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Jaypirca delivered a robust response1

IN PATIENTS WITH R/R MCL PREVIOUSLY TREATED WITH A BTK INHIBITOR (n=120)1

Indication 
Jaypirca is a kinase inhibitor indicated for the treatment of adult patients with relapsed or refractory (R/R) mantle cell lymphoma (MCL) after at least two lines of systemic 
therapy, including a BTK inhibitor.

This indication is approved under accelerated approval based on response rate. Continued approval for this indication may be contingent upon verification and description of 

clinical benefit in a confirmatory trial.

Important Safety Information
Infections: Fatal and serious infections (including bacterial, viral, or fungal) and opportunistic infections have occurred in patients treated with Jaypirca. In the clinical trial, Grade 
≥3 infections occurred in 17% of 583 patients with hematologic malignancies, most commonly pneumonia (9%); fatal infections occurred in 4.1% of patients. Sepsis (4.5%) and 
febrile neutropenia (2.9%) occurred. Opportunistic infections after Jaypirca treatment included, but are not limited to, Pneumocystis jirovecii pneumonia and fungal infection. 
Consider prophylaxis, including vaccinations and antimicrobial prophylaxis, in patients at increased risk for infection, including opportunistic infections. Monitor patients for signs 
and symptoms, evaluate promptly, and treat appropriately. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca.

Hemorrhage: Fatal and serious hemorrhage has occurred with Jaypirca. Major hemorrhage (Grade ≥3 bleeding or any central nervous system bleeding) occurred in 2.4% of 583 patients 
with hematologic malignancies treated with Jaypirca, including gastrointestinal hemorrhage; fatal hemorrhage occurred in 0.2% of patients. Bleeding of any grade, excluding bruising 
and petechiae, occurred in 14% of patients. Major hemorrhage occurred in patients taking Jaypirca with (0.7%) and without (1.7%) antithrombotic agents. Consider risks/benefits of 
co-administering antithrombotic agents with Jaypirca. Monitor patients for signs of bleeding. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca. 
Consider benefit/risk of withholding Jaypirca 3-7 days pre- and post-surgery depending on type of surgery and bleeding risk. 

Cytopenias: Grade 3 or 4 cytopenias, including neutropenia (24%), anemia (11%), and thrombocytopenia (11%) have developed in patients with hematologic malignancies treated with 
Jaypirca. In a clinical trial, Grade 4 neutropenia (13%) and Grade 4 thrombocytopenia (5%) developed. Monitor complete blood counts regularly during treatment. Based on severity, reduce 
dose, temporarily withhold, or permanently discontinue Jaypirca.

Atrial Fibrillation and Atrial Flutter: Atrial fibrillation or atrial flutter were reported in 2.7% of patients, with Grade 3 or 4 atrial fibrillation or flutter reported in 1% of 583 patients with 
hematologic malignancies treated with Jaypirca. Patients with cardiac risk factors such as hypertension or previous arrhythmias may be at increased risk. Monitor for signs and symptoms of 
arrhythmias (e.g., palpitations, dizziness, syncope, dyspnea) and manage appropriately. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca.

Second Primary Malignancies: Second primary malignancies, including non-skin carcinomas, developed in 6% of 583 patients with hematologic malignancies treated with Jaypirca 
monotherapy. The most frequent malignancy was non-melanoma skin cancer (3.8%). Other second primary malignancies included solid tumors (including genitourinary and breast 
cancers) and melanoma. Advise patients to use sun protection and monitor for development of second primary malignancies.

Embryo-Fetal Toxicity: Based on animal findings, Jaypirca can cause fetal harm in pregnant women. Administration of pirtobrutinib to pregnant rats during organogenesis caused embryo-
fetal toxicity, including embryo-fetal mortality and malformations at maternal exposures (AUC) approximately 3-times the recommended 200 mg/day dose. Advise pregnant women of 
potential risk to a fetus and females of reproductive potential to use effective contraception during treatment and for one week after last dose.

Adverse Reactions (ARs) in Patients with Mantle Cell Lymphoma Who Received Jaypirca 
Serious ARs occurred in 38% of patients. Serious ARs occurring in ≥2% of patients were pneumonia (14%), COVID-19 (4.7%), musculoskeletal pain (3.9%), hemorrhage (2.3%), 
pleural effusion (2.3%), and sepsis (2.3%). Fatal ARs within 28 days of last dose of Jaypirca occurred in 7% of patients, most commonly due to infections (4.7%), including 
COVID-19 (3.1%).

Dose Modifications and  Discontinuations: ARs led to dosage reductions in 4.7%, treatment interruption in 32%, and permanent discontinuation of Jaypirca in 9% of patients. 
ARs resulting in dosage modification in >5% of patients included pneumonia and neutropenia. ARs resulting in permanent discontinuation of Jaypirca in >1% of patients included 
pneumonia.

ARs (all Grades %; Grade 3-4 %) in ≥10% of Patients: fatigue (29; 1.6), musculoskeletal pain (27; 3.9), diarrhea (19; -), edema (18; 0.8), dyspnea (17; 2.3), pneumonia (16; 14), 
bruising (16; -), peripheral neuropathy (14; 0.8), cough (14; -), rash (14; -), fever (13; -), constipation (13; -), arthritis/arthralgia (12; 0.8), hemorrhage (11; 3.1), abdominal pain (11; 
0.8), nausea (11; -), upper respiratory tract infections (10; 0.8), dizziness (10; -).

DoR Rate at 6 MonthsOverall Response Rate*†‡ BRUIN Study Design

Important Safety Information (cont'd) 
Select Laboratory Abnormalities (all grades %; Grade 3 or 4 %) that Worsened from Baseline in ≥10% of Patients: hemoglobin decreased (42; 9), platelet count decreased (39; 14), 
neutrophil count decreased (36; 16), lymphocyte count decreased (32; 15), creatinine increased (30; 1.6), calcium decreased (19; 1.6), AST increased (17; 1.6), potassium decreased (13; 
1.6), sodium decreased (13; -), lipase increased (12; 4.4), alkaline phosphatase increased (11; -), ALT increased (11; 1.6), potassium increased (11; 0.8). Grade 4 laboratory abnormalities in 
>5% of patients included neutrophils decreased (10), platelets decreased (7), lymphocytes decreased (6).  

All grade ARs with higher frequencies in the total BRUIN population of patients with hematologic malignancies (n=583) were decreased neutrophil count (41%), bruising (20%), diarrhea 
(20%).

Drug Interactions 
Strong CYP3A Inhibitors: Concomitant use with Jaypirca increased pirtobrutinib systemic exposure, which may increase risk of Jaypirca adverse reactions. Avoid use of strong CYP3A 
inhibitors during Jaypirca treatment. If concomitant use is unavoidable, reduce Jaypirca dosage according to the approved labeling.

Strong or Moderate CYP3A Inducers: Concomitant use with Jaypirca decreased pirtobrutinib systemic exposure, which may reduce Jaypirca efficacy. Avoid concomitant use of Jaypirca 
with strong or moderate CYP3A inducers. If concomitant use with moderate CYP3A inducers is unavoidable, increase Jaypirca dosage according to the approved labeling.

Sensitive CYP2C8, CYP2C19, CYP3A, P-gp, or BCRP Substrates: Concomitant use with Jaypirca increased their plasma concentrations, which may increase risk of adverse reactions 
related to these substrates for drugs that are sensitive to minimal concentration changes. Follow recommendations for these sensitive substrates in their approved labeling.

Use in Special Populations  
Pregnancy and Lactation: Inform pregnant women of potential for Jaypirca to cause fetal harm. Verify pregnancy 
status in females of reproductive potential prior to starting Jaypirca and advise use of effective contraception during 
treatment and for one week after last dose. Presence of pirtobrutinib in human milk and effects on the breastfed 
child or on milk production is unknown. Advise women not to breastfeed while taking Jaypirca and for one week 
after last dose.

Geriatric Use: In the pooled safety population of patients with hematologic malignancies, 392 (67%) were ≥65 
years of age. Patients aged ≥65 years experienced higher rates of Grade ≥3 ARs and serious ARs compared to 
patients <65 years of age. 

Renal Impairment: Severe renal impairment (eGFR 15-29 mL/min) increases pirtobrutinib exposure. Reduce 
Jaypirca dosage in patients with severe renal impairment according to the approved labeling. No dosage adjustment is 
recommended in patients with mild or moderate renal impairment.

PT HCP ISI MCL APP

Please see Important Safety Information on previous page and Brief Summary of 
Prescribing Information for Jaypirca on subsequent pages. 

References: 1. Jaypirca (pirtobrutinib). Prescribing Information. Lilly USA, LLC. 2. Mato AR, Shah NN, Jurczak W, et al. Pirtobrutinib in relapsed or 
refractory B-cell malignancies (BRUIN): a phase 1/2 study. Lancet. 2021;397(10277)(suppl app.):119-125. 3. Mato AR, Shah NN, Jurczak W, et al. 
Pirtobrutinib in relapsed or refractory B-cell malignancies (BRUIN): a phase 1/2 study. Lancet. 2021;397(10277):892-901. 

*PET-CT scans were utilized in response assessments (in 41% of patients), with the remainder being assessed by CT scans only.1

†ORR using CT scan-based assessments in all patients was 48% (95% CI: 38, 57) and CR rate was 13%.1

‡ORR, the primary endpoint, includes patients with a best response of CR or PR and was assessed by IRC using 2014 Lugano criteria.1

§Based on Kaplan-Meier estimation. 
||DoR was calculated for patients who achieved a response of PR or better and was defined as the time from first evidence of response to progression or death from any cause.2

¶Trial excluded patients with significant cardiovascular disease, major bleeding, or grade ≥3 arrhythmia with prior BTKi, prolonged QTc interval, or need for strong CYP3A inhibitor or inducer or 
strong P-gp inhibitor.1 

#Patients with active CNS lymphoma or allogeneic HSCT or CAR T-cell therapy within 60 days were excluded.1

**Ibrutinib (67%), acalabrutinib (30%), and zanubrutinib (8%) in efficacy population.1

††The phase 1 primary outcome was to determine maximum tolerated dose and recommended phase 2 dose. All patients received at least one dose of Jaypirca.3

THE FIRST-AND-ONLY 
APPROVED REVERSIBLE* BTKi1

NOW APPROVED

BTKi=Bruton's tyrosine kinase inhibitor; CAR=chimeric antigen receptor; CI=confidence interval; CNS=central nervous system; CR=complete response; DoR=duration of response; 
HSCT=hematopoietic stem cell transplantation; IRC=independent review committee; LDi=longest transverse diameter; PR=partial response; ULN=upper limit of normal.
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The phase 1/2, open-label, single-arm BRUIN 
trial evaluated Jaypirca in 583 adult patients with 
hematologic malignancies, including patients with 
MCL who received Jaypirca 200 mg orally once daily 
until disease progression or unacceptable toxicity. The 
trial required patients with a platelet count ≥50 x 109/L, 
absolute neutrophil count ≥0.75 x 109/L, hepatic 
transaminases ≤2.5 times ULN. The safety (n=128)¶ and 
efficacy (n=120)# of Jaypirca were evaluated in patients 
with R/R MCL previously treated with a BTK inhibitor.** 
Patients received a median of 3 prior lines of therapy 
(range: 1-9) with 93% having ≥2 prior lines. The phase 
2 primary endpoint was overall response rate (ORR).†† 
Efficacy of Jaypirca was based on response as assessed 
by an IRC using 2014 Lugano Criteria.1,3

• 36 of 60 responders had not progressed or 
died prior to data cutoff (censored)1,2

• Median DoR was 8.3 months§ (95% CI: 5.7, NE) 
with a median follow-up of 7.3 months1||

*Noncovalent

Please see Important Safety Information and Brief Summary of Prescribing Information for Jaypirca on subsequent pages.
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Jaypirca delivered a robust response1

IN PATIENTS WITH R/R MCL PREVIOUSLY TREATED WITH A BTK INHIBITOR (n=120)1

Indication 
Jaypirca is a kinase inhibitor indicated for the treatment of adult patients with relapsed or refractory (R/R) mantle cell lymphoma (MCL) after at least two lines of systemic 
therapy, including a BTK inhibitor.

This indication is approved under accelerated approval based on response rate. Continued approval for this indication may be contingent upon verification and description of 

clinical benefit in a confirmatory trial.

Important Safety Information
Infections: Fatal and serious infections (including bacterial, viral, or fungal) and opportunistic infections have occurred in patients treated with Jaypirca. In the clinical trial, Grade 
≥3 infections occurred in 17% of 583 patients with hematologic malignancies, most commonly pneumonia (9%); fatal infections occurred in 4.1% of patients. Sepsis (4.5%) and 
febrile neutropenia (2.9%) occurred. Opportunistic infections after Jaypirca treatment included, but are not limited to, Pneumocystis jirovecii pneumonia and fungal infection. 
Consider prophylaxis, including vaccinations and antimicrobial prophylaxis, in patients at increased risk for infection, including opportunistic infections. Monitor patients for signs 
and symptoms, evaluate promptly, and treat appropriately. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca.

Hemorrhage: Fatal and serious hemorrhage has occurred with Jaypirca. Major hemorrhage (Grade ≥3 bleeding or any central nervous system bleeding) occurred in 2.4% of 583 patients 
with hematologic malignancies treated with Jaypirca, including gastrointestinal hemorrhage; fatal hemorrhage occurred in 0.2% of patients. Bleeding of any grade, excluding bruising 
and petechiae, occurred in 14% of patients. Major hemorrhage occurred in patients taking Jaypirca with (0.7%) and without (1.7%) antithrombotic agents. Consider risks/benefits of 
co-administering antithrombotic agents with Jaypirca. Monitor patients for signs of bleeding. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca. 
Consider benefit/risk of withholding Jaypirca 3-7 days pre- and post-surgery depending on type of surgery and bleeding risk. 

Cytopenias: Grade 3 or 4 cytopenias, including neutropenia (24%), anemia (11%), and thrombocytopenia (11%) have developed in patients with hematologic malignancies treated with 
Jaypirca. In a clinical trial, Grade 4 neutropenia (13%) and Grade 4 thrombocytopenia (5%) developed. Monitor complete blood counts regularly during treatment. Based on severity, reduce 
dose, temporarily withhold, or permanently discontinue Jaypirca.

Atrial Fibrillation and Atrial Flutter: Atrial fibrillation or atrial flutter were reported in 2.7% of patients, with Grade 3 or 4 atrial fibrillation or flutter reported in 1% of 583 patients with 
hematologic malignancies treated with Jaypirca. Patients with cardiac risk factors such as hypertension or previous arrhythmias may be at increased risk. Monitor for signs and symptoms of 
arrhythmias (e.g., palpitations, dizziness, syncope, dyspnea) and manage appropriately. Based on severity, reduce dose, temporarily withhold, or permanently discontinue Jaypirca.

Second Primary Malignancies: Second primary malignancies, including non-skin carcinomas, developed in 6% of 583 patients with hematologic malignancies treated with Jaypirca 
monotherapy. The most frequent malignancy was non-melanoma skin cancer (3.8%). Other second primary malignancies included solid tumors (including genitourinary and breast 
cancers) and melanoma. Advise patients to use sun protection and monitor for development of second primary malignancies.

Embryo-Fetal Toxicity: Based on animal findings, Jaypirca can cause fetal harm in pregnant women. Administration of pirtobrutinib to pregnant rats during organogenesis caused embryo-
fetal toxicity, including embryo-fetal mortality and malformations at maternal exposures (AUC) approximately 3-times the recommended 200 mg/day dose. Advise pregnant women of 
potential risk to a fetus and females of reproductive potential to use effective contraception during treatment and for one week after last dose.

Adverse Reactions (ARs) in Patients with Mantle Cell Lymphoma Who Received Jaypirca 
Serious ARs occurred in 38% of patients. Serious ARs occurring in ≥2% of patients were pneumonia (14%), COVID-19 (4.7%), musculoskeletal pain (3.9%), hemorrhage (2.3%), 
pleural effusion (2.3%), and sepsis (2.3%). Fatal ARs within 28 days of last dose of Jaypirca occurred in 7% of patients, most commonly due to infections (4.7%), including 
COVID-19 (3.1%).

Dose Modifications and  Discontinuations: ARs led to dosage reductions in 4.7%, treatment interruption in 32%, and permanent discontinuation of Jaypirca in 9% of patients. 
ARs resulting in dosage modification in >5% of patients included pneumonia and neutropenia. ARs resulting in permanent discontinuation of Jaypirca in >1% of patients included 
pneumonia.

ARs (all Grades %; Grade 3-4 %) in ≥10% of Patients: fatigue (29; 1.6), musculoskeletal pain (27; 3.9), diarrhea (19; -), edema (18; 0.8), dyspnea (17; 2.3), pneumonia (16; 14), 
bruising (16; -), peripheral neuropathy (14; 0.8), cough (14; -), rash (14; -), fever (13; -), constipation (13; -), arthritis/arthralgia (12; 0.8), hemorrhage (11; 3.1), abdominal pain (11; 
0.8), nausea (11; -), upper respiratory tract infections (10; 0.8), dizziness (10; -).

DoR Rate at 6 MonthsOverall Response Rate*†‡ BRUIN Study Design

Important Safety Information (cont'd) 
Select Laboratory Abnormalities (all grades %; Grade 3 or 4 %) that Worsened from Baseline in ≥10% of Patients: hemoglobin decreased (42; 9), platelet count decreased (39; 14), 
neutrophil count decreased (36; 16), lymphocyte count decreased (32; 15), creatinine increased (30; 1.6), calcium decreased (19; 1.6), AST increased (17; 1.6), potassium decreased (13; 
1.6), sodium decreased (13; -), lipase increased (12; 4.4), alkaline phosphatase increased (11; -), ALT increased (11; 1.6), potassium increased (11; 0.8). Grade 4 laboratory abnormalities in 
>5% of patients included neutrophils decreased (10), platelets decreased (7), lymphocytes decreased (6).  

All grade ARs with higher frequencies in the total BRUIN population of patients with hematologic malignancies (n=583) were decreased neutrophil count (41%), bruising (20%), diarrhea 
(20%).

Drug Interactions 
Strong CYP3A Inhibitors: Concomitant use with Jaypirca increased pirtobrutinib systemic exposure, which may increase risk of Jaypirca adverse reactions. Avoid use of strong CYP3A 
inhibitors during Jaypirca treatment. If concomitant use is unavoidable, reduce Jaypirca dosage according to the approved labeling.

Strong or Moderate CYP3A Inducers: Concomitant use with Jaypirca decreased pirtobrutinib systemic exposure, which may reduce Jaypirca efficacy. Avoid concomitant use of Jaypirca 
with strong or moderate CYP3A inducers. If concomitant use with moderate CYP3A inducers is unavoidable, increase Jaypirca dosage according to the approved labeling.

Sensitive CYP2C8, CYP2C19, CYP3A, P-gp, or BCRP Substrates: Concomitant use with Jaypirca increased their plasma concentrations, which may increase risk of adverse reactions 
related to these substrates for drugs that are sensitive to minimal concentration changes. Follow recommendations for these sensitive substrates in their approved labeling.

Use in Special Populations  
Pregnancy and Lactation: Inform pregnant women of potential for Jaypirca to cause fetal harm. Verify pregnancy 
status in females of reproductive potential prior to starting Jaypirca and advise use of effective contraception during 
treatment and for one week after last dose. Presence of pirtobrutinib in human milk and effects on the breastfed 
child or on milk production is unknown. Advise women not to breastfeed while taking Jaypirca and for one week 
after last dose.

Geriatric Use: In the pooled safety population of patients with hematologic malignancies, 392 (67%) were ≥65 
years of age. Patients aged ≥65 years experienced higher rates of Grade ≥3 ARs and serious ARs compared to 
patients <65 years of age. 

Renal Impairment: Severe renal impairment (eGFR 15-29 mL/min) increases pirtobrutinib exposure. Reduce 
Jaypirca dosage in patients with severe renal impairment according to the approved labeling. No dosage adjustment is 
recommended in patients with mild or moderate renal impairment.

PT HCP ISI MCL APP

Please see Important Safety Information on previous page and Brief Summary of 
Prescribing Information for Jaypirca on subsequent pages. 

References: 1. Jaypirca (pirtobrutinib). Prescribing Information. Lilly USA, LLC. 2. Mato AR, Shah NN, Jurczak W, et al. Pirtobrutinib in relapsed or 
refractory B-cell malignancies (BRUIN): a phase 1/2 study. Lancet. 2021;397(10277)(suppl app.):119-125. 3. Mato AR, Shah NN, Jurczak W, et al. 
Pirtobrutinib in relapsed or refractory B-cell malignancies (BRUIN): a phase 1/2 study. Lancet. 2021;397(10277):892-901. 

