious TRAEs compared with 3.5% and 1.5%, 
respectively, in the placebo arm. Among patients 
assigned to pembrolizumab, 15.8% experienced 
TRAEs leading to discontinuation and 0.2% had 
TRAEs leading to death, compared with 2.1% and 
0%, respectively, with placebo.

“The safety profile of adjuvant pembroli-
zumab in this analysis was consistent in severity 
and management with the established profile 
of pembrolizumab in advanced disease,” wrote 
Jason  J. Luke, MD, FACP, an associate professor of 
medicine in the Division of Hematology/Oncology 
and director of the Cancer Immunotherapeutics 
Center at UPMC Hillman Cancer Immunology 
and Immunotherapy Program in Pittsburgh, 
Pennsylvania, and colleagues. “These data show 
that pembrolizumab has a manageable safety 
profile when used in the adjuvant setting and 
thus support the use of adjuvant pembrolizumab 
in patients with resected solid tumors.”

Investigators cautioned that although serious 
AEs are rare, physicians should be aware of the 
risk to inform their patients and to monitor them. 
They also noted that it is not possible to assess 
long-term irreversible toxic effects or late-onset 
AEs because the study reporting criteria did not 
fully support evaluation of all AE resolution or 
onset beyond 90 days after stopping treatment.

Investigators pooled patients from 4 
phase 3 clinical trials as follows:
❚  KEYNOTE-716 (NCT03553836): 

Patients with completely resected 
stage IIB or IIC melanoma (N = 969)
❚  Median time from randomiza-

tion to data cutoff: 27.4 months 
(range, 14.0-39.4)

❚  Median duration of pembroli-
zumab treatment: 11.1 months 
(range, 0-16.4)

❚  KEYNOTE-054 (NCT02362594): Patients with 
completely resected stage IIIA, IIIB, or IIIC 
melanoma (N = 1013)
❚  Median time from randomization to 

data cutoff: 59.1 months (interquartile 
range, 57.3-61.6)

❚  Median duration of pembrolizumab treat-
ment: 11.8 months (range, 0-15.7)

❚  PEARLS/KEYNOTE-091 (NCT02504372): 
Patients with completely resected stage IB, II, 
or IIIA NSCLC (N = 1161)
❚  Median time from randomization to data 

cutoff: 35.6 months (range, 16.5-68.0)
❚  Median duration of pembrolizumab treat-

ment: 11.7 months (range 0-18.9)

❚  KEYNOTE-564 (NCT03142334): Patients 
with postnephrectomy/mastectomy RCC 
with a clear-cell component at high risk of 
recurrence (N = 984)
❚  Median time from randomization to data 

cutoff: 30.1 months (range, 20.8-47.5)
❚  Median duration of pembrolizumab treat-

ment: 11.1 months (range, 0-14.3)

Patients in KEYNOTE-564 and 
KEYNOTE-716 received adjuvant 
pembrolizumab 200 mg (2 mg/kg up 
to 200 mg for pediatric patients) or 
placebo every 3 weeks for up to 17 
cycles. In KEYNOTE-054 and PEARLS/
KEYNOTE-091, patients received the 
same dose for up to 18 cycles.

The analysis population included 
all randomly assigned patients who 

received at least 1 dose of study treatment. 
Investigators monitored for AEs for up to 30 days 
after treatment completion and up to 90 days for 
serious AEs. Investigators determined whether 
AEs were treatment related. Immune-mediated 
AEs and infusion reactions were based on a list of 
terms prepared by the sponsor and included AEs 
regardless of attribution to study treatment by 
the investigator.

In the pembrolizumab arm, 48.2% of patients 
had melanoma, 28.2% had NSCLC, and 23.7% had 
RCC. In the placebo arm, the distribution was 
47.8%, 28.1%, and 24.0%, respectively.

The median patient age was 61.0 years (range, 
16-88) in the placebo group, including 36.8% of 

Pembrolizumab Is Well Tolerated Across Melanoma,  
NSCLC, and RCC in Pooled Analysis
by JASON HARRIS 

Jason Luke,  
MD, FACP
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patients who were 65 years or older. In 
the placebo group, the median patient 
age was 61.0 years (range, 17-87), includ-
ing 38.4% of patients 65 years or older. 
Men made up about 65% of patients in 
both groups. In the pembrolizumab 
arm, 36.9% of patients experienced any 
immune-mediated AE or infusion reac-
tion, 8.8% of which were grade 3 to 5. The 
most common such events were hypothy-
roidism (18.5%), hyperthyroidism (11.0%), 
and pneumonitis (4.0%).