*PET-CT scans were utilized in response assessments (in 41% of patients), with the remainder being assessed by CT scans only.1

†ORR using CT scan-based assessments in all patients was 48% (95% CI: 38, 57) and CR rate was 13%.1

‡ORR, the primary endpoint, includes patients with a best response of CR or PR and was assessed by IRC using 2014 Lugano criteria.1

§Based on Kaplan-Meier estimation. 
||DoR was calculated for patients who achieved a response of PR or better and was defined as the time from first evidence of response to progression or death from any cause.2

¶Trial excluded patients with significant cardiovascular disease, major bleeding, or grade ≥3 arrhythmia with prior BTKi, prolonged QTc interval, or need for strong CYP3A inhibitor or inducer or 
strong P-gp inhibitor.1 

#Patients with active CNS lymphoma or allogeneic HSCT or CAR T-cell therapy within 60 days were excluded.1

**Ibrutinib (67%), acalabrutinib (30%), and zanubrutinib (8%) in efficacy population.1

††The phase 1 primary outcome was to determine maximum tolerated dose and recommended phase 2 dose. All patients received at least one dose of Jaypirca.3
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BTKi=Bruton's tyrosine kinase inhibitor; CAR=chimeric antigen receptor; CI=confidence interval; CNS=central nervous system; CR=complete response; DoR=duration of response; 
HSCT=hematopoietic stem cell transplantation; IRC=independent review committee; LDi=longest transverse diameter; PR=partial response; ULN=upper limit of normal.
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The phase 1/2, open-label, single-arm BRUIN 
trial evaluated Jaypirca in 583 adult patients with 
hematologic malignancies, including patients with 
MCL who received Jaypirca 200 mg orally once daily 
until disease progression or unacceptable toxicity. The 
trial required patients with a platelet count ≥50 x 109/L, 
absolute neutrophil count ≥0.75 x 109/L, hepatic 
transaminases ≤2.5 times ULN. The safety (n=128)¶ and 
efficacy (n=120)# of Jaypirca were evaluated in patients 
with R/R MCL previously treated with a BTK inhibitor.** 
Patients received a median of 3 prior lines of therapy 
(range: 1-9) with 93% having ≥2 prior lines. The phase 
2 primary endpoint was overall response rate (ORR).†† 
Efficacy of Jaypirca was based on response as assessed 
by an IRC using 2014 Lugano Criteria.1,3

• 36 of 60 responders had not progressed or 
died prior to data cutoff (censored)1,2

• Median DoR was 8.3 months§ (95% CI: 5.7, NE) 
with a median follow-up of 7.3 months1||

*Noncovalent

Please see Important Safety Information and Brief Summary of Prescribing Information for Jaypirca on subsequent pages.
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JaypircaTM (pirtobrutinib) tablets, for oral use 
Initial U.S. Approval: 2023
Brief Summary: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE 
Jaypirca is a kinase inhibitor indicated for the treatment of adult patients with relapsed or refractory 
mantle cell lymphoma (MCL) after at least two lines of systemic therapy, including a BTK inhibitor. 

This indication is approved under accelerated approval based on response rate. Continued approval 
for this indication may be contingent upon verification and description of clinical benefit in a 
confirmatory trial.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS
Infections: Fatal and serious infections (including bacterial, viral, or fungal infections) and 
opportunistic infections have occurred in patients treated with Jaypirca. In the clinical trial, Grade 3 
or higher infections occurred in 17% of 583 patients, most commonly pneumonia (9%), with fatal 
infections occurring in 4.1% of patients. Sepsis occurred in 4.5% of patients and febrile neutropenia 
in 2.9%. Opportunistic infections after treatment with Jaypirca have included, but are not limited to, 
Pneumocystis jirovecii pneumonia and fungal infection. 

Consider prophylaxis, including vaccinations and antimicrobial prophylaxis, in patients who are 
at increased risk for infections, including opportunistic infections. Monitor patients for signs and 
symptoms of infection, evaluate promptly, and treat appropriately. Based on severity, reduce dose, 
temporarily withhold, or permanently discontinue Jaypirca [see Dosage and Administration].
Hemorrhage: Fatal and serious hemorrhage has occurred with Jaypirca. Major hemorrhage (defined as 
Grade 3 or higher bleeding or any central nervous system bleeding) occurred in 2.4% of 583 patients 
treated with Jaypirca, including gastrointestinal hemorrhage; fatal hemorrhage occurred in 0.2% of 
patients. Bleeding of any grade, excluding bruising and petechiae, occurred in 14% of patients. 

Major hemorrhage occurred in 1.7% of patients taking Jaypirca without antithrombotic agents and 
0.7% of patients taking Jaypirca with antithrombotic agents. Consider the risks and benefits of 
antithrombotic agents when co-administered with Jaypirca. Monitor patients for signs of bleeding. 
Based on severity of bleeding, reduce dose, temporarily withhold, or permanently discontinue Jaypirca 
[see Dosage and Administration].
Consider the benefit-risk of withholding Jaypirca for 3 to 7 days pre- and post-surgery depending 
upon the type of surgery and risk of bleeding.

Cytopenias: Grade 3 or 4 cytopenias, including neutropenia (24%), anemia (11%), and 
thrombocytopenia (11%) have developed in patients treated with Jaypirca. In the clinical trial, Grade 4 
neutropenia developed in 13% of patients and Grade 4 thrombocytopenia developed in 5% of patients. 

Monitor complete blood counts regularly during treatment. Based on severity, reduce dose, temporarily 
withhold, or permanently discontinue Jaypirca [see Dosage and Administration].
Atrial Fibrillation and Atrial Flutter: Atrial fibrillation and atrial flutter were reported in recipients 
of Jaypirca. Atrial fibrillation or flutter were reported in 2.7% of patients, with Grade 3 or 4 atrial 
fibrillation or flutter reported in 1.0% of 583 patients in the clinical trial. Patients with cardiac risk 
factors, such as hypertension or previous arrhythmias may be at increased risk. 

Monitor for signs and symptoms of arrhythmias (e.g., palpitations, dizziness, syncope, dyspnea) 
and manage appropriately. Based on severity, reduce dose, temporarily withhold, or permanently 
discontinue Jaypirca [see Dosage and Administration].
Second Primary Malignancies: Second primary malignancies, including non-skin carcinomas, 
developed in 6% of 583 patients treated with Jaypirca monotherapy. The most frequent malignancy 
was non-melanoma skin cancer, reported in 3.8% of 583 patients. Other second primary malignancies 
included solid tumors (including genitourinary and breast cancers) and melanoma. Advise patients to 
use sun protection and monitor patients for the development of second primary malignancies.

Embryo-Fetal Toxicity: Based on findings in animals, Jaypirca can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of pirtobrutinib to 
pregnant rats during the period of organogenesis caused embryo-fetal toxicity including embryo-fetal 
mortality and malformations at maternal exposures (AUC) approximately 3-times the recommended 
dose of 200 mg once daily. Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to use effective contraception during treatment with Jaypirca and for one week 
after the last dose [see use in Specific Populations].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described in the Warnings and Precautions 
section of labeling:
Infections, Hemorrhage, Cytopenias, Atrial Fibrillation and Atrial Flutter, and Second Primary Malignancies

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 compared to rates in the clinical trials of another drug and may 
not reflect the rates observed in the general patient population.

The data in the WARNINGS AND PRECAUTIONS reflect exposure to Jaypirca as a single-agent, 
administered at 200 mg once daily in 583 patients with hematologic malignancies in the BRUIN study. 
Among these 583 patients, the median duration of exposure was 7.5 months, 56% were exposed for 
at least 6 months and 29% were exposed for at least one year.  

In this pooled safety population, the most common (≥ 20%) adverse reactions, including laboratory 
abnormalities, were decreased neutrophil count (41%), decreased hemoglobin (37%), decreased 
platelet count (27%), fatigue (27%), musculoskeletal pain (26%), decreased lymphocyte count (24%), 
bruising (20%), and diarrhea (20%).

Mantle Cell Lymphoma

BRUIN: The safety of Jaypirca was evaluated in the BRUIN trial in patients with MCL who received 
a prior BTK inhibitor. The trial required a platelet count ≥ 50 x 109/L, absolute neutrophil count  
≥ 0.75 x 109/L, hepatic transaminases ≤ 2.5 times upper limit of normal (ULN), and an ECOG 

performance status of 0 to 2. The trial excluded patients with active central nervous system (CNS) 
involvement by lymphoma, significant cardiovascular disease, major bleeding or grade ≥ 3 arrhythmia 
with a prior BTK inhibitor, prolonged QTc interval, or need for a strong CYP3A inhibitor or inducer or 
strong P-gp inhibitor.

Patients received Jaypirca 200 mg orally once daily until disease progression or unacceptable toxicity 
(n = 128); 36% were exposed for 6 months or longer and 10% were exposed for at least one year. 
The median number of prior therapies was 3 (range: 1-9). The median age was 71 years (range: 
46 to 88 years) and 80% of patients were male.

Serious adverse reactions occurred in 38% of patients who received Jaypirca. Serious adverse 
reactions that occurred in ≥ 2% of patients were pneumonia (14%), COVID-19 (4.7%), musculoskeletal 
pain (3.9%), hemorrhage (2.3%), pleural effusion (2.3%), and sepsis (2.3%). Fatal adverse reactions 
within 28 days of the last dose of Jaypirca occurred in 7% of patients, most commonly due to 
infections (4.7%) including COVID-19 (3.1% of all patients). 

Adverse reactions led to dosage reductions in 4.7%, treatment interruption in 32%, and permanent 
discontinuation of Jaypirca in 9%. Adverse reactions that resulted in dosage modification in > 5% of 
patients included pneumonia and neutropenia. Adverse reactions which resulted in permanent 
discontinuation of Jaypirca in > 1% of patients included pneumonia.

The most common adverse reactions (≥ 15%), excluding laboratory terms, were fatigue, 
musculoskeletal pain, diarrhea, edema, dyspnea, pneumonia, and bruising.

Table 2 summarizes select adverse reactions in BRUIN.

Table 2: Adverse Reactions (≥ 10%) in Patients with MCL Who Received Jaypirca

Jaypirca
200 mg once daily

N=128
Adverse Reactionsa All Grades (%) Grade 3-4 (%)
General Disorders
Fatigue 29 1.6

Edema 18 0.8

Fever 13 -

Musculoskeletal and Connective Tissue Disorders
Musculoskeletal pain 27 3.9

Arthritis or arthralgia 12 0.8

Gastrointestinal Disorders
Diarrhea 19 -

Constipation 13 -

Abdominal pain 11 0.8

Nausea 11 -

Respiratory, thoracic, and mediastinal disorders
Dyspnea 17 2.3

Cough 14 -

Injury
Bruising 16 -

Infections
Pneumonia 16b 14

Upper respiratory tract infections 10 0.8

Nervous system disorders
Peripheral neuropathy 14 0.8

Dizziness 10 -

Skin and subcutaneous disorders
Rash 14 -

Vascular disorders
Hemorrhage 11c 3.1
aEach term listed includes other related terms
bincludes 1 fatality from COVID-19 pneumonia
cincludes 1 fatality from hemorrhage

Clinically relevant adverse reactions in < 10% include vision changes, memory changes, headache, 
urinary tract infection, herpesvirus infection, and tumor lysis syndrome.

Table 3 summarizes laboratory abnormalities in BRUIN.

Table 3: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients with 
MCL Who Received Jaypirca

Laboratory Abnormality Jaypircaa

200 mg once daily
All Grades (%) Grade 3 or 4 (%)

Hematology
Hemoglobin decreased 42 9

Platelet count decreased 39 14

Neutrophil count decreased 36 16

Lymphocyte count decreased 32 15
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Laboratory Abnormality Jaypircaa

200 mg once daily
All Grades (%) Grade 3 or 4 (%)

Chemistry
Creatinine increased 30 1.6

Calcium decreased 19 1.6

AST increased 17 1.6

Potassium decreased 13 1.6

Sodium decreased 13 -

Lipase increased 12 4.4

Alkaline phosphatase increased 11 -

ALT increased 11 1.6

Potassium increased 11 0.8
a  The denominator used to calculate the rate varied from 90 to 127 based on the number of patients 
with a baseline value and at least one post-treatment value.

Grade 4 laboratory abnormalities in > 5% of patients included neutrophils decreased (10%), platelets 
decreased (7%), and lymphocytes decreased (6%). 

Lymphocytosis: Upon initiation of Jaypirca, a temporary increase in lymphocyte counts (defined as 
absolute lymphocyte count increased ≥ 50% from baseline and a post-baseline value ≥ 5,000/µL) 
occurred in 34% of MCL patients in BRUIN. The median time to onset of lymphocytosis was 1.1 weeks, 
with 75% of cases occurring within 2.1 weeks, and the median duration was 11 weeks.

DRUG INTERACTIONS
Effect of Other Drugs on Jaypirca
Strong CYP3A Inhibitors: Pirtobrutinib is a CYP3A substrate. Concomitant use of Jaypirca with a strong 
CYP3A inhibitor increased pirtobrutinib systemic exposure, which may increase the risk of Jaypirca 
adverse reactions. Avoid concomitant use of strong CYP3A inhibitors during treatment with Jaypirca. If 
concomitant use of strong CYP3A inhibitors is unavoidable, reduce the Jaypirca dosage [see Dosage 
and Administration].
Strong or Moderate CYP3A Inducers: Concomitant use of Jaypirca with a strong or moderate CYP3A 
inducer decreased pirtobrutinib systemic exposure, which may reduce Jaypirca efficacy. Avoid 
concomitant use of Jaypirca with strong or moderate CYP3A inducers. If concomitant use of moderate 
CYP3A inducers is unavoidable, increase the Jaypirca dosage [see Dosage and Administration].
Effect of Jaypirca on Other Drugs
Sensitive CYP2C8, CYP2C19, CYP3A, P-gp, or BCRP Substrates: Jaypirca is a P-gp inhibitor, a 
moderate CYP2C8 and BCRP inhibitor, and a weak CYP2C19 and CYP3A inhibitor. Concomitant use of 
Jaypirca with sensitive P-gp, CYP2C8, BCRP, CYP2C19, or CYP3A substrates increased their plasma 
concentrations, which may increase the risk of adverse reactions related to these substrates for drugs 
which are sensitive to minimal concentration changes. Follow recommendations for sensitive CYP2C8, 
CYP2C19, CYP3A, P-gp, or BCRP substrates provided in their approved product labeling.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies, Jaypirca can cause fetal harm when administered to a 
pregnant woman. There are no available data on Jaypirca use in pregnant women to evaluate for a 
drug-associated risk. In an animal reproduction study, administration of pirtobrutinib to pregnant rats 
during organogenesis resulted in adverse developmental outcomes, including structural abnormalities, 
altered fetal growth, and embryo-fetal mortality, at maternal exposures approximately 3-times those 
in patients at the recommended daily dose of 200 mg (see Data). Advise pregnant women of the 
potential risk to a fetus. 

The background risk in the U.S. general population of major birth defects is 2% to 4% and of 
miscarriage is 15% to 20% of clinically recognized pregnancies. 

Data
Animal Data: In an embryo-fetal development study in rats, pregnant animals were administered 
oral doses of pirtobrutinib at up to 500 mg/kg twice daily during the period of organogenesis. 
Doses ≥ 375 mg/kg twice daily caused decreased fetal body weights and increased incidence of 
malformations and variations in the urinary tract (including absent or abnormal ureters and kidneys), 
reproductive tract (malpositioned ovaries and misshapen uterus), and bone (misshapen sternebrae). At 
500 mg/kg twice daily, total resorption was observed. At 375 mg/kg twice daily in rats, the maternal 
systemic exposures (AUC) were approximately 3 times the human exposure at 200 mg once daily.

Lactation
Risk Summary
There are no data on the presence of pirtobrutinib in human milk or the effects on the breastfed child 
or milk production. Because of the potential for serious adverse reactions in the breastfed child, advise 
women not to breastfeed during treatment with Jaypirca and for one week after the last dose.

Females and Males of Reproductive Potential: Based on findings from animal studies, Jaypirca can 
cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating Jaypirca. 

Contraception
Females: Advise females of reproductive potential to use effective contraception during treatment with 
Jaypirca and for one week after the last dose.

Pediatric Use: Safety and effectiveness of Jaypirca have not been established in pediatric patients.

Geriatric Use: Of the patients with MCL who received the 200 mg dose of Jaypirca in BRUIN, 
93 (78%) were 65 years of age and older and 39 (33%) were 75 years and older. Clinical studies of 
Jaypirca did not include sufficient numbers of patients with MCL who were less than 65 years of age 
to determine whether older patients respond differently from younger adult patients.

In the pooled safety population in patients with hematologic malignancies, 392 (67%) were 65 years 
of age and older, while 153 (26%) were 75 years of age and older. Patients aged 65 years and older 
experienced higher rates of Grade 3 and higher adverse reactions and serious adverse reactions 
compared to patients who were less than 65 years of age.

Renal Impairment: Severe renal impairment (eGFR 15-29 mL/min) increases pirtobrutinib exposure. 
Reduce the Jaypirca dosage in patients with severe renal impairment [see Dosage and Administration]. 
No dosage adjustment of Jaypirca is recommended in patients with mild (60-89 mL/min) or moderate 
(30-59 mL/min) renal impairment.

Hepatic Impairment: No dosage adjustment of Jaypirca is recommended in patients with mild hepatic 
impairment (total bilirubin ≤ upper limit of normal (ULN) and aspartate aminotransferase (AST) > ULN 
or total bilirubin > 1 to 1.5 × ULN and any AST), moderate hepatic impairment (total bilirubin 
> 1.5 to 3 × ULN and any AST), or severe hepatic impairment (total bilirubin > 3 × ULN and any AST).

DOSAGE AND ADMINISTRATION
Recommended Dosage: The recommended dosage of Jaypirca is 200 mg orally once daily until 
disease progression or unacceptable toxicity. Advise patients of the following:
•  Swallow tablets whole with water. Do not cut, crush, or chew tablets.
•  Take Jaypirca at the same time each day. Jaypirca may be taken with or without food.
•  If a dose of Jaypirca is missed by more than 12 hours, do not make up the dose and take the 

next dose as scheduled.

Dosage Modifications for Adverse Reactions: Recommended dosage modifications of Jaypirca for 
adverse reactions are presented in Table 1 [see Warnings and Precautions].
Table 1: Recommended Dosage Modification of Jaypirca for Adverse Reactions

Adverse Reaction Occurrences Requiring
Dose Modification

Modification
(Starting Dosage: 200 mg once daily)

•  Grade 3 or greater 
non-hematologic toxicity a

•  Absolute neutrophil count 
< 1 to 0.5 x 109/L with 
fever and/or infection

•  Absolute neutrophil count 
< 0.5 x 109/L lasting 7 or 
more days 

•  Platelet count 
< 50 to 25 x 109/L with 
bleeding

•  Platelet count < 25 x 109/L

First occurrence Interrupt Jaypirca until recovery to 
Grade 1 or baseline; restart at original 
dosage (200 mg once daily).a

Second occurrence Interrupt Jaypirca until recovery to 
Grade 1 or baseline; restart at 100 mg 
once daily.

Third occurrence Interrupt Jaypirca until recovery to 
Grade 1 or baseline; restart at 50 mg 
once daily.

Fourth occurrence Discontinue Jaypirca.

Dose modification is not recommended for asymptomatic lymphocytosis. Asymptomatic lipase 
increase may not necessarily warrant dose modification. 
a  Evaluate the benefit-risk before resuming treatment at the same dose for a Grade 4 non-
hematological toxicity. 

Dosage Modifications for Patients with Severe Renal Impairment: For patients with severe renal 
impairment (eGFR 15-29 mL/min), reduce the Jaypirca dose to 100 mg once daily if the current 
dose is 200 mg once daily otherwise reduce the dose by 50 mg. If the current dosage is 50 mg once 
daily, discontinue Jaypirca [see Use in Specific Populations]. No dosage adjustment of Jaypirca is 
recommended in patients with mild to moderate renal impairment (eGFR 30-89 mL/min).

Dosage Modifications for Concomitant Use with Strong CYP3A Inhibitors: Avoid concomitant use 
of strong CYP3A inhibitors with Jaypirca [see Drug Interactions]. If concomitant use of a strong CYP3A 
inhibitor is unavoidable, reduce the Jaypirca dose by 50 mg. If the current dosage is 50 mg once daily, 
interrupt Jaypirca treatment for the duration of strong CYP3A inhibitor use. After discontinuation of a 
strong CYP3A inhibitor for 5 half-lives, resume the Jaypirca dose that was taken prior to initiating the 
strong CYP3A inhibitor.

Dosage Modifications for Concomitant Use with CYP3A Inducers: Avoid concomitant use of strong 
or moderate CYP3A inducers with Jaypirca [see Drug Interactions]. If concomitant use with moderate 
CYP3A inducers is unavoidable and the current dosage of Jaypirca is 200 mg once daily, increase the 
dose to 300 mg. If the current dosage is 50 mg or 100 mg once daily, increase the dose by 50 mg.

PATIENT COUNSELING INFORMATION: Advise the patient to read the FDA-approved patient labeling 
(Patient Information).

Additional information can be found at www.jaypirca.com

Marketed by: Lilly USA, LLC, Indianapolis, IN 46285, USA
Copyright ©2023, Eli Lilly and Company. All rights reserved.
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JaypircaTM (pirtobrutinib) tablets, for oral use 
Initial U.S. Approval: 2023
Brief Summary: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE 
Jaypirca is a kinase inhibitor indicated for the treatment of adult patients with relapsed or refractory 
mantle cell lymphoma (MCL) after at least two lines of systemic therapy, including a BTK inhibitor. 

This indication is approved under accelerated approval based on response rate. Continued approval 
for this indication may be contingent upon verification and description of clinical benefit in a 
confirmatory trial.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS
Infections: Fatal and serious infections (including bacterial, viral, or fungal infections) and 
opportunistic infections have occurred in patients treated with Jaypirca. In the clinical trial, Grade 3 
or higher infections occurred in 17% of 583 patients, most commonly pneumonia (9%), with fatal 
infections occurring in 4.1% of patients. Sepsis occurred in 4.5% of patients and febrile neutropenia 
in 2.9%. Opportunistic infections after treatment with Jaypirca have included, but are not limited to, 
Pneumocystis jirovecii pneumonia and fungal infection. 

Consider prophylaxis, including vaccinations and antimicrobial prophylaxis, in patients who are 
at increased risk for infections, including opportunistic infections. Monitor patients for signs and 
symptoms of infection, evaluate promptly, and treat appropriately. Based on severity, reduce dose, 
temporarily withhold, or permanently discontinue Jaypirca [see Dosage and Administration].
Hemorrhage: Fatal and serious hemorrhage has occurred with Jaypirca. Major hemorrhage (defined as 
Grade 3 or higher bleeding or any central nervous system bleeding) occurred in 2.4% of 583 patients 
treated with Jaypirca, including gastrointestinal hemorrhage; fatal hemorrhage occurred in 0.2% of 
patients. Bleeding of any grade, excluding bruising and petechiae, occurred in 14% of patients. 

Major hemorrhage occurred in 1.7% of patients taking Jaypirca without antithrombotic agents and 
0.7% of patients taking Jaypirca with antithrombotic agents. Consider the risks and benefits of 
antithrombotic agents when co-administered with Jaypirca. Monitor patients for signs of bleeding. 
Based on severity of bleeding, reduce dose, temporarily withhold, or permanently discontinue Jaypirca 
[see Dosage and Administration].
Consider the benefit-risk of withholding Jaypirca for 3 to 7 days pre- and post-surgery depending 
upon the type of surgery and risk of bleeding.

Cytopenias: Grade 3 or 4 cytopenias, including neutropenia (24%), anemia (11%), and 
thrombocytopenia (11%) have developed in patients treated with Jaypirca. In the clinical trial, Grade 4 
neutropenia developed in 13% of patients and Grade 4 thrombocytopenia developed in 5% of patients. 

Monitor complete blood counts regularly during treatment. Based on severity, reduce dose, temporarily 
withhold, or permanently discontinue Jaypirca [see Dosage and Administration].
Atrial Fibrillation and Atrial Flutter: Atrial fibrillation and atrial flutter were reported in recipients 
of Jaypirca. Atrial fibrillation or flutter were reported in 2.7% of patients, with Grade 3 or 4 atrial 
fibrillation or flutter reported in 1.0% of 583 patients in the clinical trial. Patients with cardiac risk 
factors, such as hypertension or previous arrhythmias may be at increased risk. 

Monitor for signs and symptoms of arrhythmias (e.g., palpitations, dizziness, syncope, dyspnea) 
and manage appropriately. Based on severity, reduce dose, temporarily withhold, or permanently 
discontinue Jaypirca [see Dosage and Administration].
Second Primary Malignancies: Second primary malignancies, including non-skin carcinomas, 
developed in 6% of 583 patients treated with Jaypirca monotherapy. The most frequent malignancy 
was non-melanoma skin cancer, reported in 3.8% of 583 patients. Other second primary malignancies 
included solid tumors (including genitourinary and breast cancers) and melanoma. Advise patients to 
use sun protection and monitor patients for the development of second primary malignancies.

Embryo-Fetal Toxicity: Based on findings in animals, Jaypirca can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of pirtobrutinib to 
pregnant rats during the period of organogenesis caused embryo-fetal toxicity including embryo-fetal 
mortality and malformations at maternal exposures (AUC) approximately 3-times the recommended 
dose of 200 mg once daily. Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to use effective contraception during treatment with Jaypirca and for one week 
after the last dose [see use in Specific Populations].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described in the Warnings and Precautions 
section of labeling:
Infections, Hemorrhage, Cytopenias, Atrial Fibrillation and Atrial Flutter, and Second Primary Malignancies

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 compared to rates in the clinical trials of another drug and may 
not reflect the rates observed in the general patient population.

The data in the WARNINGS AND PRECAUTIONS reflect exposure to Jaypirca as a single-agent, 
administered at 200 mg once daily in 583 patients with hematologic malignancies in the BRUIN study. 
Among these 583 patients, the median duration of exposure was 7.5 months, 56% were exposed for 
at least 6 months and 29% were exposed for at least one year.  

In this pooled safety population, the most common (≥ 20%) adverse reactions, including laboratory 
abnormalities, were decreased neutrophil count (41%), decreased hemoglobin (37%), decreased 
platelet count (27%), fatigue (27%), musculoskeletal pain (26%), decreased lymphocyte count (24%), 
bruising (20%), and diarrhea (20%).

Mantle Cell Lymphoma

BRUIN: The safety of Jaypirca was evaluated in the BRUIN trial in patients with MCL who received 
a prior BTK inhibitor. The trial required a platelet count ≥ 50 x 109/L, absolute neutrophil count  
≥ 0.75 x 109/L, hepatic transaminases ≤ 2.5 times upper limit of normal (ULN), and an ECOG 

performance status of 0 to 2. The trial excluded patients with active central nervous system (CNS) 
involvement by lymphoma, significant cardiovascular disease, major bleeding or grade ≥ 3 arrhythmia 
with a prior BTK inhibitor, prolonged QTc interval, or need for a strong CYP3A inhibitor or inducer or 
strong P-gp inhibitor.

Patients received Jaypirca 200 mg orally once daily until disease progression or unacceptable toxicity 
(n = 128); 36% were exposed for 6 months or longer and 10% were exposed for at least one year. 
The median number of prior therapies was 3 (range: 1-9). The median age was 71 years (range: 
46 to 88 years) and 80% of patients were male.

Serious adverse reactions occurred in 38% of patients who received Jaypirca. Serious adverse 
reactions that occurred in ≥ 2% of patients were pneumonia (14%), COVID-19 (4.7%), musculoskeletal 
pain (3.9%), hemorrhage (2.3%), pleural effusion (2.3%), and sepsis (2.3%). Fatal adverse reactions 
within 28 days of the last dose of Jaypirca occurred in 7% of patients, most commonly due to 
infections (4.7%) including COVID-19 (3.1% of all patients). 

Adverse reactions led to dosage reductions in 4.7%, treatment interruption in 32%, and permanent 
discontinuation of Jaypirca in 9%. Adverse reactions that resulted in dosage modification in > 5% of 
patients included pneumonia and neutropenia. Adverse reactions which resulted in permanent 
discontinuation of Jaypirca in > 1% of patients included pneumonia.

The most common adverse reactions (≥ 15%), excluding laboratory terms, were fatigue, 
musculoskeletal pain, diarrhea, edema, dyspnea, pneumonia, and bruising.

Table 2 summarizes select adverse reactions in BRUIN.

Table 2: Adverse Reactions (≥ 10%) in Patients with MCL Who Received Jaypirca

Jaypirca
200 mg once daily

N=128
Adverse Reactionsa All Grades (%) Grade 3-4 (%)
General Disorders
Fatigue 29 1.6

Edema 18 0.8

Fever 13 -

Musculoskeletal and Connective Tissue Disorders
Musculoskeletal pain 27 3.9

Arthritis or arthralgia 12 0.8

Gastrointestinal Disorders
Diarrhea 19 -

Constipation 13 -

Abdominal pain 11 0.8

Nausea 11 -

Respiratory, thoracic, and mediastinal disorders
Dyspnea 17 2.3

Cough 14 -

Injury
Bruising 16 -

Infections
Pneumonia 16b 14

Upper respiratory tract infections 10 0.8

Nervous system disorders
Peripheral neuropathy 14 0.8

Dizziness 10 -

Skin and subcutaneous disorders
Rash 14 -

Vascular disorders
Hemorrhage 11c 3.1
aEach term listed includes other related terms
bincludes 1 fatality from COVID-19 pneumonia
cincludes 1 fatality from hemorrhage

Clinically relevant adverse reactions in < 10% include vision changes, memory changes, headache, 
urinary tract infection, herpesvirus infection, and tumor lysis syndrome.

Table 3 summarizes laboratory abnormalities in BRUIN.

Table 3: Select Laboratory Abnormalities (≥ 10%) That Worsened from Baseline in Patients with 
MCL Who Received Jaypirca

Laboratory Abnormality Jaypircaa

200 mg once daily
All Grades (%) Grade 3 or 4 (%)

Hematology
Hemoglobin decreased 42 9

Platelet count decreased 39 14

Neutrophil count decreased 36 16

Lymphocyte count decreased 32 15

JAYPIRCA, PT HCP BS MCL APP - 7.75x10.375 (live) PRINTER VERSION 2 OF 2

 
JAYPIRCATM (pirtobrutinib) tablets, for oral use  PT HCP BS MCL APP JAYPIRCATM (pirtobrutinib) tablets, for oral use  PT HCP BS MCL APP

Laboratory Abnormality Jaypircaa

200 mg once daily
All Grades (%) Grade 3 or 4 (%)

Chemistry
Creatinine increased 30 1.6

Calcium decreased 19 1.6

AST increased 17 1.6

Potassium decreased 13 1.6

Sodium decreased 13 -

Lipase increased 12 4.4

Alkaline phosphatase increased 11 -

ALT increased 11 1.6

Potassium increased 11 0.8
a  The denominator used to calculate the rate varied from 90 to 127 based on the number of patients 
with a baseline value and at least one post-treatment value.

Grade 4 laboratory abnormalities in > 5% of patients included neutrophils decreased (10%), platelets 
decreased (7%), and lymphocytes decreased (6%). 

Lymphocytosis: Upon initiation of Jaypirca, a temporary increase in lymphocyte counts (defined as 
absolute lymphocyte count increased ≥ 50% from baseline and a post-baseline value ≥ 5,000/µL) 
occurred in 34% of MCL patients in BRUIN. The median time to onset of lymphocytosis was 1.1 weeks, 
with 75% of cases occurring within 2.1 weeks, and the median duration was 11 weeks.

DRUG INTERACTIONS
Effect of Other Drugs on Jaypirca
Strong CYP3A Inhibitors: Pirtobrutinib is a CYP3A substrate. Concomitant use of Jaypirca with a strong 
CYP3A inhibitor increased pirtobrutinib systemic exposure, which may increase the risk of Jaypirca 
adverse reactions. Avoid concomitant use of strong CYP3A inhibitors during treatment with Jaypirca. If 
concomitant use of strong CYP3A inhibitors is unavoidable, reduce the Jaypirca dosage [see Dosage 
and Administration].
Strong or Moderate CYP3A Inducers: Concomitant use of Jaypirca with a strong or moderate CYP3A 
inducer decreased pirtobrutinib systemic exposure, which may reduce Jaypirca efficacy. Avoid 
concomitant use of Jaypirca with strong or moderate CYP3A inducers. If concomitant use of moderate 
CYP3A inducers is unavoidable, increase the Jaypirca dosage [see Dosage and Administration].
Effect of Jaypirca on Other Drugs
Sensitive CYP2C8, CYP2C19, CYP3A, P-gp, or BCRP Substrates: Jaypirca is a P-gp inhibitor, a 
moderate CYP2C8 and BCRP inhibitor, and a weak CYP2C19 and CYP3A inhibitor. Concomitant use of 
Jaypirca with sensitive P-gp, CYP2C8, BCRP, CYP2C19, or CYP3A substrates increased their plasma 
concentrations, which may increase the risk of adverse reactions related to these substrates for drugs 
which are sensitive to minimal concentration changes. Follow recommendations for sensitive CYP2C8, 
CYP2C19, CYP3A, P-gp, or BCRP substrates provided in their approved product labeling.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies, Jaypirca can cause fetal harm when administered to a 
pregnant woman. There are no available data on Jaypirca use in pregnant women to evaluate for a 
drug-associated risk. In an animal reproduction study, administration of pirtobrutinib to pregnant rats 
during organogenesis resulted in adverse developmental outcomes, including structural abnormalities, 
altered fetal growth, and embryo-fetal mortality, at maternal exposures approximately 3-times those 
in patients at the recommended daily dose of 200 mg (see Data). Advise pregnant women of the 
potential risk to a fetus. 

The background risk in the U.S. general population of major birth defects is 2% to 4% and of 
miscarriage is 15% to 20% of clinically recognized pregnancies. 

Data
Animal Data: In an embryo-fetal development study in rats, pregnant animals were administered 
oral doses of pirtobrutinib at up to 500 mg/kg twice daily during the period of organogenesis. 
Doses ≥ 375 mg/kg twice daily caused decreased fetal body weights and increased incidence of 
malformations and variations in the urinary tract (including absent or abnormal ureters and kidneys), 
reproductive tract (malpositioned ovaries and misshapen uterus), and bone (misshapen sternebrae). At 
500 mg/kg twice daily, total resorption was observed. At 375 mg/kg twice daily in rats, the maternal 
systemic exposures (AUC) were approximately 3 times the human exposure at 200 mg once daily.

Lactation
Risk Summary
There are no data on the presence of pirtobrutinib in human milk or the effects on the breastfed child 
or milk production. Because of the potential for serious adverse reactions in the breastfed child, advise 
women not to breastfeed during treatment with Jaypirca and for one week after the last dose.

Females and Males of Reproductive Potential: Based on findings from animal studies, Jaypirca can 
cause fetal harm when administered to a pregnant woman [see Use in Specific Populations].
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating Jaypirca. 

Contraception
Females: Advise females of reproductive potential to use effective contraception during treatment with 
Jaypirca and for one week after the last dose.

Pediatric Use: Safety and effectiveness of Jaypirca have not been established in pediatric patients.

Geriatric Use: Of the patients with MCL who received the 200 mg dose of Jaypirca in BRUIN, 
93 (78%) were 65 years of age and older and 39 (33%) were 75 years and older. Clinical studies of 
Jaypirca did not include sufficient numbers of patients with MCL who were less than 65 years of age 
to determine whether older patients respond differently from younger adult patients.

In the pooled safety population in patients with hematologic malignancies, 392 (67%) were 65 years 
of age and older, while 153 (26%) were 75 years of age and older. Patients aged 65 years and older 
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Evolution of GI Standards of Care 
Shake-up Treatment Options

TOP ABSTRACTS REPORTED at the 2023 American Society of Clinical Oncology Gastrointestinal 
Cancers Symposium reflected important updates to standards of care across gastric malignancies. 
These included advent of targeted agents and the success of challengers to first-line approaches.

Our conference highlights and exclusive video interviews capture insights from leading investiga-
tors on how these data may influence practice following the meeting. For example, data from the final 
efficacy analysis of phase 3 NAPOLI 3 trial (NCT04083235) showed that for patients with metastatic 
pancreatic ductal carcinoma irinotecan liposomal (Onivyde) plus 5-fluorouracil (5-FU), leucovo-
rin, and oxaliplatin (NALIRIFOX) vs nab-paclitaxel (Abraxane) plus gemcitabine plus NALIRIFOX 
produced a clinically meaningful and statistically significant improvements.1 At a median follow-up 
of 16.1 months (95% CI, 15.3-16.8), 383 patients treated with irinotecan liposomal plus NALIRIFOX 
has a median progression-free survival (PFS) of 7.4 months (95% CI, 6.0-7.7) vs 5.6 months (95% CI, 
5.3-5.8) for those in the nab-paclitaxel/gemcitabine arm (HR, 0.69; 95% CI, 0.58-0.83; P < .0001).1 “I 
was surprised [to see] an improvement in median PFS to 7.4 months, which hasn’t [been seen] in the 
long list of PFS reported in randomized phase 3 trials in pancreatic cancer,” Zev A. Wainberg, MD, 
said in an interview with OncLive® at the meeting.

In terms of targeted agents, data from the phase 3 SPOTLIGHT trial (NCT03504397) showed that 
the first-line combination of zolbetuximab plus mFOLFOX6 significantly improved progression-free 
and overall survival vs placebo/mFOLFOX6 in patients with CLDN18.2-positive, HER2-negative locally 
advanced unresectable or metastatic gastric/ gastroesophageal (GEJ) adenocarcinoma. Updated data 
from the CheckMate649 trial (NCT02872116) combination of nivolumab (Opdivo) and chemotherapy 
continued to provide a clinically meaningful long-term survival benefit and deeper responses than 
chemotherapy alone in previously untreated patients with advanced gastric cancer, GEJ cancer, and 
esophageal adenocarcinoma.2,3

Not all experimental explorations favored changes to standards of care. For example, 2 trials 
in biliary tract cancers (BTC) saw nonsignificant improvements. In the phase 2 IMbrave 151 trial 
(NCT04677504) showed that the addition of bevacizumab (Avastin) elicited a modest improvement 
when added to atezolizumab (Avastin) and chemotherapy.4 Further, the addition of nab-paclitaxel to 
gemcitabine and cisplatin did not result in a statistically significant improvements in the phase 3 
SWOG 1815 trial (NCT03768414).5 However, in a discussion of these 2 abstracts, Imane H. El Dika, MD, 
applauded the direction of the investigative efforts and added, “I urge us all to continue to do molecu-
lar testing at diagnosis early on for [patients with] advanced BTC as integration of targeted therapies 
and immune therapies is underway in the frontline setting to expand our treatment options for our 
patients.” For full coverage of the 2023 symposium visit, onclive.com/conference/gi.

We’ll hear much more about the latest treatment approaches for various gastrointestinal malig-
nancies during the 8th Annual School of Gastrointestinal Oncology®. The 1-day multidisciplinary 
educational conference chaired by John L. Marshall, MD; and Michael A. Choti, MD, MBA, FACS, will 
contextualize the evolving standards of care. Physicians’ Education Resource®, LLC (PER®) will host 
the hybrid interactive conference on May 6, 2023, in Orlando, Florida, and virtually. For more infor-
mation on the meeting, visit bit.ly/3x3l12N.

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

MJH Life Sciences®
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“A major modification of the established cancer staging criteria to 
recognize the reality of more chronic management in the oncology 

sphere will likely permit a more transparent discussion with  
patients and an essential societal debate regarding the provision 

of—and payment for—optimal cancer care.”
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IT IS DIFFICULT TO overstate the remarkable progress 
made in translating our understanding of cancer biol-
ogy into beneficial therapeutic strategies for patients 
with malignant disease. Hardly a week or even a day goes 

by without a report published in a peer-reviewed journal or 
presented at a national cancer meeting about a new and possi-
bly quite novel antineoplastic agent demonstrating an improved 
outcome (objective response rate, progression-free survival, 
overall survival) compared with an existing standard of care.

Successful manipulation of the immune system to achieve 
regression of cancer, long an unfulfilled goal of oncologic 
investigation, is an ever-increasing reality in multiple clini-
cal settings. Checkpoint inhibitors, chimeric antigen receptor 
T-cell strategies, immune conjugates, and bispecific antibodies 
represent just some of the novel approaches to cancer manage-
ment. Targeted therapies, based on the presence of specific 
molecular abnormalities within individual tumors, represent 
another exciting strategy that have become an increasingly 
routine approach to treatment.

The enormous effect of decades of advances in prevention (eg, 
tobacco control), screening, and therapeutics has been empha-
sized in a recent publication from the American Cancer Society, 
which noted that the cancer death rate in the United States 
decreased 33% from 1991 to 2020.1 This translates into “an esti-
mated 3.8 million deaths averted.”1

Unfortunately, an accompanying component of this revolu-
tion in cancer care is the well-documented escalation in the 
costs of these new therapeutics, resulting in serious financial 
toxicity for an expanding proportion of patients and their fami-
lies. Further, there appears to be no meaningful barriers to the 
continuation, and even acceleration, of this distressing process.