In the placebo arm, 9.3% of patients 
experienced any immune-mediated 
AE or infusion reaction, 1.1% of which 
were grade 3 to 5. The most common 
such events were hypothyroidism 
(3.7%), hyperthyroidism (1.3%), and 
pneumonitis (1.4%).

Median time to onset of first 
immune-mediated AE or infusion 
reaction was 2.6 months with pembroli-
zumab vs 4.1 months with placebo.

More than 90% of patients in both 
treatment groups experienced any-cause 
AEs. In the pembrolizumab arm, 31.7% 
of such AEs were grade 3 to 5 and 23.0% 
were serious, compared with 20.9% and 
15.7%, respectively, with placebo. The 
rate of discontinuation due to any-cause 
AEs was 18.1% with pembrolizumab and 
4.1% with placebo. Fifteen (0.7%) and 12 
(0.6%) patients died due to any-cause 
AEs in the pembrolizumab and placebo 
arms, respectively. ■
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Frontline Adagrasib Plus Pembrolizumab 
Elicits Encouraging Clinical Activity  
in KRAS G12C+ Advanced NSCLC
by KRISTI ROSA

A COMBINED ANALYSIS OF PATIENTS 
treated in phase 1b of the KRYSTAL-1 trial 
(NCT03785249) trial and the phase 2 cohorts of 
KRYSTAL-7 (NCT04613596) showed that concurrent 
adagrasib (Krazati) and pembrolizumab (Keytruda) 
elicited preliminary activity in patients with non–
small cell lung cancer harboring a KRAS G12C 
mutation. This activity was observed 
irrespective of PD-L1 status, according 
to data presented at the 2022 European 
Society for Medical Oncology Immuno-
Oncology Congress.1

At a median follow-up of 3.5 months, 
the doublet elicited an objective response 
rate (ORR) of 49% (95% CI, 35%-63%) 
among the 53 clinically evaluable patients 
from KRYSTAL-7 who received at least 1 
on-study scan. Of those who responded to 
treatment, 2% experienced a complete response and 
47% experienced a partial response. Forty percent 
of patients achieved stable disease, and 11% expe-
rienced disease progression. The disease control 
rate (DCR) reported in this population was 89% 
(95% CI, 77%-96%).1

Clinical activity with the regimen was observed 
across all PD-L1 subgroups (FIGURE).1 Specifically, 
responses were experienced by 59% of those with 
a PD-L1 tumor proportion score (TPS) of 50% or 
higher (n = 13/36), 48% of those with a score of 1% 
to 49% (n = 10/28), and 30% of those with a score of 
less than 1% (n = 3/11).1

Moreover, at a median follow-up of 19.3 months, 
adagrasib plus pembrolizumab induced an ORR 
of 57% among 7 evaluable patients enrolled in the 
phase 1b cohort of KRYSTAL-1, with a DCR of 100%. 
Responses occurred in both patients with a PD-L1 
TPS of at least 50%, 1 of the 4 patients with a PD-L1 
TPS of 1% to 49%, and in the 1 patient who had a 
PD-L1 TPS of less than 1%. All 4 responders experi-
enced a durable response that persisted for longer 
than 9 months; 2 of these patients were still receiv-
ing the regimen for longer than 18 months.1

“In this preliminary analysis, the combina-
tion had a manageable safety profile, which was 
consistent with either agent as monotherapy and 
with a low rate of treatment-related adverse events 
[TRAEs] leading to treatment discontinuation,” 
said Pasi A. Jänne, MD, PhD, senior physician, and 
director of the Lowe Center for Thoracic Oncology, 
the Belfer Center for Applied Cancer Science, 
and the Chen-Huang Center for EGFR Mutant 
Lung Cancers at Dana-Farber Cancer Institute in 
Boston, Massachusetts.2

Approximately 14% of patients with NSCLC 
(adenocarcinoma) have tumors that harbor a 
KRAS G12C mutation.3 In December 2022, the FDA 
granted accelerated approval to adagrasib for adult 
patients with KRAS G12C–mutated, locally advanced 
or metastatic NSCLC who have received at least 1 
prior systemic therapy.4