The existing medical literature contains considerable content 
regarding the issues highlighted above, including several 
evolving approaches, such as “maintenance therapy.” However, 

in the opinion of this commentator, what has been surpris-
ingly lacking in written or verbal discussions of the future 
of oncology is the evolution of cancer as a serious but more 
chronic disease process with critically relevant implications for 
patients, families, and society.

CANCER AS A CHRONIC ILLNESS   
Before proceeding, it is critical to understand what the term 
chronic means in the context of cancer management. Webster’s 
New Twentieth Century Dictionary, second edition, defines the 
term as “continuing a long time; also, recurring, as a disease; 
or having had an ailment or habit for a long time.” Thus, 
chronic implies a prolonged duration or a recurring process. 
It is essential to note there is nothing in this definition that 
implies a chronic illness is not serious, potentially debilitating, 
or fatal. One only needs to consider the well-recognized, poten-
tially life-threatening complications associated with diabetes, 
perhaps the classic chronic medical condition.

No specific duration of a disease qualifies a particular malig-
nant condition as chronic. However, it is reasonable to suggest 
characterizing the disease process for many patients as being 
more chronic than acute in settings where multiple lines of 
active therapy known to favorably affect survival are available 
and routinely employed.

What are the implications of this evolving view of cancer and 
its management? The question is important and complex, with 
3 specific issues that need highlighted: treatment-related toxic-
ities, cost of care, and revisions to commonly used terminology.

First, it is essential that the oncology community begins a 
serious discussion regarding its evaluation of treatment- 
related toxicity. Based on multidecade experience with 



From the Editor

Vol. 24 | No. xx | MONTH 2023   9

Up-to-date, evidence-based 
information you can put into clinical 

practice immediately

Unrivaled interaction 
with renowned 

experts in their fi elds

On-demand programming 
for access whenever and 

wherever you need it

Visit                              to create an 
account and browse upcoming programs.

The Go-to Resource 
for CME/CE

A leader in the industry, PER® has put all 
its efforts into ensuring you have access to 
the information that is most important to 
you via digital platforms that allow you to 

gain knowledge and insight when 
convenient for you.

cytotoxic chemotherapy—often demonstrating limited effectiveness beyond a 
single line or, at most, 2 lines of treatment for metastatic disease—the focus 
has been on observing and managing short-term adverse effects (eg, emesis, 
bone marrow suppression). Even when longer-term or more cumulative toxic-
ities are considered, little attention has been given to the possible influence 
of a preceding therapeutic plan on the utility and harm of subsequently 
delivered agents. 

A classic example of this was demonstrated in data from a phase 3 random-
ized trial that compared second-line, single-agent pegylated liposomal 
doxorubicin (PLD) with topotecan in patients with potentially plati-
num-sensitive recurrent ovarian cancer.2 Although only a small difference 
(of 5.6 weeks) in median progression-free survival was observed between 
the agents in favor of PLD, patients randomly assigned to PLD experienced 
a rather striking 36.9-week improvement in overall survival vs those on 
topotecan; this was most likely because women treated with second-line 
topotecan experienced excessive and persistent bone marrow suppression 
that prevented them from subsequently receiving third-line platinum-based 
treatment (to which the cancer may have still been sensitive).2 In a more 
chronic disease management schema, it is essential to consider the longer-
term toxic effects on subsequent therapy.

Other examples of concerns about the potential effect of multiple lines of 
therapy on the process of more chronic management include the risk of myel-
odysplastic syndrome with the use of PARP inhibitors as a maintenance 
strategy or the cumulative influence of antineoplastic agents that may result 
in neurotoxic effects (eg, platinum agents, taxanes).

A second issue associated with viewing cancer as a more chronic process 
is cost of care. A devastating reality is that monthly treatments of advanced 
cancer can cost upward of $10,000 to $20,000 per month. The financial 
impact on patients, families, employers, payers, or society as a whole must 
be considered as therapies move from defined treatment cycles (ie, 4 to 6 
cycles of costly therapy delivered as a standard-of-care adjuvant strategy or 
an active regimen for metastatic cancer given for a period of less than 4 to 
6 months) vs a maintenance therapy strategy or multiple lines of treatment 
administered monthly for several years or longer.

Finally, the cancer community must begin to appreciate how the terribly 
outdated terminology used to categorize the status of a patient’s progress 
during their cancer journey negatively affects the discussions highlighted 
above. The current decades-old staging convention makes it difficult to fully 
describe and appropriately articulate the overall goals of management and 
the specific impact of a short-term condition (cancer viewed as an “acute 
illness”) vs a longer-term condition (cancer viewed as a “chronic disease”) to 
individual patients and their families, the cancer community, payers, regula-
tors, public policy experts, and governmental officials.

Remarkably, with all the advances in cancer management and improve-
ments in survival, essentially nothing has changed in how the diagnosis, 
initial treatment, and future developments are explained in the cancer 
staging system. There is an initial stage and then potentially recurrent or 
metastatic disease, with little formal detailed acknowledgement or a clearly 
articulated picture of the potential for a long cancer journey.

A major modification of the established cancer staging criteria to 
recognize the reality of more chronic management in the oncology sphere 
will likely permit a more transparent discussion with patients and an 
essential societal debate regarding the provision of—and payment for—
optimal cancer care.■
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WELLBEING CHECKUP ™ 

Creating Achievable Expectations May Reduce Burnout
Bridget Koontz, MD, a radiation oncologist at GenesisCare in Greeneville, North 
Carolina, shares helpful tips for addressing physician burnout and strategies to prevent 
work-related stress. She notes that the pressure to be successful can be a result of 
high internal and external expectations. Koontz explained that recognizing the differ-
ence between what is achievable and what the key to happiness actually look like for 
individuals. Managing expectations is crucial to adapting and understanding where 
flexibility exists, Koontz said. 

 TO WATCH,  VISIT   bit. ly/3IL5I5Q.

MEDICAL WORLD NEWS DEEP DIVE ™ 

Investigator Highlights Role of PD-L1  
in Treatment of NSCLC 
Aaron J. Franke, MD, MS, an assistant professor of medicine in the Division of He-
matology and Oncology at the University of Florida College of Medicine in Gainesville 
discusses the phase 3 PACIFIC trial (NCT02125461) and its effect on lung cancer 
treatment. Findings showed that treatment with durvalumab after chemoradiotherapy 
improved progression-free and overall survival for patients with stage 3 disease, a pop-
ulation that previously did not have many therapeutic options. Franke also touched on 
how development of PACIFIC was the idea to explore the synergism between immuno-
therapy and chemoradiation.

 TO WATCH,  VISIT   bit. ly/3GzaeSf.

MEDICAL WORLD NEWS BEHIND THE SCIENCE ™ 
Urologists Find Joy in Treating Patients  
and Working Towards a Cure 
Five urologists discuss what makes them excited to get up each morning, citing making 
a difference in patients’ lives as a main motivator. Amanda C. North, MD, associate 
professor of pediatric urology at The Children’s Hospital at Montefiore in Bronx, New 
York, highlighted that working with a sole group of pediatric urologists means a lot to 
her because every day she helps at least 1 child in a community where there are few 
treatment options. Stephen J. Freeland, MD, also explains how asking and answering 
questions during research makes an enormous difference. 

 TO WATCH,  VISIT   bit. ly/3Qw01uk.
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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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* 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 
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BICR=blinded independent central review; CR=complete response; ITT=intent to treat; IV=intravenous; 
PO=orally; PR=partial response.
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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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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.
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Zanubrutinib Gets Green Light in CLL and SLL

Zanubrutinib (Brukinsa) was approved by the FDA for the treatment 
of patients with chronic lymphocytic leukemia (CLL) or small lympho-
cytic lymphoma (SLL) based on findings from the phase 3 ALPINE 
(NCT03734016) and SEQUOIA (NCT03336333) trials. 

In ALPINE, 652 patients with relapsed or refractory CLL/SLL were 
randomly assigned 1:1 to receive either zanubrutinib (n = 327) or ibrutinib 
(Imbruvica; n = 325). Patients achieved overall response rates (ORRs) of 
80% (95% CI, 76%-85%) and 73% (95% CI, 68%-78%), respectively (2-sided  
P = .0264). At a median follow-up of 14.1 months, the median DOR was not 
reached in either arm. 

SEQUOIA enrolled patients with treatment-naïve CLL/SLL to 3 cohorts: 
a randomly assigned cohort of patients without a 17p deletion to zanu-
brutinib (n = 241) or bendamustine/rituximab (Rituxan; n = 238), and a 
nonrandomzied cohort of patients with a 17p deletion (n = 110) to zanu-
brutinib. Patients achieved ORRs of 93% (95% CI, 89%-96%), 85% (95% 
CI, 80%-90%), and 88% (95% CI, 81%-94%), respectively, with complete 
response rates of 7%, 15%, and 6%, respectively. 

 TO READ MORE,  V ISIT   bit. ly/3H5hS79.

Glofitamab BLA Goes Under Consideration for Relapsed or Refractory LBCL 

The FDA has accepted a biologics license application (BLA) for the investiga-
tional CD20 × CD3 T-cell engaging bispecific antibody glofitamab (RG6026; 
RO7082859) for the treatment of adult patients with relapsed or refrac-
tory large B-cell lymphoma following 2 or more lines of systemic therapy. 
The application was granted priority review and the FDA has a decision date 
of July 1, 2023.

Findings from the phase 1/2 NP30179 trial (NCT03075696) supported 
the BLA. At a median follow-up of 12.6 months, patients (n = 155) 
achieved an objective response rate of 52% (95% CI, 43%-60%) with a 

complete response (CR) rate of 39% (95% CI, 32%-48%). Most patients who 
experienced a CR continued to experience a response at 12 months (78%), 
and the median duration of CR was not reached. The median duration of 
objective response was 18.4 months.

Cytokine release syndrome was the most common adverse effect and 
occurred in 63% of patients, with grade 3 and 4 events not common (at 3% 
and 1%, respectively). 

 TO READ MORE,  V ISIT   bit. ly/3Hqal4d.

Tucatinib Plus Trastuzumab Gets Go Ahead for RAS Wild-Type, HER2+ mCRC

The FDA granted accelerated approval to tucatinib (Tukysa) in combina-
tion with trastuzumab (Herceptin) for adult patients with RAS wild-type, 
HER2-positive unresectable or metastatic colorectal cancer (mCRC) that 
has progressed after treatment with fluoropyrimidine-, oxaliplatin-, and 
irinotecan-based chemotherapy.

Patients (n = 84) achieved an overall response rate (ORR) of 38%  
(95% CI, 28%-49%) in the phase 2 MOUNTAINEER trial (NCT03043313), 
which supported the approval. The combination elicited a complete 
response in 3 patients, and the median duration of response was  

12.4 months (95% CI, 8.5-20.5), responses lasted at least 6 months in 81% 
of patients and at least 12 months in 34% of patients. Tucatinib comes with 
a warning for diarrhea, which occurred in 64% of patients. Among these 
events, 3.5% were grade 3, 10% were grade 2, and 50% were grade 1. 

The phase 3 MOUNTAINEER-03 trial (NCT05253651) is ongoing 
evaluating the combination with mFOLFOX6 vs standard of care as first-
line treatment for HER2-positive mCRC. 

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

FDA Gives Priority Review to Avapritinib for Indolent Systemic Mastocytosis 

The FDA granted priority review to the supplemental new drug appli-
cation of avapritinib (Ayvakit) for the treatment of adult patients with 
indolent systemic mastocytosis based on data from the phase 2 PIONEER 
trial (NCT03731260). The FDA has a target action date of May 22, 2023.

The PIONEER trial met its primary end point for part 2 of the study, 
with patients with nonadvanced systemic mastocytosis achieving a mean 
reduction of 15.6 points in total symptom score at week 24 when treated 
with avapritinib plus best available care (n = 141) vs 9.2 points when 
given placebo (n = 71; P = .003). In terms of secondary end points, more 

than half of patients treated with avapritinib had at least 50% reduction 
of serum tryptase compared with no patients in the control arm (53.9% 
vs 0%; P < .0001).

Avapritinib is approved for the treatment of adult patients with 
advanced systemic mastocytosis, including aggressive systemic mastocy-
tosis, systemic mastocytosis with an associated hematological neoplasm, 
and mast cell leukemia.

 TO READ MORE,  V ISIT   bit. ly/3R79o47.
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TUCATINIB  (TUKYSA)  and TRASTUZUMAB  (HERCEPTIN)

Tucatinib Plus Trastuzumab Combination Finds  
a Role in HER2+ mCRC

by MEGAN HOLLASCH

THE ACCELERATED APPROVAL OF tucatinib (Tukysa) plus trastuzumab 
(Herceptin) by the FDA marks a transformation in the treatment paradigm for 
patients with previously treated RAS wild-type, HER2-positive metastatic colorectal 
cancer (mCRC) that has progressed after fluoropyrimidine-, oxaliplatin-, and irinote-
can-based chemotherapy.1

Data from the multicohort phase 2 MOUNTAINEER trial (NCT03043313) trial 
supported the approval, which showed that at a median follow-up of 20.7 months, 
the combination elicited an overall response rate (ORR) of 38% (95% CI, 28%-49%) 
in patients (n = 84), with 3 patients achieving a complete response per blinded 
independent central review (BICR). The median duration of response (DOR) was 
12.4 months (95% CI, 8.5-20.5). The median progression-free survival (PFS) was 
8.2 months (95% CI, 4.2-10.3) and median overall survival (OS) was 24.1 months 
(95% CI, 20.3-36.7).2,3

“This is an exciting breakthrough for patients. We now have a regimen 
that’s well tolerated with high response rates where we’re seeing durable 
disease control,” John H. Strickler, MD, said. “This was largely tested in 
the third-line setting and later. With this approval, it will be a standard-
of-care option.”

In an interview with OncologyLive®, Strickler, an associate professor of 
medicine at Duke Cancer Center in Durham, North Carolina, highlighted 
key findings from the MOUNTAINEER trial and addressed the possibility of 
moving the combination up to the first-line setting.

Q What is the significance of this approval?
It’s been known for many years that patients with HER2-positive, RAS wild-

type mCRC benefit from anti-HER2 therapies. This has been part of our National 
Comprehensive Cancer Network guidelines for many years. But to date, we’ve not 
had any FDA approvals. This can create access problems for our patients and mean 
that those who have HER2-positive disease are sometimes not able to get treat-
ment with these as off-label treatments. The approval improves access to a highly 
active regimen for patients with HER2-positive mCRC.

Q
What makes the mechanism of action of tucatinib  
plus trastuzumab unique? 

Trastuzumab has been approved for many years. It’s now off patent and is acces-
sible through biosimilars. It’s an antibody that binds to HER2 and prevents 
activation of the HER2. 

Tucatinib is a relatively new molecule. It’s an oral small molecule that’s highly 
selective for HER2. The main advantage of tucatinib is that its selectivity decreases 
some of the off-target [adverse] effects [AEs] that other tyrosine kinase inhibitors 
have: lower rates of rash, diarrhea, and other AEs. It’s a highly selective anti-HER2 
regimen, which improves tolerability.

Q
Please discuss the key efficacy and safety data  
from the MOUNTAINEER trial.

MOUNTAINEER was a global, open-label, phase 2 trial. It enrolled patients who had 
progressed on standard chemotherapy, [and] all patients had HER2-positive disease 
by local testing [results]. That could have been immunohistochemistry, FISH [fluo-
rescence in situ hybridization], or next-generation sequencing. This initially started 
as an investigator-sponsored trial, and all patients were enrolled in cohort A, which 
was the combination of tucatinib and trastuzumab. Based on favorable results we 
reported in 2019, the study was expanded with a randomization to either tucatinib 
and trastuzumab or tucatinib alone. 

We found that the response rate for patients receiving the combination of tuca-
tinib and trastuzumab confirmed by BICR was 38%. That compares favorably [with] 
tucatinib by itself, [which] had a response rate of 3% [in MOUNTAINEER], though 
in that group of patients the disease control rate was high. Most patients achieved 
stable disease with a disease control rate of 80%. The response rate was high, 
but what was impressive about [these] data is that the [median] PFS exceeded 8 
months and [the median] OS exceeded 2 years.

In a refractory setting where patients have limited treatment options available, with 
response rates to standard-of-care therapies at 1% to 2% and [a median] PFS closer to 
1.8 months, we’ve shown that a highly selective, well-tolerated regimen can generate 
higher response rates [and] high levels of disease control and improve survival based 
on [results from] this trial. What’s also impressive is that when patients respond to 

this regimen, they have quite durable responses; the median DOR exceeded 
a year, which is impressive given this highly refractory group of patients.

Q
How do you see this combination fitting into  
the current mCRC treatment paradigm?

What’s exciting is it’s a break from chemotherapy. It’s a chemotherapy- 
free regimen and, increasingly, clinicians who get accustomed to the 
tucatinib/trastuzumab combination will wonder why they’re not giving 
this earlier to patients. There will be a desire to bring this regimen into 
earlier lines so that patients are spared chemotherapy entirely and getting 

that clinical benefit and tolerability. Though the current FDA approval is for those 
patients who have progressed on all standard chemotherapy, you’ll see a lot of 
interest in years to come about bringing a well-tolerated and highly active regimen 
to our patients earlier in their treatment course.

Q
Please discuss the rationale for the phase 3 MOUNTAINEER-03 
trial and how the addition of mFOLFOX6 to this combination 

might improve survival and response rates.
MOUNTAINEER-03 [NCT05253651] is an exciting trial that’s been launched. [It] is a 
global, open-label phase 3 trial. Based on the activity we’ve seen for tucatinib and 
trastuzumab alone, there’s strong interest in bringing this all the way up to the front 
line, and the MOUNTAINEER-03 trial is designed to do that. 

Patients will be randomly assigned either to the combination of [modified] FOLFOX 
[leucovorin calcium, fluorouracil, oxaliplatin], tucatinib, and trastuzumab or standard-
of-care first-line therapy, with the primary end point [of] PFS. If this study is positive, 
it will redefine our treatment algorithm for patients with HER2-positive disease. It’s 
a very important study, one that we’re hoping will enroll well, [and] it reinforces the 
need for us to check HER2 status very early in the disease course because we want 
our patients to get access to these therapies and be able to participate in these trials.

We’re excited about MOUNTAINEER and the fact that this is a new standard 
of care for patients with HER2-positive disease. But, we know that there are 
patients with HER2-positive disease who don’t benefit from these highly selective 
anti-HER2 regimens. ■
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FDA approval—January 19, 2023
The FDA has granted accelerated approval to tucatinib (Tukysa) plus trastuzumab 
(Herceptin) for the treatment of patients with previously managed RAS wild-type, 
HER2-positive metastatic colorectal cancer that has progressed after fluoropy-
rimidine-, oxaliplatin-, and irinotecan-based chemotherapy.

Mechanism of action 
• Tucatinib is a HER2-directed 

tyrosine kinase inhibitor. In vitro, 
tucatinib inhibits phosphorylation 
of HER2 and HER3 and has anti-
tumor activity in HER2-expressing 
tumor cells. In vivo, tucatinib  
inhibits the growth of HER2- 
expressing tumors.

• Trastuzumab is a mediator of anti-
body-dependent cellular cytotoxic-
ity and inhibits the proliferation of 
human tumor cells that overex-
press HER2.

•  Tucatinib plus trastuzumab has 
displayed increased antitumor  
activity in vitro and in vivo com-
pared with either drug alone.

How supplied 
• Tucatinib: 50-mg or 150-mg tablets 
• Trastuzumab: 150-mg single-dose 

vial of lyophilized sterile powder for 
injection

Dose 
• Patients receive 300 mg of oral 

tucatinib twice daily in combination 
with trastuzumab at 8 mg/kg on day1 
of the first 21-day cycle followed by 
6 mg/kg in ensuing cycles.

Companies
Tucatinib: Seagen Inc
Trastuzumab: Genentech Inc

PIVOTAL CLINICAL TRIAL
MOUNTAINEER (NCT03043313) was an open-label, multicenter trial of patients  
with HER2-positive, RAS wild-type, unresectable or metastatic colorectal cancer who  
received prior treatment with fluoropyrimidine, oxaliplatin, irinotecan, and an anti-VEGF 
monoclonal antibody.

WARNINGS AND PRECAUTIONS

Tucatinib
• Diarrhea
• Hepatotoxicity 
• Embryo-fetal toxicity 

Trastuzumab
• Exacerbation of chemotherapy-induced 

neutropenia

BOX WARNING

Cardiomyopathy
• Evaluate cardiac function prior to and during treatment 

Infusion reactions and pulmonary toxicity
• Discontinue for anaphylaxis, angioedema, interstitial pneumonitis, or acute respiratory  

distress syndrome

Embryo-fetal toxicity
• Advise patients of the risk and the need for effective contraception

EFFICACY RESULTS IN THE MOUNTAINEER TRIAL

Outcome Tucatinib plus trastuzumab (n = 84)

ORR (95% CI) 38% (28%-49%)

     CR 3.6%

Median DOR, months (95% CI) 12.4 (8.5-20.5)

Response ≥ 6 months 81%

Response ≥ 12 months 34%

Median OS, months (95% CI) 24.1 (20.3-36.7)

Median PFS, months (95% CI) 8.2 (4.2-10.3)

CR, complete response; DOR, duration of response; ORR, overall response rate; OS, overall survival;  
PFS, progression-free survival.

BASELINE PATIENT CHARACTERISTICS

Median age  
(years, range)

Metastases 

Prior lines of therapy 

Primary tumor site

■ 1 line ■ 2 lines 
■ 3 or more lines

55
(24-77)
N = 84

23%38%

39%

70%

64%
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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

References: 1. REZUROCK. Package insert. Kadmon Pharmaceuticals, LLC; 2022. 2. Zanin-Zhorov A, Weiss JM, Nyuydzefe MS, et al. Selective oral ROCK2 inhibitor down-regulates IL-21 and IL-17 secretion in human T cells via STAT3-
dependent mechanism. Proc Natl Acad Sci USA. 2014;111(47):16814-16819. doi:10.1073/pnas.1414189111 3. Flynn R, Paz K, Du J, et al. Targeted Rho-associated kinase 2 inhibition suppresses murine and human chronic GVHD through  
a Stat3-dependent mechanism. Blood. 2016;127(17):2144-2154. doi:10.1182/blood-2015-10-678706 4. Data on file 1. Kadmon Pharmaceuticals, LLC; 2021. 5. Cutler C, Lee SJ, Arai S, et al; on behalf of the ROCKstar Study Investigators. 
Belumosudil for chronic graft-versus-host disease after 2 or more prior lines of therapy: the ROCKstar Study. Blood. 2021;138(22):2278-2289. doi:10.1182/blood.2021012021 6. Data on file 2. Kadmon Pharmaceuticals, LLC; 2021.  
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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
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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
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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
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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]. 
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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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FOR PATIENTS WITH AGGRESSIVE 
malignant tumors and high tumor burden, onco-
logic emergencies such as tumor lysis syndrome 
(TLS) emerge as a disease symptom or a treat-
ment-related adverse effect.1,2 Categorized by 
metabolic derangements such as hypocalcemia, 
renal insufficiency, and uric acid nephropathy, 
TLS typically occurs in patients whose tumors 
are chemosensitive and for whom treatment is 
just being initiated.1

Several agents are available to aid 
in the management of TLS. However, 
investigators note that prevention 
should be a top priority for clinicians. 
“Theoretically, we have all the tools 
necessary to manage TLS, but prevent-
ing it is so important,” Nicholas James 
Short, MD, said in a recent OncLive 
Insights® program. Short is an assis-
tant professor in the Department of 
Leukemia in the Division of Cancer 
Medicine at The University of Texas MD 
Anderson Cancer Center in Houston. “If you’re 
going for curative [cancer] therapy and you must 
pause to manage all these acute issues coming 
up—many of which are, at least theoretically, 
preventable—that’s where the detriment to the 
patient may come.”

“Fortunately, it is not a very common occur-
rence. But it’s one of those things [where] if 
you don’t see it a lot, you don’t necessarily have 

expertise in dealing with it,” John L. Reagan, 
MD, said. Reagan is director of hematology 
at Lifespan Cancer Institute and an associate 
professor of medicine at Brown University, both 
in Providence, Rhode Island. “That’s the biggest 
difference you’d see between a community 
[medical center] and academic medical center: If 
you don’t see TLS a lot, you might not be dealing 
with it quite as much,” he said.

Reagan also noted there are not a lot of data 
reflecting TLS management in the 
academic vs community setting. 
However, as agents such as venetoclax 
(Venclexta) have seen an uptick in use, 
safety awareness is key because TLS is 
a documented effect of the BCL2 inhib-
itor.3,4 In the OncLive Insights® series, 
a 6-part series on the incidence and 
management of TLS, Short and Reagan 
highlighted several key factors to 
recognize and promptly address before 

life-threatening effects such as acute kidney 
injury occur.3,4

EYES ON TLS
“Essentially, tumor lysis syndrome is the 
destruction and release of what is [contained] 
within the cell into the bloodstream,” Reagan 
explained. “That’s the hallmark problem with 
tumor lysis syndrome: What’s inside is suddenly 
released and brought outside [the cell].”

Cellular breakdown results in the release 
of phosphorus, potassium, and nucleic acids 
that exceed the levels a kidney can process 
and excrete from the body.1 Several factors are 
associated with the release of these cellular 
components. For example, nucleic acid release 
leads to uric acid formation, which can result 
in acute kidney injury following renal vasocon-
striction or impaired autoregulation.1

“There are some patients who have what we call 
spontaneous tumor lysis syndrome, [which is] 
often [seen] in the setting of a hematologic [malig-
nant tumor] although not always,” Short said. He 
added that patients with leukemia or lymphoma 
typically present with these processes already 
in progress. “The cells are dying because they’re 
rapidly dividing, but TLS is also something we 
sometimes [cause] with our treatments.”

In addition to venetoclax, anti-CD20 monoclo-
nal antibodies such as obinutuzumab (Gazyva) 
and rituximab (Rituxan), anti–PD-1 monoclo-
nal antibodies such as nivolumab (Opdivo) and 
pembrolizumab (Keytruda), and CDK inhibitors 
such as dinaciclib and alvocidib are associated 
with TLS.1,5-8 “Historically, we didn’t think of 
CLL [chronic lymphocytic leukemia] as causing 
tumor lysis [compared with] some of these more 
aggressive forms of leukemia,” Short said. “But 
because venetoclax is so effective in [managing] 
CLL, we see that effect, which is why there are 
strategies in place when you’re treating a patient 
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with CLL with venetoclax to do a very slow 
ramp-up of this agent.” 

“In general, the more aggressive a [malig-
nant tumor], the more likely it is to cause tumor 
lysis syndrome. The acute leukemias [such as] 
AML [acute myeloid leukemia] [and] ALL [acute 
lymphoblastic leukemia] are more likely than the 
chronic leukemias to cause tumor lysis syndrome 
in general,” Short said. “The same [goes] for the 
more aggressive [malignant tumors from] B-cell 
lymphoma or Burkitt lymphoma. When we give 
treatment, one factor [to consider] is how sensitive 
the underlying disease is to the [management] 
we’re giving. If we’re giving a very effective treat-
ment to a [patient with] chemosensitive leukemia 
or lymphoma, then it’s more likely that patient 
[will] develop TLS.” 

Other characteristics may be associated with 
the development of TLS, such as high lactate 
dehydrogenase levels, a sign of rapid cell turn-
over. “That goes along with the more aggressive 
[malignant tumors]. Patients with baseline 
renal dysfunction are more likely to get what 
we call clinical tumor lysis syndrome and renal 
dysfunction, and we have to be very cognizant of 
that,” Short said.

PROPHYLAXIS
“How do we prevent [TLS]? First, we need to 
think about risk stratification,” Short said, 
noting that prevention methods differ depend-
ing on the patient’s risk status. “For someone we 
consider [at] low risk for TLS, such as [a patient 
with a] solid tumor, nothing is done….For [indi-
viduals at] intermediate risk or high risk [for 
TLS], we’re certainly doing hydration. Hydration 
is important to prevent renal damage, which is 
what causes most of the complications [such as] 
renal dysfunction and buildup of electrolytes.”

Suggestions for adequate hydration include 
the administration of isotonic fluid to maintain 
urinary output of 3 L per day.2 “Some patients 
can’t tolerate large amounts of IV [intravenous] 
hydration,” Short said. He added that in those 
cases (eg, a patient with underlying cardiomyop-
athy), diuretics can play a role. “Diuretics can be 
important to make sure you’re maintaining good 
ins and outs and fluid balance as you’re trying to 
prevent development of tumor lysis.”

Diet can also play a role in preventing TLS, 
especially with its effect on electrolytes. 
Eliminating potassium and phosphorus from 
a diet is one suggestion for patients who are at 
high risk for TLS, according to Short.

Uric acid buildup is a critical concern for TLS. 
Agents such as allopurinol and rasburicase 
(Elitek) are essential components to circumvent 
this adverse effect. “Allopurinol helps prevent 
uric acid buildup, but it doesn’t do anything for 
the uric acid that’s already there. That’s where 
we consider using rasburicase,” Short said. 

“Sometimes it’s a preventive measure, and some-
times we use it for patients who’ve already 
developed tumor lysis. It’s very effective at 
rapidly dropping uric acid levels.”

“The key thing is to keep urine output going, 
but the hallmark of TLS treatment is preventing 
uric acid from going up too high,” Reagan said. 
“The first drug that we reach for is allopurinol.…
The mechanism of action is involved in purine 
catabolism. Purine, if you remember back to first 
and second year of medical school, goes [from] 
hypoxanthine to xanthine. Through xanthine 
oxidase, it gets turned into uric acid. And 
allopurinol is a xanthine oxidase inhibitor, so 
it keeps things at [a normal] xanthine level. 
You’re not actually making uric acid.”

In a study from 2010, Cortes et al demon-
strated the unique mechanism of action for 
rasburicase that sets it apart from allopuri-
nol in clinical practice.9,10 “Allopurinol goes 
back to the 1960s when it was first looked at 

for [management] of elevated uric acid levels. And 
it was found to effectively lower uric acid levels, 
so that became the gold standard,” Reagan said. 

Using a threshold of 7.5 mg/dL or less to signal 
maintenance of uric acid, investigators randomly 
assigned patients with hyperuricemia or at 
high risk for TLS to receive either rasburicase 
(n = 92), rasburicase plus allopurinol (n = 92), 
or allopurinol alone (n = 91) in the phase 3 study 
(NCT00230178).9 Response was significantly 
higher for those treated with rasburicase (87%; 
95% CI, 80%-94%) vs those treated with allopu-
rinol (66%; 95% CI, 56%-76%; P = .001).9 In terms 
of time to response, plasma uric acid levels were 
reduced to 7.5 mg/dL or less approximately  
4 hours after the first dose of rasburicase vs  
27 hours with allopurinol.9 Furthermore, in the 
combination arm, the uric acid response rate was 
78% (95% CI, 70%-87%), although this was not 
deemed statistically significant.9

“That study showed that you were able to 
effectively lower uric acid [levels] much better 
with the addition of rasburicase,” Reagan said. 
“Allopurinol was able to lower it a little, but 
rasburicase could effectively eliminate your 
uric acid levels. The other drug that’s approved 
is febuxostat, which is also a xanthine oxidase 
inhibitor, very much the same as allopurinol. 
Our bodies can’t get rid of uric acid, so what we 
[do is] leverage that rasburicase, which is like 
urate oxidase, which converts uric acid to allan-
toin and helps your body excrete the uric acid.”

ADDITIONAL CONSIDERATIONS 
Short highlighted that use of these agents is not 
a cut-and-dried guideline and that decisions for 
when to use prophylaxis vary. “There are consider-
ations when we’re starting a patient on therapy or 
a patient comes in with a new diagnosis of one of 
these hematologic [malignant tumors]. We want to 
risk-stratify them. Fluids and allopurinol are going 
to be the case for most 
patients with 

Fast Facts
TLS1

RISK FACTORS
❚ Large tumor burden
❚ Potential for high lysis
❚ Intense chemotherapy
❚ Acute kidney injury
❚ Hypotension
❚ Acidic urine

DIAGNOSIS
2 or more laboratory results within 24 hours
❚ Phosphorus: ≥ 4.5 mg/dL
❚ Potassium: ≥ 6 mEq/L or a 25% increase 
❚ Corrected calcium: ≤ 7 mg/dL
❚ Uric acid: ≥ 8 mg or 25% increase

1 or more clinical factors
❚ Creatine increase ≥ 1.5 ULN
❚ Arrhythmia
❚ Seizure

KEY MANAGEMENT FACTORS
❚ IV hydration
❚ Maintenance of high urine flow
❚ Monitoring and treating electrolyte 
abnormalities
❚ Uric acid therapy
❚  Dialysis for refractory hyperkalemia  

or symptomatic hypocalcemia

IV, intravenous; TLS, tumor lysis syndrome; ULN, upper limit  
of normal.
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intermediate-risk [disease], plus or minus 
rasburicase,” he said.

“There are some things we don’t necessar-
ily do prophylactically, and it’s on the border 
of whether you consider this in a patient who 
already has tumor lysis, but sometimes [we use] 
phosphate binders,” Short said. “Usually, we wait 
to see [whether] the phosphorus [level] is becom-
ing elevated, [and that’s] where we consider 
adding phosphate binders. Then there’s dialy-
sis. At my institution [The University of Texas MD 
Anderson Cancer Center], it differs [by case]. If 
you have a patient [at] high risk, such as one with 
Burkitt lymphoma who already has evidence of 
some clinical lysis syndrome, we may not start 
dialysis right away, but we’d involve our nephrol-
ogy colleagues. We’re not necessarily saying 
we’re going to start dialysis preventively, but we 
want to watch very carefully, and we want to be 
ready. The last thing you want is to not be ready 
if a patient develops flora renal failure, and then 
you’re scrambling to do these things.” 

Reagan added that other agents to consider 
include phosphate binders such as sodium 

zirconium cyclosilicate (Lokelma) or sodium poly-
styrene sulfonate (Kayexalate). Physicians can 
use these agents to try and eliminate potassium 
level if it becomes too high.

“In thinking about how we’re doing all this 
management, hopefully we can manage all 
these electrolyte abnormalities and other issues, 
but sometimes it does come down to getting 
our nephrology colleagues involved,” Short 
said, highlighting the need for interdisciplin-
ary management. “The next step after giving 
hydration, allopurinol, rasburicase, and all 
the measures we discussed earlier [is dialy-
sis]. Sometimes dialysis is really the only thing 
that’s going to clear out those electrolytes, 
protect the kidneys, or support the kidneys 
through this event. It’s supportive care, but we 
typically only reserve this for patients after all 
other supportive care measures I mentioned 
have not worked.” ■
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Old Standards Are Revisited in HER2+  
Early-Stage Breast Cancer 
by BRITTANY LOVELY

AS TARGETED AGENTS FOR various levels 
of HER2 expression have demonstrated dynamic 
interoperability and efficacy, the prognosis for 
HER2-positive disease has improved. Because 
15% to 20% of breast cancers are HER2-positive, 
investigators have carefully examined what 
makes each pathology unique and how best 
to address it.1,2

“HER2 is a gene that when turned on really 
drives how a breast cancer will behave,” Virginia 
F. Borges, MD, said in a recent OncLive Peer 
Exchange®. “Twenty years ago, women would 
often lose their lives to this type of cancer within 
6 to 12 months. Now, with the advance of disease 
understanding and drugs that we’re going to be 
spending a lot of time talking about today, that’s 
been totally flipped on its head.” 

Moderator Joyce A. O’Shaughnessy, MD, 
concurred, “It is absolutely remarkable, isn’t it, 
just in our lifetime we’ve gone from one of the 
worst possible cancers to really arguably the best 
[to treat] in terms of outcomes. Those days are 
well in the past.” During the discussion, the panel 
reviewed advances in early-stage and metastatic 
disease, including the latest standards of care and 
treatment sequencing changes.

EARLY-STAGE DISEASE STANDARDS 
ALIGN WITH PATIENT SPECIFICITIES
Debu Tripathy, MD, noted that although anth-
racycline-based regimens in HER2-positive 
disease are not common, there are scenarios in 
which neoadjuvant use of this antibiotic may be 

appropriate. “We tend to use a taxane and tras-
tuzumab [Herceptin] or pertuzumab [Perjeta], 
for higher-risk disease,” he said. “The addition of 
platinum is also still controversial as we haven’t 
formally tested it, but in the metastatic setting 
the platinum doesn’t seem to add much.”  

Tripathy added that he would consider keep-
ing anthracycline-based therapy in patients 
with higher-risk disease “but will de-escalate 
and drop the carboplatin if there is resistance.” 
Additionally, if there is no response to neoadju-
vant therapy, or if a patient has a biphenotypic 
tumor, he would do so as well, although that is  
not the usual practice. “If the lymph node is 
HER2-negative, but the primary tumor is HER2-
positive, those would be situations in which we 
would use anthracyclines.”

Preoperative therapy considerations for early-
stage resectable disease require a more nuanced 
approach.3 In patients with stage I disease, “we 
proceed with surgery first to make sure that 
they are not upstaged, and then we use the [adju-
vant paclitaxel and trastuzumab] APT regimen,” 
Tripathy explained.

Borges, agreed, adding that “in general, I am 
only holding off on preoperative therapy for those 
times when a patient is diagnosed early. For 
example, a screening mammogram just happened 
to catch it at the right moment, so you’re look-
ing at tumor that is subcentimeter or even below 
1.5. The below–0.5-to–2 zone starts to become the 
inflection point where I might lean in towards the 
neoadjuvant therapy,” she said.

In early-stage disease, O’Shaughnessy said, 
the pathology report influences her decisions. 
“There are few of those stage I patients out there 
that I’m just not ready to not give 2 chemother-
apy agents to,” she said, citing how data from 
the FeDeriCa trial (NCT03493854) exploring 
the efficacy of subcutaneous pertuzumab and 
trastuzumab in a fixed-dose combination may 
impact practice.4

Maryam Lustberg, MD, MP, noted that in her 
experience, this regimen has demonstrated a 
notable effect. “The FeDeriCa [dose] was able to 
be implemented and was very well-tolerated and 
accepted by patients,” she said. “The primary 
advantage is that it absolutely reduces chair time 
and frees up our nursing colleagues to be able to 
take care of additional patients.”

All panel members said they use this regimen, 
with O’Shaughnessy elaborating: “The primary 
end point for the FeDeriCa trial was the trough 
levels of the pertuzumab, and a secondary end 
point was the trough level of the trastuzumab 
at cycle 8, and in both the pertuzumab and the 
trastuzumab, the subcutaneous trough levels 
were actually a little higher in the subcutaneous 
delivery than in the [intravenous]. There was no 
hint that even after 3 weeks we were losing the 
bioavailability and the persistence, so that was 
very reassuring.” She also noted that the patho-
logic complete response (pCR) was also equivocal 
at 60% for both arms.4 “You couldn’t get more 
identical and the disease-free survival data, 
which came later, were also spot-on.”
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The study evaluated trastuzumab vs T-DM1 
in patients with HER2-positive breast cancer 
who have residual tumor in the breast or axil-
lary lymph nodes following preoperative 
therapy.6 “There was about a 50% difference 
there, depending on the treatment that was 
administered in the adjuvant setting, and there-
fore the KATHERINE trial used T-DM1 in that 
space and showed that that would improve the 
cure rates, with approximately 12.5% of those 
patients potentially experiencing metastatic 
disease in the future,” Borges said. “So, for us 
that became practice-changing overnight, that 
anyone with residual disease would go on to 
receive the T-DM1.”

Overtreatment with preoperative and post-
operative regimens has sparked interest in 
de-escalating regimens and led to such studies 
as the CompassHER2-pCR trial (NCT04266249),7 
in which investigators are looking to use neoad-
juvant docetaxel, trastuzumab, and pertuzumab 
followed by 1 year of trastuzumab and pertu-
zumab without additional chemotherapy after 
a pCR. “This does what I call Goldilocks it. 
Just right, not too little, not too much, know-
ing that you can always give more [therapy] 
after surgery if the patient doesn’t achieve a 
pCR and offer them T-DM1 with or without the 
addition of tucatinib [Tukysa], which is a tyro-
sine kinase inhibitor that specifically targets 
HER2,” Borges said.