In the phase 1b portion of KRYSTAL-1 
and the phase 2 portion of KRYSTAL-7, 
patients with KRAS G12C–mutated 
advanced, unresectable, or metastatic 
NSCLC were eligible to enroll if they had 
not previously received systemic treat-
ment for locally advanced or metastatic 
disease. Those with stable brain metas-
tases were permitted to enroll. In both 
studies, participants were given adagra-
sib at a twice-daily dose of 400 mg plus 

pembrolizumab at 200 mg every 3 weeks.1

The primary end point of KRYSTAL-1 was safety, 
and secondary end points included ORR by RECIST 
1.1 criteria, duration of response (DOR), progres-
sion-free survival (PFS), and overall survival (OS). 
The KRYSTAL-7 phase 2 population included cohort 

FIGURE.  Response Rates by TPS in KRYSTAL-7 1

OVERALL RESPONSE

59%
48%
30%

■ TPS ≥ 50% (n = 22): 59%

■ TPS 1%-49% (n = 21): 48%

■ TPS ≤ 1% (n = 10): 30%

TPS, tumor proportion score.

Pasi A. Jänne,  
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More from the ESMO IO Congress 2022  
coverage on OncLive.com

Neoadjuvant SHR-1701 Increases 
Response, Resectability in Stage III 
Unresectable NSCLC

Treatment with SHR-1701 with or without chemo-
therapy followed by surgery or radiotherapy 
induced responses in more than half of patients 
with stage III unresectable non–small cell lung 
cancer and increased resectability in those 
assigned to definitive surgery.

 READ THE FULL STORY:  bit.ly/3wshSZU
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1a, those who had a PD-L1 TPS of less than 1%, 
and cohort 2, those with a PD-L1 TPS of 1% or 
higher. ORR by RECIST 1.1 criteria serves as the 
primary end point for KRYSTAL-7. Secondary end 
points comprise DOR, PFS, OS, safety, and PK.1

Among the 75 patients enrolled in KRYSTAL-7, 
the median age was 66 years (range, 40-84); 51% 
of patients were female and 89% were White. 
Regarding ECOG performance status, 35% had a 
status of 0 and the remaining 65% had a status 
of 1. The majority (99%) were current or former 
smokers. Most patients had bone metastases at 
baseline (40%); 20% had liver metastases, 13% had 
adrenal metastases, and 12% had CNS metastases.

Additional data from this cohort showed 
that the median time to response to adagrasib 
plus pembrolizumab was 1.4 months. Of the 26 
responders, 6 experienced a response after more 
than 2 months of treatment. Sixty-six percent of 
the 53 evaluable patients are still receiving the 
regimen, including in 24 patients with response.1

Moreover, the doublet induced an ORR of 56% 
in a subset of response-evaluable patients who 
enrolled at least 6 months before the data cutoff 

date of August 30, 2022 (n = 14/25). Six of the 26 
clinical responses happened at the time of the 
second on-study scan or later.

Regarding safety, 83% of the 75 patients in 
the KRYSTAL-7 cohort experienced a TRAE of 
any-grade; 15% had grade 1 TRAEs, 24% had 
grade 2 TRAEs, 40% had grade 3 TRAEs, and 4% 
had grade 4 TRAEs. No grade 5 TRAEs occurred.

The most common TRAEs experienced with 
the combination were nausea, diarrhea, vomit-
ing, increased alanine (ALT) and aspartate (AST) 
aminotransferase levels, fatigue, decreased appe-
tite, and increased amylase levels. The median 
time to onset for ALT and AST increase was 26 
days and 37 days, respectively; only 1 patient 
reported new-onset treatment-associated ALT/AST 
increase after 3 months.1

Thirty-one percent and 41% of patients, respec-
tively, experienced TRAEs that resulted in a dose 
reduction or interruption of adagrasib. Three 
percent of patients experienced TRAEs that led 
to discontinuation of both agents; 3% of patients 
experienced TRAEs that resulted in discontinua-
tion of pembrolizumab alone.

“Based on these findings, phase 3 trials 
are planned in first-line setting for advanced 
KRAS G12C–mutant NSCLC, evaluating 
concurrent adagrasib and pembrolizumab vs 
standard-of-care therapy based on PD-L1 status,” 
Jänne concluded. ■
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