Tucatinib received FDA approval in 2020 
based on data from the HER2CLIMB trial 
(NCT02614794), in which the agent was adminis-
tered to patients in the metastatic setting.8 In the 
adjuvant, early-stage setting, tucatinib is being 
investigated in the phase 3 CompassHER2 RD 
trial (NCT04457596) as a dual HER2 blockade 
option for those receiving T-DM1. Other anti-
body-drug conjugates under investigation include 
fam-trastuzumab deruxtecan-nxki (Enhertu), in 
DESTINY-Breast05 (NCT04622319) (FIGURE).9,10

For now, T-DM1 remains the treatment of 
choice and current recommendation of the 
National Comprehensive Cancer Network (NCCN) 
for patients with residual/metastatic disease.5 
“The very long preoperative chemotherapy regi-
men does a lot to patients, and the most common 
complaints that I’ve experienced with my patients 
are fatigue and neuropathy,” Lustberg said. 
“Initially, there was a question about whether 
T-DM1 could be safely combined with concurrent 
radiation therapy, and now we have a study that 
was reported out that it can. We are following that 
practice, with the concern being whether there 
would be increased rates of pneumonitis or inter-
stitial lung disease, which were not seen with 
T-DM1.” Lustberg said that conveying expecta-
tions to patients is a key factor in delivering these 
treatments and that active symptom management 
also plays a role.

Tripathy pointed out that thrombocytopenia is 
also an adverse effect (AE) that should be moni-
tored, but that neuropathy is more difficult for 
patients to cope with: “We monitor those patients 
closely, and a lot of them do drop off ahead of 
time.” O’Shaughnessy added that her experi-
ence with adjuvant T-DM1 has “largely has been 
very favorable. There are exceptions, [but] once 
they get a couple cycles, [patients] feel great. I’m 
impressed at the lack of fatigue and the fact that 
they can, pretty much, quickly get back into full 
life. The hair comes back, so the vast majority do 
well. However, I’ve had some patients go down on 
the dose because of thrombocytopenia or neurop-
athy. If it persists or worsens, I switch them back 
to the trastuzumab/pertuzumab, but they’re 
the distinct small minority and the vast major-
ity do very well.”

Escalating Therapeutic Regimens
In the adjuvant setting for patients who received 
pertuzumab in addition to the backbone regimen 
of a taxane, carboplatin, and trastuzumab, there 
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Adjuvant Treatment
Moving on to adjuvant considerations, the panel 
noted that ado-trastuzumab emtansine (T-DM1; 
Kadcyla) has become the standard of care for indi-
viduals with residual disease5 but that there are 
other treatment considerations depending on 
response to neoadjuvant therapy. “For our patients 
who receive their upfront neoadjuvant chemother-
apy regardless of the regimen chosen, if they’ve 
achieved complete cell-killing in the tumor and 
lymph nodes, have the pCR, then we think that’s 
a fantastic situation and we would feel comfort-
able leaving them on the trastuzumab/pertuzumab 
for completion of the year of adjuvant therapy,” 
Borges said. “But then for the data that we saw in 
the KATHERINE trial [NCT01772472 ],6 which was 
practice-changing, we know that for those patients 
who don’t have pCR, their risk of developing meta-
static disease is much more significant.”

FIGURE.  Ongoing Tr ia ls  in  Relapse Prevent ion in  High Risk HER2-Posit ive Breast  Cancer 9,10

CompassHER2 RD (NCT04457596)

Trial information Phase 3 Estimated enrollment: 1031

Intervention T-DM1 plus trastuzumab T-DM1 plus placebo

End points Primary Secondary

Modified iDFS iDFS, breast cancer–free survival, DRFI, BMFI, OS, incidence of brain metastases

DESTINY-Breast05 (NCT04622319)

Trial information Phase 3 Estimated enrollment: 1600

Intervention Trastuzumab deruxtecan T-DM1 

End points Primary Secondary

iDFS DFS, OS, DRFI, BMFI, TEAEs with trastuzumab deruxtecan, serum concentration 
of trastuzumab deruxtecan, positivity rates of treatment-emergent antidrug 
antibodies with trastuzumab deruxtecan

BMFI, brain metastases–free survival; DFS, disease-free survival; DRFI, distant recurrence-free survival; iDFS, invasive disease–free survival; OS, overall  
survival; TEAEs, treatment-emergent adverse effects.
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E P I S O D E  1 
Incidence and Typical 
Prognosis of HER2+ Early 
Breast Cancer

Virginia F. Borges, MD, explains how 
common HER2-positive early breast cancer 
is and the goals of treatment for patients. 

“Updates in HER2+ Early and 
Metastatic Breast Cancer” is a 
15-episode OncLive Peer Exchange® 
video series. To watch the full series, 
visit bit.ly/3l5ro30, or get started by 
viewing one of the episodes below:

SCAN THE QR CODE OR 
VISIT bit.ly/3l0jQyd

SCAN THE QR CODE OR 
VISIT bit.ly/40oSsua

E P I S O D E  2 
Neoadjuvant Treatment of 
HER2+ Early Breast Cancer

A review of the standard-of-care regimens 
for the preoperative or neoadjuvant 
treatment of HER2-positive early 
breast cancer. 

NEXT UP
was an equivalent response to treatment with 
taxane, carboplatin, and trastuzumab alone in 
the phase 3 APHINITY trial (NCT01358877).11,12 

At a preplanned 6-year analysis, a statisti-
cally significant difference was observed in 
invasive disease-free survival (iDFS) of 91% vs 
88% with placebo (HR 0.76; 95% CI, 0.64 -0.91).12 
The largest benefit was in the node-positive 
cohort, with a 5% difference in iDFS between 
the investigative and control study arms (HR, 
0.72; 95% CI, 0.59-0.87), at 88% and 83%, respec-
tively. “The node-negative population really 
didn’t seem to benefit,” O’Shaughnessy said. 
“Where I run into problems is T2 disease, 
maybe even 1.5 cm and above as an inflection 
point. Do you give them the [trastuzumab and 
chemotherapy] or you go with the APHINITY 
data [with the addition of pertuzumab] there?”

Tripathy said that he uses the FDA criteria 
of 2 cm or greater and that it is important to 
consider cost and adverse effects when weigh-
ing the small benefit provided by the addition 
of pertuzumab.13 “When you look at it more 
closely, cardiotoxicity is no different. There 
is more diarrhea, even in the maintenance 
phase there’s more diarrhea, but I still go by 
those criteria,” he said. “I discuss that with 
the patient. It’s important for them to know the 
small benefits and overwhelmingly, our patients 
really want to go ahead with the FDA 2-cm-cut-
off. That’s what we use, but I agree with the 
numbers you provided, and they need to be 
shared with the patient and discussed.”

For patients who have had surgery first and 
have node-negative disease, Lustberg favors a 
dual HER2 approach: “I also see a bit of practice 
variation for patients who have had preopera-
tive chemotherapy and achieve a pCR. If dual 
HER2-targeted therapy worked for them to help 
them achieve a pCR, it’s clear to me that you 
would continue that in the adjuvant setting. 
But I think perhaps it’s important to know that 
there is some practice variation across the 
country on this with some practitioners de-es-
calating to trastuzumab, especially in those 
who have node negativity.”

The prescribing information for pertu-
zumab in the neoadjuvant setting specifies 
that if dual blockade is given, it should be 
continued, even if patients achieve a pCR, 
O’Shaughnessy emphasized.13 

 “There have been data from the community 
setting that there’s been this tendency towards 
not continuing the pertuzumab in the setting 
of a pCR, which I would not do,” Borges added. 
“If I felt like the patient was high enough risk at 
the get-go to merit the combinatorial regimen, 
then that is what I’m committed to as the base-
line, that’s what I’m going to carry through into 
the adjuvant setting even if they’ve achieved a 
pCR based on the data that we have today.”

The Role of Niratinib
Another potential escalation strategy is to use 
neratinib (Nerlynx), an oral pan-HER inhibitor 
tested in the adjuvant setting following trastu-
zumab in the ExteNET study (NCT00878709).14 
“This study was [done] before we had pertu-
zumab and before T-DM1,” Tripathy noted. 
“[After] just the antecedent trastuzumab, the 
primary end point of iDFS was met. And it was, 
interestingly, very similar to the APHINITY, 
which also broadened the inhibition of the 
HER family which is, of course, what nerati-
nib does as well.”

A more pronounced benefit was seen among 
those with estrogen receptor–positive disease. 
“It was 2.5% absolute improvement, but if you 
look at the subset analysis, all the benefit 
was in the ER–positive patients, where it was 
larger,” Tripathy said. “It went up to around 
4.5% or so. And then they did an exploratory 
analysis of the 250 patients in the ExteNET who 
had gotten preoperative therapy. They still had 
residual disease and then they finished up their 
year of trastuzumab and were randomized to 
neratinib versus not. Which, of course, is how 
we treat the higher-risk patients. And there in 
the highest-risk population they saw the great-
est benefit only in the ER-positive patients. But 
they had a 7.5% improvement in basic disease-
free survival and a surprising 9% absolute 
improvement in overall survival in the high-
est-risk population. And it was in those patients 
who were randomized within a year of having 
finished up their adjuvant trastuzumab.”

Tripathy said he reserves neratinib for high-
er-risk patients, generally those with residual 
disease or those who may have received adju-
vant therapy but have node-positive disease. 
“I think it’s really interesting that we know 
the interaction of the HER2 and ER pathway 
to some extent, and I think that because HER 
signaling creates resistance to endocrine ther-
apies, the blockade of that pathway may be 
making patients more sensitive to the endo-
crine therapy they’re getting,” he said. “That 
may be part of the benefit. But in any event, 
now that we have some methods to abate the 
diarrhea, which is really the biggest problem, 
by slow escalation of the dose, and I even go 
slower than what was published in the control 
study, and that has definitely helped me keep 
patients on treatment.”

Tripathy said he starts at 120 mg nerati-
nib, escalating by the 40-mg tablet size. “I do 
it more slowly. I’ll go a whole week at the lower 
dose and then go up for another week. It may 
take me several weeks to get there, but I find 
that that’s a little bit better. Some patients are 
impatient, and they want to get up to the doses, 
so I just go with the control schema, which is a 
little more accelerated, as you know.”
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Long-term Data
Long-term data from the APT trial 
(NCT00542451), in which adjuvant paclitaxel and 
trastuzumab were administered to patients with 
node-negative, HER2-positive breast cancer was 
presented at the 2022 San Antonio Breast Cancer 
Symposium. At the final, 10-year follow-up, 
analysis showed an iDFS rate of 91.3% (95% CI, 
88.3%-94.4%) among 406 patients in the inten-
tion-to-treat population. The recurrence-free 
interval was 96.3% (95% CI, 94.3%-98.3%), and 
these results were consistent across patients with 
hormone receptor–positive (96.2%) and hormone 
receptor–negative (96.4%) disease.15

“At 5 years, the invasive disease-free survival 
was 96%, at 7 years it was 93%, and [at] the 
10-year update, it’s down to 91%,” Tripathy said. 
“More hormone receptor–positive cancers, as you 
might expect, are having delayed recurrences. It’s 
still holding up to what the design was in terms 
of the event rate, but it is something that we need 
to track and maybe recalibrate who we might put 
on that study.”

Long-term follow-up was also presented from 
the ATEMPT trial (NCT01853748), in which 
patients received 1 year of adjuvant T-DM1 (n = 
383) or trastuzumab/paclitaxel (n = 114).16 At a 
median follow-up of 5.8 months, the 5-year iDFS 
rate with T-DM1 was 97.0% (95% CI, 95.2%-98.7%), 
the 5-year recurrence-free interval was 98.3% 
(95% CI, 96.3%-99.0%), and the 5-year OS rate was 
97.8% (95% CI, 96.3%-99.3%).

The T-DM1–alone regimen may actually be a 
better, but we don’t have the formal compari-
sons to be able to say that,” Tripathy observed. 
The study was not powered to evaluate the effi-
cacy of trastuzumab/paclitaxel, but investigators 
reported that the 5-year iDFS was 91.3% (95% CI, 
86.0%-96.9%).16

Another trial was initiated to compare 
these regimens, known as the ADAPT trial 
(NCT01817452).17 “This [was] really designed to 
compare the toxicities between the APT and the 
ATEMPT regimens, not to compare the outcomes,” 
Tripathy noted. “ATEMPT 2.0 [NCT04893109]18 is 
a larger study that is embarking. But again, the 
main objective there is to compare AEs. What 
we’re seeing preliminarily from the ATEMPT 
trial is that there is less long-term neuropathy, 
which is a problem you get [with] paclitaxel. Now 
there’s neuropathy, there’s thrombocytopenia, 
there’s higher discontinuation from treatment 
with T-DM1, but the longer-term neuropathy is 
actually less. There may, in the end, be some 
advantages from that that will be confirmed with 
the ATEMPT 2.0 trial.”

The clinical implications of these findings are 
already echoing in real-world practice.

“For the T-DM1 as adjuvant, I have used that 
for the patient who just digs in their heels and 
says, ‘I’m not going to do chemotherapy,’ ” Borges 

said. “And I realize what T-DM1 is as a drug but 
as a patient-facing option, it doesn’t quite feel 
the same as being asked to take something such 
as 12 weeks of paclitaxel or the regimen of [a 
taxane, carboplatin, trastuzumab]. Although it’s 
off guidelines, and I have a very careful conver-
sation with the patient about that, I have in a few 
circumstances been able to get that approved. Or 
similarly, if I have a patient who has a cancer for 
which adjuvant therapy is going to be indicated 
but [she] has a lot of preexisting neuropathy, type 
1 diabetes, for which a lot of steroids would be 
highly undesirable, [that] would be the other time 
I’ve turned to that as opposed to the no-treat-
ment option that would be the alternative in 
those situations.”

Another consideration is the frequency of 
visits, especially if spikes in transmittable 
infections such as influenza or COVID-19 are 
reported. For instance, Lustberg said she used 
the ATEMPT regimen during COVID-19 surges. 
Additionally, drug-drug interactions play an 
important role. “There have been 2 patients who 
recently have had moderate interactions with 
their existing drugs and paclitaxel. For example, 
I have a patient who has a pretty severe preex-
isting seizure disorder and is on phenobarbital, 
and with paclitaxel, the interaction was moder-
ate to severe, so I was able to get the 17 cycles of 
T-DM1 per ATEMPT approved and explained that 
ATEMPT 2.0 is looking at a much shorter duration 
of T-DM1. Depending on her toxicities, I will prob-
ably shorten off study.”

Patient profile also plays a role in the treat-
ments Tripathy recommends. “I give the 
paclitaxel/trastuzumab or APT regimen for my 
patients with stage I, T1a, T1b, and even a few 
T1c disease for whom adjuvant treatment makes 
sense,” he said. “When a patient is T1a, you 
could say that gets into the territory of a no-adju-
vant-treatment option. I treat a lot of very young 
women, aged 30 years, and they’re not comfort-
able with that. But I don’t want to subject them 
to the toxicities of [taxane, carboplatin, trastu-
zumab] or certainly not docetaxel, carboplatin, 
trastuzumab, and pertuzumab at that level. 
Trastuzumab/paclitaxel is a really nice comfort 
zone of being able to still give them something 
that I think is going to be effective against stage 
I disease, which some of these young women fall 
into a bit more than some of our older patients, 
although not exclusively.” ■
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ADVANCE THE FRONTLINE 
MOMENTUM WITH DARZALEX® + Rd

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Powerful efficacy to start the treatment journey1,3

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

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

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

Efficacy results in long-term follow-up2

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

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

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

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

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

Safety results in long-term follow-up2

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

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

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

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

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

44%

Demonstrated safety profile1

(median treatment duration of 25.3 months) 

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

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

47%

Secondary endpoint of overall survival (OS)1,2

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

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

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

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

32%

IMPORTANT SAFETY INFORMATION (CONTINUED)

See the rolled 
out data. Visit 
darzalexhcp.com

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

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

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

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

Local Reactions 

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

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

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

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

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

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

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

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

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

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult 
patients with multiple myeloma:
•  In combination with lenalidomide and dexamethasone in newly 

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

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

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

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

relapsed or refractory multiple myeloma who have received one to 
three prior lines of therapy

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

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

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is indicated 
for the treatment of adult patients with multiple myeloma:
•  In combination with bortezomib, melphalan, and prednisone in 

newly diagnosed patients who are ineligible for autologous stem cell 
transplant

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

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

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

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

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

of therapy including a PI and an immunomodulatory agent or who are 
double-refractory to a PI and an immunomodulatory agent

Please see Brief Summary of full Prescribing Information for DARZALEX® 
and DARZALEX FASPRO® on adjacent pages.

cp-248517v3

IMPORTANT SAFETY INFORMATION (CONTINUED) 
DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj): 
Hypersensitivity and Other Administration Reactions
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DARZALEX® (daratumumab) injectionDARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are ineligible 

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

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

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

the DRd Arm in MAIA
Body System  
Adverse Reaction

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

Grade 3 
(%)

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

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

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

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

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

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

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

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

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

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

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

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

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

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

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

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

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

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

Grade 3 
(%) 

Grade 4 
(%)

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

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

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

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

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

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

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

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

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

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

Grade 3 
(%) 

Grade 4 
(%) 

All Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

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

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

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

Nervous system disorders
Headache 13 0 0 7 0 0

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

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

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

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

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

Grade 3  
(%) 

Grade 4 
(%)

All Grades 
(%)

Grade 3  
(%) 

Grade 4 
(%)

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

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

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

DKdb: 0%
 a where carfilzomib 20/56 mg/m2 was administered twice-weekly
 b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the DARZALEX containing regimens and 
active control arms. Fatal infections were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients (including fatal cases) treated 
with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration of daratumumab and 
hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The detection of antibody formation is 
highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, and underlying disease.   
For these reasons, comparison of the incidence of antibodies in the studies described below with the 
incidence of antibodies in other studies or to other daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX as monotherapy or as 
combination therapies, 0.35% (6/1,713) of patients developed treatment-emergent anti-daratumumab 
antibodies. Of those, 4 patients tested positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of daratumumab. Because 
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including antibody screening 
and cross matching. Daratumumab interference mitigation methods include treating reagent RBCs with 
dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping. Since the Kell blood 
group system is also sensitive to DTT treatment, supply K-negative units after ruling out or identifying 
alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/RhD-compatible RBCs per 
local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays 
used for monitoring disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay 
results may occur for patients with IgG kappa myeloma protein impacting initial assessment of complete 
responses by International Myeloma Working Group (IMWG) criteria. In patients with persistent very 
good partial response, where daratumumab interference is suspected, consider using a FDA-approved 
daratumumab-specific IFE assay to distinguish daratumumab from any remaining endogenous M protein 
in the patient’s serum, to facilitate determination of a complete response.

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

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

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

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

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

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

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

Adverse Reaction

DARZALEX FASPRO 
with Lenalidomide and Dexamethasone

(N=65)
All Grades 

(%)
Grades ≥3 

(%)
General disorders and administration site conditions

Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
Hyperglycemia 12 9#

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

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

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

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

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

Laboratory Abnormality

DARZALEX FASPRO  
with Lenalidomide and Dexamethasonea

All Grades 
(%) 

Grades 3-4 
(%)

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

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

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

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

Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or pomalidomide, refer to the 
lenalidomide, thalidomide or pomalidomide labeling for pregnancy testing requirements prior to initiating 
treatment in females of reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with  
DARZALEX FASPRO and for 3 months after the last dose. Additionally, refer to the lenalidomide, thalidomide 
or pomalidomide labeling for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for relapsed and refractory multiple 
myeloma, 37% were 65 to <75 years of age, and 19% were 75 years of age or older. No overall differences in 
effectiveness of DARZALEX FASPRO have been observed between patients ≥65 years of age and younger 
patients. Adverse reactions that occurred at a higher frequency (≥5% difference) in patients ≥65 years of 
age included upper respiratory tract infection, urinary tract infection, dizziness, cough, dyspnea, diarrhea, 
nausea, fatigue, and peripheral edema. Serious adverse reactions that occurred at a higher frequency 
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy with pomalidomide 
and dexamethasone or DARZALEX FASPRO as combination therapy with lenalidomide and low-dose 
dexamethasone for relapsed and refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% 
were 75 years of age or older. No overall differences in effectiveness were observed between patients  
≥65 years (n=131) and <65 years (n=85). Adverse reactions occurring at a higher frequency (≥5% difference) 
in patients ≥65 years of age included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse reactions occurring at a 
higher frequency (≥2% difference) in patients ≥65 years of age included neutropenia, thrombocytopenia, 
diarrhea, anemia, COVID-19, ischemic colitis, deep vein thrombosis, general physical health deterioration, 
pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination therapy for light chain (AL) 
amyloidosis, 35% were 65 to <75 years of age, and 10% were 75 years of age or older. Clinical studies of 
DARZALEX FASPRO as part of a combination therapy for patients with light chain (AL) amyloidosis did not 
include sufficient numbers of patients aged 65 and older to determine whether effectiveness differs from 
that of younger patients. Adverse reactions that occurred at a higher frequency in patients ≥65 years of 
age were peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab were observed in geriatric 
patients compared to younger adult patients [see Clinical Pharmacology (12.3) in Full Prescribing 
Information].
REFERENCES
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].
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Finding and Leveraging 
CEACAM5 Presents 
Opportunities and Pitfalls
by ONCLIVE® STAFF

AS CARCINOEMBRYONIC ANTIGEN–
RELATED cell adhesion molecule 5 
(CEACAM5) continues to show promise a target 
in patients with non–small cell lung cancer 
(NSCLC), refinements in testing and the under-
standing of the implications of its inhibition 
remain under investigation.

CEACAM5 has been documented to affect 
expression of cell cycle and apoptotic genes, 
which may inhibit the efficacy of agents such 
as fluorouracil.1 As a cell adhesion molecule, 
the gene encodes the cell surface glycoprotein, 
a member of the carcinoembryonic antigen 
family of proteins.2 

Lung cancer, colorectal cancer, and pancre-
atic cancer have all been documented as having 
expression of CEACAM5. In NSCLC, CEACAM5 
expression and activity in tissue, cell lines, 
and murine models have been reported using 
immunohistochemistry (IHC). These analyses 
confirmed that CEACAM5 stimulated cancer 
progression in NSCLC through cell prolifer-
ation and migration via the p38-SMAD2/3 
signaling pathway.3

“It’s more expressed in adenocar-
cinoma and would potentially be 
a greater target in non–small cell 
adenocarcinoma histology,” Chao H. 
Huang, MD, FACP, said in an inter-
view with OncologyLive®. “It probably 
does not have as high an expression 
in squamous cell [disease], therefore, 
it might be a more viable target 
in adenocarcinoma as opposed to 
squamous cell. [This indicates that] we need 
more options for squamous cell [disease].” 
Huang is an associate professor and clinical 
professor of medical oncology at the University 
of Kansas Medical Center in Kansas City.

FINDING AND DELIVERING  
EFFECTIVE THERAPIES
Delivering cytotoxic agents to CEACAM5-
expressing tumors has been effective in early 
studies leveraging antibody-drug conjugates 
(ADCs). In lung cancer, for example, using the 
agent tusamitamab ravtansine (SAR408701) is 
highly selective for CEACAM5, and is designed 
to deliver a cytotoxic payload of maytansinoid 
DM4. Additionally, the ADC has a cleavable 
linker that remains stable in plasma.4

“CEACAM5 [is most often detected] in tissue 
[and current] clinical trial protocol is to send 
the tumor biopsy to a central lab to identify 
expression of this gene through immunohis-
tochemistry [IHC],” Huang said. “[There are 
different classifications for CEACAM5 expres-
sion level based on] the percentage of cancer 
cells that express it. [Tumors can have] low, 
intermediate, or high expression.”

Validation of CEACAM5 expression via 
IHC was conducted in an analysis of samples 
using the CEACAM5 IHC 769 from Agilent 
Technologies and Sanofi.5 Using cutoffs of at 
least 50% expression at least 2+ intensity, the 
assay was sensitive, specific, precise, repro-
ducible, and robust in evaluating CEACAM5 
expression nonsquamous NSCLC.5 The assay 
was first used for validation in a phase 1/2 
study of tusamitamab ravtansine and is now 
being used in future studies of the agent.5

However, Huang noted that issues that 
persist with other markers that require test-
ing, exist for CEACAM5 as well, including 

obtaining adequate and ample tissue 
samples. “Because [CEACAM5 detec-
tion] requires tissue, testing for it 
can sometimes be a challenge,” he 
said. “Nowadays, when we do a lung 
cancer biopsy, we want to do molecu-
lar testing, and doing that sometimes 
exhausts the biopsy sample. It could 
be a challenge to use additional tissue 
for this IHC [analysis].”

Other barriers to testing include 
administrative barriers as well as turnaround 
time. “Although this antibody [test] can be 
acquired commercially, this testing is not yet 
standardized, so we cannot just order it in 
our laboratory and get it done,” Huang said. 
“[There is] a specific platform, and [testing 
is performed] by a central laboratory. In the 
future, once this platform is validated, [test-
ing] can potentially be done in any laboratory, 
but our challenge right now is getting the 
tissue and sending it to the central lab, which 
can have a turnaround time of 7 to 10 days.”

One avenue forward may come in the form 
of a blood-based assay. “The more reliable and 
accurate test is done in tissue. However, in 
the future, we may develop or refine blood-
based testing to better identify CEACAM5 

SIDEBAR 

Huang Unpacks 
the Potential Role 
of Tusamitamab 

Ravtansine
Q

How does the mechanism of action 
of tusamitamab ravtansine contrast 

with current targeted treatment options 
using tyrosine kinase inhibitors (TKIs)?
[Tusamitamab ravtansine] is an antibody-drug 
conjugate [ADC] that recognizes CEACAM5. This 
monoclonal antibody links with several molecules 
of chemotherapy. The idea is that when you deliver 
this ADC, it will seek out the tumor bed, bind to the 
protein, and deliver the chemotherapy to the tumor 
as opposed to having more of a systemic effect.

[This agent is] similar to ado-trastuzumab emtan-
sine [Kadcyla] for breast cancer, which targets HER2 
with chemotherapy, as well as [fam-trastuzumab 
deruxtecan-nxki (Enhertu) in] the DESTINY-Lung 
trials, which is also an ADC targeting HER2. [These 
agents are] different from TKIs because [they are not 
made up of] small molecules. [Instead, they contain] 
monoclonal antibodies. TKIs are chemicals that enter 
the cancer cells, bind to the tyrosine kinase domain 
of the receptor, and shut it off. Monoclonal antibod-
ies bind to the extracellular domain of the cell, where 
the protein is expressed. [Tusamitamab ravtansine] 
doesn’t target a specific mutation; it targets the 
protein. It’s also delivered intravenously, as opposed 
to TKIs, [which are administered] orally.

Q
What is the rationale for the 
CARMEN-LC05 trial (NCT04524689) 

and why is this research important in the 
context of the current treatment landscape?
This is a frontline trial using tusamitamab ravtansine 
in combination with pembrolizumab or pembroli-
zumab and platinum-based chemotherapy, with 
or without pemetrexed. [We are adding] the study 
drug, this ADC, to a checkpoint inhibitor with or 
without platinum and pemetrexed. [This study is] 
essentially [evaluating the efficacy of] giving 4 drugs 
vs eliminating pemetrexed. [Tusamitamab ravtan-
sine could] be a substitute for pemetrexed or even a 
substitute for both carboplatin and pemetrexed.

[This trial is] in patients [with tumors that] express 
CEACAM5. [CARMEN-LC05] is currently ongoing and 
we have accrued some patients. The challenge has 
been finding patients with CEACAM5 expression. We 
have screened close to 20 patients and we found 
about 3 patients with [CEACAM5 expression]. Many 
of the patients we screened did not have sufficient 
tissue, so we couldn’t have the testing done. Because 

Chao H. Huang, 
MD, FACP
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expression,” Huang said. “Testing in the blood is a bit different [because 
it] relies on the presence of circulating tumor cells. First you need to 
identify the cancer cells in the blood, then isolate them and do IHC stain-
ing on them. Technically, it can be done, but the challenge is finding 
those circulating tumor cells. If you don’t find them, you cannot do the 
testing. Even if you do the testing, [you may not truly find] cancer cells, 
meaning you could have a false-positive result.”

Alexander I. Spira, MD, PhD, FACP, noted that 
CEACAM5 is not currently detectable in the blood, 
but it could be a pathway forward should testing for 
the marker increase. “It would be great if we had a 
blood test instead because we wouldn’t [face issues 
such as] needing to wait for tissue or running out 
of tissue,” Spira, who is codirector of the Virginia 
Cancer Specialists Research Institute and the Phase 
I Trial Program in Fairfax and an assistant profes-
sor of oncology at Johns Hopkins School of Medicine 
in Baltimore, Maryland, said in an interview with 
OncologyLive®. “This is something that, with hard work, should be 
surmountable, although it’s proving more challenging [than we initially 
thought], until CEACAM5 [testing is done routinely]. However, that 
usually happens once the drug is commercially available, rather than in 
clinical trials.” ■
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we need the tissue for both the molecular testing and the standard of care, by 
the time we test for this protein, we may not have enough tissue.

Q Tusamitamab ravtansine is also being studied in the  
phase 3 CARMEN-LC03 (NCT04154956) and phase 2 

CARMEN-LC06 (NCT05245071) trials. Based on all this 
research, where do you believe this agent will demonstrate  
the most activity and why?
Those trials are in the second line. This drug will probably be effective regard-
less of the line of therapy, in both the first and second lines. Other ADCs, like 
those in breast cancer, were first found to be active in metastatic disease and 
are now moving to the frontline and even adjuvant settings.

In lung cancer, we’ll probably see [a similar pattern] with [tusamitamab 
ravtansine]. [It might be] effective in the second-line setting and it’s been 
tested in the frontline setting. Once all these studies mature, this agent will 
be a potential option in either the first- or second-line setting. If the cancer 
expresses this gene, meaning the target is present, the drug should be active.

One issue still to be worked out is the adverse effect [AE] profile of this agent. 
One AE is uveitis, an eye irritation. Withholding the drug and managing patients’ 
symptoms seems to resolve it, and it doesn’t seem to recur when rechallenging 
these patients with the same drug. We need more education and comfort from 
physicians [regarding these AEs when we] start using this drug in the future.

Q Pending positive data from the CARMEN trials, do you  
see this ADC-based regimen being favored over current 

chemoimmunotherapy combinations?
It might not be favored but it could certainly be an add-on and a potential 
option. In patients who need chemotherapy added to checkpoint inhibitors, 
if [CARMEN-LC05] proves that tusamitamab ravtansine can take the place 
of carboplatin and pemetrexed, it might be better to use the ADC instead of 
giving 2 chemotherapies. Maybe that will reduce the toxicity.

The demise of chemotherapy is being greatly exaggerated. We are still using 
it. Despite the existence of TKIs and some of the other antibody therapies, we 
still need to use chemotherapy once patients progress on TKIs or monoclonal 
antibodies. Chemotherapy will not go away. It may be used in conjunction with 
some of these new drugs or in sequence. ■

For more on CEACAM5 and its role in non–small cell lung cancer (NSCLC), listen to the latest 
episode of OncLive On Air® featuring an exclusive interview with Grace Dy, MD, who discusses 
the development of CEACAM5-directed antibody-drug conjugates in NSCLC, ongoing research 
with tusamitamab ravtansine (SAR408701), and the potential role of competing docetaxel-based 
combination strategies in the second-line setting.

 L I STEN  NOW:  bit.ly/3HPtahr

Alexander I. Spira, 
MD, PhD, FACP
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Triplet Regimen for Microsatellite Stable, BRAF 
V600E–Mutant mCRC Aims to Build Upon SOC 
by MEGAN HOLLASCH

BEACON CRC (NCT02928224) SERVED 
as a landmark study introducing a new stan-
dard of care (SOC)— encorafenib (Braftovi) plus 
cetuximab (Erbitux)—for patients with previ-
ously treated microsatellite stable (MSS) BRAF 
V600E metastatic colorectal cancer (mCRC). Now 
investigators have set their sights on further 
improving outcomes with the addition of a third 
agent, nivolumab (Opdivo).1,2 Because a positive 
correlation has been shown between expres-
sion of PD-L1 and BRAF V600E mutations in 
CRC, several combination therapies with check-
point inhibitors and targeted agents are currently 
being explored.3

Following first-line therapy with cytotoxic 
chemotherapy plus bevacizumab (Avastin), ther-
apy with the BRAF inhibitor encorafenib plus 
the EGFR inhibitor cetuximab is the subsequent 
SOC treatment for this subgroup of patients.4 The 
addition of the PD-1 immune checkpoint inhibi-
tor nivolumab has demonstrated early promising 
efficacy and safety data and will be explored in 
a recently launched phase 2 SWOG 2107 trial 
(NCT05308446). 

“BRAF mutations occur in approximately 8% 
to 10% of all patients with mCRC,” Van Karlyle 
Morris, MD, said in an interview with 
OncologyLive®. “MSS BRAF-mutated 
CRC by numbers probably [occurs] more 
than the microsatellite instability–high 
mismatch repair–deficient population—
it’s a sizable number of patients who 
have this [disease].” Morris is an asso-
ciate professor in the Department of 
Gastrointestinal Medical Oncology 
in the Division of Cancer Medicine at 
The University of Texas MD Anderson 
Cancer Center in Houston. 

“Unfortunately for these patients, this is among 
the most aggressive subpopulations of patients 
with mCRC, and we know that chemotherapy is 
not as effective [in this group],” he said. “Most 

recently, the phase 3 BEACON trial did demon-
strate an improvement in survival outcomes with 
encorafenib and cetuximab [for these patients, 

but] median progression-free survival 
[PFS] was only 4 months, and the overall 
response rate [ORR] was approximately 
20%. BEACON was a step forward, [but] it 
was a small step forward.”

The optimal first-line therapy for 
patients with MSS BRAF V600E–mutant 
mCRC remains unknown.5 MSS BRAF 
V600E mutations are characteristics 
that are associated with higher immune 
activation compared with MSS BRAF 

wild-type.4,5 Investigators have suggested that 
these “cold” tumors do not responds to immuno-
therapy treatment, but acknowledge that limited 
data exist for combination strategies in this popu-
lation.6 Patients with MSS disease have a poor 
prognosis and standard cytotoxic combinations 
as well as monotherapy treatments have provided 
limited efficacy, resulting in a large unmet need 
for this subgroup of patients. 4,5 

Preclinical models of MSS BRAF V600E–mutant 
CRC demonstrated that tumors may be primed for 
response to immunotherapy by inhibiting BRAF 
and EGFR, which cause a loss of expression in 
mismatch repair genes and promote an microsatel-
lite instability–high phenotype.2 BRAF inhibitors 
alone are an ineffective treatment because signal 
upregulation via the EGFR occurs, making it 

necessary to include an EGFR inhibitor in care.5 

To further improve outcomes by suppressing other 
possible downstream effectors in the MAPK path-
way, inhibitors such as MEK and PI3K are being 
investigated in addition to nivolumab to expand on 
findings from the BEACON CRC trial.5 This treat-
ment strategy is based on melanoma therapies and 
similar to earlier trials that evaluated targeting 
BRAF in metastatic CRC.3 

EXPANDING THE DOUBLET’S EFFICACY
To begin assessing the role of PD-1 inhibi-
tion in MSS BRAF V600E-mutant CRC, a phase 
1/2 trial (NCT04017650) is being conducted 
at MD Anderson Cancer Center by Morris 
and colleagues.7

“We looked at this population of patients 
with MSS BRAF-mutated metastatic CRC, [and] 
treated them with the SWOG 2107 combination of 
encorafenib, cetuximab, and nivolumab,” Morris 
said. “We treated 26 patients [and] saw an over-
all response rate of 50%. We saw a median PFS 
of approximately 7.5 months, and approximately 
one-quarter of the patients on our study stayed 
on the trial for over 1 year. When you think about 
this very poor prognostic subpopulation of patients 
staying on a well-tolerated treatment for 1 year, 
that’s unprecedented and hasn’t been seen before.” 

Results presented at the 2022 American Society 
of Clinical Oncology Gastrointestinal Cancers 
Symposium demonstrated that at a median 

FIGURE.  Invest igat ion of  Microsatel l i te  Stable BRAF  V600E-mutated mCRC 9
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follow-up of 16.3 months (95% CI, 6.9-not appli-
cable [NA]), median overall survival with 
the triplet was 15.1 months (95% CI, 7.7-NA) 
compared with 9.3 months (95% CI, 8.0-11.3) 
with encorafenib and cetuximab alone. When 
assessed for PFS, the doublet had a median 
delay in disease progression of 4.2 months 
(95% CI, 3.7-5.4) vs 7.4 months (95% CI, 5.6-NA) 
with the triplet.8

Among the responders, the median duration 
of response was 7.7 months (95% CI, 3.8-NA) for 
patients treated with the triplet. Additionally, 
among 22 evaluable patients, all achieved a 
partial response, and the disease control rate 
was 96% (95% CI, 77%-100%). No dose-limiting 
toxicities occurred; however, 18% of patients 
experienced grade 3 or 4 treatment-related 
adverse effects (AEs). Grade 3 AEs included 
colitis, maculopapular rash, and leukocyto-
sis, as well as elevated amylase/lipase in one 
patient experiencing a grade 4 event of myosi-
tis/myocarditis. Common AEs of any grade 
included headache (65%), nausea (35%), and 
maculopapular rash (31%).8

“We saw quite striking clinical outcomes 
on that trial, and [although] exciting, that was 
at MD Anderson, a single-institution trial, 
so we’re moving this forward to a random-
ized trial to test more formally the difference 
between encorafenib/cetuximab, the current 
standard alone, or with the addition of 
nivolumab,” Morris said.

FURTHER EVALUATION  
IN SWOG 2107
On the heels of these promising prior results, 
SWOG 2107 is seeking to enroll approximately 
75 patients to further evaluate the triplet ther-
apy vs the SOC doublet in this patient population 
(FIGURE9).Patients must have unresectable or 
metastatic adenocarcinoma of the colon/rectum 
and must have received 1 to 2 prior lines of treat-
ment for mCRC but not been treated with BRAF, 
EGFR, or MEK inhibitors or immunotherapies.2,9

Investigators hypothesize that adding 
nivolumab will result in an improved median 
PFS of 7.3 months using 80% power and a 1-sided 
α level of .10. They will compare this against 
the anticipated outcome with the SOC, which 
has a median PFS of 4.2 months and overall 
response rate of 20%.2

Patients in the investigative arm of the trial 
will receive encorafenib once daily orally at  
300 mg on days 1 through 28, cetuximab intra-
venously (IV) at 500 mg/m2 on days 1 and 15, 
and nivolumab IV at 480 mg on day 1. Patients 
in the control arm will receive the same doses of 
encorafenib once daily orally on days 1 through 
28 and cetuximab IV on days 1 and 15. The 
cycles are to repeat every 28 days until disease 
progression or unacceptable toxicity, and tissue 

and blood specimen banking will also occur for 
future correlative studies.2,9

The primary end point is to compare PFS per 
RECIST 1.1 criteria in the 2 arms, and secondary 
objectives include comparing overall response 
rate, overall survival, duration of response, 
safety, and tolerability and assessing immune- 
related PFS. The final analysis of PFS is planned 
for all eligible patients after 66 PFS events occur 
in the intention-to-treat population. The study 
was activated in the United States in June 2022; 
as of January 2023, 8 patients were enrolled.2,9

“We recognize there’s this huge unmet need 
to do better for our patients with MSS BRAF-
mutated CRC,” Morris said. “If this trial is 
positive, this can move forward to potentially a 
larger hopefully registration study, we’ll have to 
see, but it could mean that there’s a well- 
tolerated triplet therapy that is extending 
survival outcomes for this group who, as it 
stands right now, don’t have many effective 
options for their treatment.” ■
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Survivin-Targeted Anticancer Vaccine 
Undergoes Investigation in Metastatic 
Neuroendocrine Neoplasms
by RENUKA IYER, MD

INCREASING IN INCIDENCE, neuroendocrine neoplasms 
include a spectrum of tumors that arise from the specialized 
cells of the neuroendocrine system.1,2 Unfortunately, the major-
ity of neuroendocrine tumors (NETs) present in advanced 
stages and treatment options are limited to somatostatin 
analogues, radiopeptide therapy, everolimus (Afinitor), and a 
few chemotherapy and liver-directed options. Novel options 
are needed, and advances in immunotherapy have not been 
optimized in NETs. 

To identify novel immune approaches to treat NETs, we 
explored survivin as a target. Survivin is a ubiquitous protein 
expressed in various cancer cells, such as glioblastoma, multi-
ple myeloma, and others. Expression of survivin is associated 
with increased resistance to therapy through inhibition of 
apoptosis and enhanced cell proliferation.3-5 Recently, our 
colleagues from Roswell Park Comprehensive Cancer Center 
reported findings from a phase 2a study (NCT024455557) 
showing encouraging survival with SurVaxM, an antisurvivin 
peptide conjugate vaccine in patients with newly diag-
nosed glioblastoma.6

To learn how prevalent survivin expression is in NETs, we 
examined NET samples from patients with all grades of cancer 
and found that survivin expression was a prognostic marker 
of aggressive biology and shorter survival and correlated with 
high Ki-67 index.7

Survivin was present (≥ 1% or higher) in 51.5% of all NETS 
that we tested. It was more prevalent in lung NETs (59%), 
followed by gastrointestinal-pancreatic NETs (16%). Lung 
NETs are generally aggressive, are associated with poor 
overall survival of approximately 17 months, have few ther-
apeutic options, and are underrepresented in clinical trials.7 
Thus, targeting survivin in NETs has the potential to treat 

refractory and progressing metastatic NETs that express 
this protein. We are conducting a pilot study in this 

group with funding from the Neuroendocrine Tumor 
Research Foundation.8

The key eligibility for this phase 1 study 
(NCT03879694) of safety and immunogenicity of 

a SurVaxM in patients with survivin-positive 
metastatic NETs and neuroendo-

crine carcinomas (NECs) include 
the following, biopsy proven 

NETs or NECs with RECIST 1.1 
disease progression within 

the past 6 months on 2 succes-
sive CT scans, and survivin 

expression confirmed 
by immunohistochem-

istry (FIGURE).9

SurVaxM is adminis-
tered subcutaneously with the 

granulocyte-macrophage colony-stimulating factor sargramos-
tim (Leukine) at 0, 2, 4, and 6 weeks followed by booster 
injections every 3 months until tumor progression. Response 
is assessed with CT scans and immune markers (antibodies 
and T cells) at baseline, 6, 9, and 12 months. The primary end 
points of this study are to assess safety, tolerability, and toxic-
ity of this combination. Secondary objectives are assessed 
in the form of clinical benefit and include rate of progres-
sion, immunogenicity measured by antisurvivin IgG levels in 
serum, survivin specific cytotoxic T lymphocytes, and time 
to progression.9

SurVaxM has been well tolerated in the first 11 patients 
enrolled, with 2 injection site events (both grade 1) and 1 
unrelated cardiac event. Our interim analyses have shown 3 
patients with stable disease, including 1 with a high-grade 
neuroendocrine carcinoma who had disease control for 9 
months and 1 with a gastrointestinal NET who had disease 
control for 3 years. 

To date, patients with prolonged stable disease had high 
antibody responses, as were observed in the newly diag-
nosed glioblastoma study, but the sample size here is too small 
to be conclusive. As we continue enrollment and immune 
biomarker analysis, we expect to move these findings to larger 
studies and explore combinations with other potentially syner-
gistic agents. ■
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*It is unclear if tafasitamab or loncastuximab tesirine or if any other CD-19 directed therapy would have a negative impact 
on the e�  cacy of subsequent anti-CD19 CAR T-cell therapy.
NCCN makes no warranties of any kind whatsoever regarding their content, use, or application and disclaims any 
responsibility for their application or use in any way.
DLBCL=di� use large B-cell lymphoma; NCCN=National Comprehensive Cancer Network.

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

NCCN
GUIDELINES

IMPORTANT SAFETY INFORMATION
Contraindications
None.

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

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

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

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

for injection, for intravenous use

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

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

L-MIND study design1

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

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

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

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

HIGH ORR REACHED, with a majority 
of responders achieving CR1

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

ORR (3-year analysis)3

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

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

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

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

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

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

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

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

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

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

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

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

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

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

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

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

44% ORR§

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

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

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

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

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

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

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

L-MIND study design1

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

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

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

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

HIGH ORR REACHED, with a majority 
of responders achieving CR1

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

ORR (3-year analysis)3

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

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

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

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

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

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

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

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

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

PR: 18%CR: 37% 

SUSTAINED REMISSION in patients 
with R/R DLBCL1

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

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

3-YEAR FOLLOW-UP ANALYSIS3*

1-YEAR PRIMARY ANALYSIS1*

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

PR: 18%CR: 35% 

Median DoR (3-year analysis)3

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
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MONJUVI, in combination 
with lenalidomide, was granted 
accelerated approval based on 
the 1-year primary analysis of the 
L-MIND study. The data for the 
3-year analysis of the L-MIND 
study has not yet been submitted 
to or reviewed by the FDA. The 
status with respect to potential 
inclusion of these data in the 
fi nal, FDA-approved labeling has 
yet to be determined.

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

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

† Assessed by an Independent 
Review Committee.1,3

‡Kaplan-Meier estimates.1,3 

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

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

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

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

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

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

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

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

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

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

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

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

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

To learn more, visit MonjuviHCP.com

  For information about patient assistance, visit MyMISSIONSupport.com

MONJUVI is second-line targeted 
immunotherapy for adult patients with 
DLBCL who are ineligible for transplant1
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MONJUVI® (tafasitamab-cxix) 
Initial U.S. Approval: 2020

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

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

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

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

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

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

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

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

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

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

• Infections: sepsis (4.9%)

• Investigations: weight decreased (4.9%)

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

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

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

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

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

MONJUVI 
(N=81)

Adverse Reaction
All Grades

(%)
Grade 3 or 4

(%)

Blood and lymphatic system disorders

Neutropenia 51 49

Anemia 36 7

Thrombocytopenia 31 17

Febrile neutropenia 12 12

General disorders and administration site conditions

Fatigue* 38 3.7

Pyrexia 24 1.2

Peripheral edema 24 0

Gastrointestinal disorders

Diarrhea 36 1.2

Constipation 17 0

Abdominal pain^ 15 1.2

Nausea 15 0

Vomiting 15 0

Respiratory, thoracic and mediastinal disorders

Cough 26 1.2

Dyspnea 12 1.2

Infections

Respiratory tract infection+ 24 4.9

Urinary tract infection† 17 4.9

Bronchitis 16 1.2

Metabolism and nutrition disorders

Decreased appetite 22 0

Hypokalemia 19 6

Musculoskeletal and connective tissue disorders

Back pain 19 2.5

Muscle spasms 15 0

Skin and subcutaneous tissue disorders   

Rash‡ 15 2.5

Pruritus 10 1.2

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

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

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

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

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

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

MONJUVI® (tafasitamab-cxix) 

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG. 
© 2021   
June 2021  RC-US-TAF-00983
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corp.  
MorphoSys is a registered trademark of MorphoSys AG. 
Incyte and the Incyte logo are registered trademarks of Incyte Corp.

MONJUVI1

Laboratory Abnormality
All Grades

(%)
Grade 3 or 4

(%)

Chemistry

Glucose increased 49 5

Calcium decreased 47 1.4

Gamma glutamyl transferase increased 34 5

Albumin decreased 26 0

Magnesium decreased 22 0

Urate increased 20 7

Phosphate decreased 20 5

Creatinine increased 20 1.4

Aspartate aminotransferase increased 20 0

Coagulation

Activated partial thromboplastin time 
increased 46 4.1

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

1 The denominator used to calculate the rate was 74 based on the number of patients with a 
baseline value and at least one post-treatment value.
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AS ARTIFICIAL INTELLIGENCE (AI) in 
cancer care continues to be better understood and 
refined, the number of potential clinical appli-
cations is rapidly expanding. An area of interest 
is combining the efficiency and accuracy of AI 
with already established clinical techniques 
to better understand the underlying biology 
of cancer in order to make quick and effective 
treatment decisions.

In a study published in The American Journal 
of Pathology, Zhang et al aimed to assess AI inte-
gration with targeted transcriptome for the 
differential diagnosis of hematologic cancers and 
solid tumors. They concluded that the approach 
was useful for the classification and ultimate 
diagnosis of a variety of cancer types.1

“Next-generation sequencing [NGS] is able to 
interrogate not only the DNA of a malignancy, 
but also its transcription through RNA, giving us 
insights into how to best treat patients,” Andrew 
Pecora, MD, chief innovations officer and vice 
president of Cancer Services at Regional Cancer 
Care Associates in Hackensack, New Jersey, and 

a coauthor of the study, said in an interview with 
OncologyLive®. “Parallel to that, you can’t treat a 
patient properly unless you know exactly what 
they have. Many times, pathology is 
not conclusive as to what is the under-
lying true diagnosis. We wanted to see 
whether we could mimic the accuracy 
of [using] DNA and RNA transcription 
to make a proper diagnosis. You can’t 
do that manually because the amount of 
data you get from a NGS report is enor-
mous—it’s hundreds of millions, if not 
billions, of pieces of data. A person can 
never look through that, but machine 
learning and AI can. We have married informa-
tion technology at the highest level with genomics 
at the highest level.”

Between November 2018 and November 2021, 
investigators collected 5450 bone marrow and 
formalin-fixed, paraffin-embedded samples and 
included hematologic neoplasms (n = 2606) and 
solid tumors (n = 2038). Leukemia, myelodyspla-
sia, and normal tissue samples were collected 

from fresh bone marrow, and lymphomas and 
solid tumors were based on formalin-fixed, paraf-
fin-embedded cancer samples.

Morphologic analysis, flow cytometry, 
immunohistochemistry, and molecu-
lar profiling of the DNA and RNA were 
used to confirm the tumor diagnoses 
within in 72 hours of collection. NGS 
was performed via a targeted 1408-gene 
panel. The most common sample diag-
noses included lung cancer (n = 794), 
diffuse large B-cell lymphoma (n = 746), 
and myelodysplastic syndrome (MDS; 
n = 316). For comparative purposes, 

782 samples of normal bone marrow and 24 
normal lymph node samples were collected. In 
total, 20 hematologic neoplasm and 24 solid tumor 
subtypes were identified.

Following NGS, data were fed into an AI machine 
learning algorithm, which used RNA expression 
data to determine a diagnosis to discern the differ-
ence between diagnostic classes. Investigators 
applied the geometric mean naïve Bayes method, 

FIGURE.  Sensit iv i ty  and Specif ic i ty  of  Major  Diagnost ic  Classes
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Pecora, MD

Adding AI Analysis to Targeted 
Transcriptome Represents 
Potential Aid for Differential 
Diagnosis
by KYLE DOHERTY
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designed to address the numeric underflow that 
occurs with a high-dimensional problem. 

Findings from the study showed that targeted 
transcriptome in combination with the AI algo-
rithm mostly displayed high accuracy with 
sensitivity and specificity when differentiat-
ing between any 2 disease classes. The highest 
area under the curve (AUC) was observed when 
the algorithm was asked to distinguish between 
sarcoma vs gastrointestinal stromal tumor (1.00; 
95% CI, 0.997-1.00), pancreas vs esophageal 
(0.999; 95% CI, 0.990-1.00), and breast vs colorec-
tal (0.997; 95% CI, 0.991-1.00). For a large majority 
of comparisons, the AUC was above 0.90.

Overall, the sensitivity and specificity of the 
algorithm were also very high, with most compar-
isons boasting a sensitivity of above 90% and a 
specificity of at least 90%. The highest sensitiv-
ity ratings were seen between breast vs ovarian 
(100%), sarcoma vs ovarian (99.2%), and marginal 
vs chronic lymphocytic leukemia (98.7%). The 
highest sensitivity figures occurred when 
comparing sarcoma vs gastrointestinal stromal 
tumor (100%), Hodgkin vs lymph node (100%), and 
pancreas vs esophageal (98.9%).

Conversely, the lowest AUC was observed 
between normal vs MDS, at 0.831 (95% CI, 0.801-
0.861). The sensitivity and specificity ratings for 
this comparison were also low compared with the 
rest of the study, at 78.1% and 75.3%, respectively. 
Study authors noted that significant overlap 
between these 2 specific classes was likely the 
cause of the decreased reliability.

To determine the efficacy of the approach at 
distinguishing among multiple classes to achieve 
a differential diagnosis, investigators used all 
1408 biomarkers without selection to determine 
a ranked score to predict the likelihood of a given 
diagnostic class. More than 3000 cases were 
used to train the machine learning algorithm 
and the approach was subsequently evaluated 
using 1415 cases.

Differential diagnosis efficacy varied among 
disease classes, with most disease classifications 
being accurately diagnosed on the first attempt 
at least 51% of the time. In acute lymphoblastic 
leukemia (ALL) all 26 cases were accurately given 
a first-choice diagnosis with a positive predictive 
value (PPV) of 84%; among 17 chronic myeloid 
leukemia cases, none were correctly diagnosed 
the first time. Other disease classifications receiv-
ing the most accurate first choice diagnoses 
were colorectal cancer (n =  83/101; PPV, 79%), 
brain cancer (n = 12/16; PPV, 75%), lung cancer 
(n = 177/201; PPV, 73%), and diffuse large B-cell 
lymphoma (n = 127/149; PPV, 73%).

“The key fundamental finding is that you can 
use DNA analysis and RNA transcription to make 
diagnoses,” Pecora said. “That was not known 
before, to the extent that we were able to show 
it. It means that for all of cancer, and possibly in 

the future other diseases, the ability to make a 
much more precise diagnosis [that is] much more 
information content rich...will not only give you a 
diagnosis, but insights into why the person has a 
disease, and how best to treat them.”

To further evaluate the diagnostic accuracy of 
the approach, investigators generalized the diag-
nostic classes into 5 groups: lymphoid, myeloid, 
carcinoma (including brain tumors), sarcoma, and 
normal. Overall, the algorithm was much more 
effective in correctly placing a given sample into 
1 of these general diagnostic categories on the 
first attempt; 84% of cases were correctly given a 
first-choice diagnosis. 

More specifically, carcinoma (n = 427), lymphoid 
(n = 427), and myeloid (n = 295), cases were given 
a correct first-choice diagnosis at a rate of 94%, 
91%, and 87%, respectively. Sensitivity ratings for 
these groups were 81% (95% CI, 77%-84%), 77% 
(95% CI, 72%-81%), and 44% (95% CI, 38%-49%), 
respectively. The specificity figures were 95% 
(95% CI, 92%-96%), 88% (95% CI, 86%-90%), and 
77% (95% CI, 75%-80%), respectively (FIGURE).

Discussing their findings, study authors 
wrote that their approach is not intended to 
replace clinical decision-making by pathologists 
and clinicians but could be used to aid deci-
sion-making and add objectivity, efficiency, and 
reproducibility to the process. Cited limitations 
of the research included the exclusion of precise 
molecular mutations and chromosomal abnormal-
ities in the algorithms, adding that integrating 
these abnormalities would probably significantly 
improve prediction accuracy. Other limitations 
included too few cases in some instances, some 
samples being in the early stages of disease, and 
variation in tumor fraction. 

Looking ahead, encouraging findings from 
research such as this could incentivize entities 
such as diagnostic and biotechnology companies 
to invest in the space, Pecora said, adding that 
this could lead to more efficient development of 
better therapeutics with better outcomes as well 
as better tools to aid in the proper diagnosis and 
understanding the genetic reasons a patient has a 
given disease with unique characteristics.

“We’ve talked a lot over the past decade about 
3 fields of science coming together: biologic 
sciences, material sciences, and computational 
science,” Pecora said. “When these fields ulti-
mately come together, we’re talking about 
changing the whole paradigm of how we approach 
and treat human disease. In fact, if you take 
it to its natural extension, you might be on 
the precipice of changing the human experi-
ence. [It’s] no different than over a century ago 
when we first discovered antibiotics. This is that 
big of a deal.” ■

For a full list of references,  
see the article at  . 

For more Medical Economics® news, visit 
bit.ly/3w7ZS6W

AI Improves 
Physician Readiness 

for Patients, Cuts 
Time Spent on Charts

by RICHARD PAYERCHIN

COMPUTERIZED ARTIFICIAL intelligence (AI) 
cut the time primary care physicians spent sift-
ing through patient charts and helped them feel 
better prepared for patient visits, according to 
findings from a study by the American Academy 
of Family Physicians’ (AAFP) Innovation Lab.1

AAFP worked with Navina, a data science 
company, to test the AI Assistant program in 
a 30-day trial with 10 physicians in 3 prac-
tices. After at least 991 patient encounters, 
clinicians reported a 61% decrease in visit 
preparation time, a 25% increase in diagnoses, 
and a 37% increase in risk-adjustment factor 
scores. Every participant said they would 
recommend AI Assistant to a colleague.

“Chart review is a significant burden for 
physicians today using just an EHR,” or elec-
tronic health record, Steven E. Waldren, MD, 
MS, vice president and chief medical informat-
ics officer of AAFP, said in a news release.2 “In 
our [laboratory], we saw the promise of leverag-
ing an AI assistant for clinical review and look 
forward to further understanding these tech-
nologies’ positive impacts in care delivery and 
transition to value-based care.”

Family physicians spend more than  
1.5 hours a day conducting chart reviews in 
support of patient care. Navina’s AI Assistant 
aims to scan patient charts and provide physi-
cians with “a problem-oriented summary of 
the chart,” eliminating the need for doctors 
to search and click through laboratory work, 
diagnostics, referrals, consultation notes, 
discharge summaries, and more. Preparation 
time for complex patients decreased from  
14.1 minutes to 5.5 minutes. Physicians 
reported being fully prepared for 54% of visits 
before using the program and for 81% after 
using the AI Assistant, according to the study.1

The results will undergo further evaluation 
in a phase 2 innovation lab. AAFP and Navina 
will study the adoption of an AI Assistant for 
Clinical Review leveraging participation of  
100 family physicians, the report said.1 ■

To read the full story on Medical 
Economics®, visit bit.ly/3w7ZS6W
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MRI-Guided SBRT Could Represent Safer, More 
Precise Radiotherapy Option for Prostate Cancer

by RYAN SCOTT

THROUGH SLIMMER MARGINS AND auto-
matic shutdown when a target shifts out of 
range, MRI-guided stereotactic body radiother-
apy (SBRT) could serve a potential alternative 
to the standard of care of computed tomogra-
phy (CT)–guided SBRT for patients with prostate 
cancer, according to Amar U. Kishan, MD.

Findings from the phase 3 MIRAGE trial 
(NCT04384770) published in JAMA Oncology 
showed that in a prespecified interim futil-
ity analysis of 100 patients who were randomly 
assigned to MRI-guided SBRT (n = 49) 
or CT-guided SBRT (n = 51), 
MRI-guided SBRT with 2-mm margins 
led to an absolute reduction of 19.0% for 
acute grade 2 or greater genitourinary 
(GU) AEs compared with CT-guided 
SBRT with 4-mm margins. Grade 2 or 
higher GU toxicities rates were 24.4% 
(95% CI, 15.4%-35.4%) for the MRI arm 
vs 43.4% (95% CI, 32.1%-55.3%; P = .01) 
for the CT arm.

No patients in the MRI arm experienced grade 
2 or greater gastrointestinal toxic effects (95% 
CI, 0.0%-4.6%) arm vs 10.5% (95% CI, 4.7%-19.7%; 
P = .003) of patients in the CT arm.

CT-guided SBRT “is a standard that’s thought 
to be highly effective. What we’re looking at is 
the potential for reduced toxicity while main-
taining the efficacy of the treatment,” Kishan, 
the study’s lead author, said in an interview 
with OncologyLive®.

“With prostate cancer, we know that cure 
rates are very high. One of the primary focuses 
of research interests globally is to try to reduce 
the adverse effects [(AEs) associated] with treat-
ment,” he added. “People are living for a long 
time after their diagnosis and treatment, which 
is great, but we want to make sure they’re living 
without toxicity. Steps like this—reducing the 
margins, more accurate treatment, and trying to 
drop toxicity—are steps in the right direction.”

Kishan discussed the safety results of 
MRI-guided SBRT compared with the current 
standard of care, highlighted the benefits of 
using an MRI to guide radiation for patients 
with prostate cancer, and explained other 
areas where MRI-guided SBRT could explored. 
Kishan is the vice-chair of clinical and 
translational research and chief of the genito-
urinary oncology service for the Department of 
Radiation Oncology at the David Geffen School 
of Medicine at UCLA, and the UCLA Jonsson 
Comprehensive Cancer Center.

Q What are the potential benefits for 
MRI-guided SBRT compared with 

CT-guided SBRT?
The MIRAGE trial was a single-center, random-
ized trial where we compared the standard of 
care, CT-guided SBRT for prostate cancer, vs 
MRI-guided SBRT for prostate cancer.

When you’re treating prostate cancer with any 
form of external radiation, you need to account 
for the fact that there are some uncertainties 
in radiation delivery. We designed radiation to 

precisely target the prostate, but we 
need to account for the fact that the 
prostate is a moving target. It some-
times isn’t easily imaged on CT or x-ray, 
and we need to bring in other imag-
ing modalities. Traditionally what we 
have done is put markers into the pros-
tate that show up on x-ray, because the 
prostate itself doesn’t show up as well 
on x-ray or CT.

We rely on those markers as an indi-
rect ability to track the prostate, both as it 
moves from day- to-day and between radiation 
treatments. SBRT is a high-dose per day treat-
ment, where we are able to condense a radiation 
course for prostate cancer from, [for example], 
39 to 45 treatments, all the way down 
to 5 treatments.

In that situation, we’re delivering 5 high- 
energy, high dose fractions of radiation. You 
need to make sure you’re accurately hitting the 
prostate. Instead of just targeting the prostate, 
we target the prostate with a margin around it. 
That way, if the prostate is moving or if there are 
any uncertainties, such as a 1-mm change in set 
up [of the prostate] on any given day, we make 
sure we’re hitting the target. That’s the goal. You 
also want that margin to be as tight as it can be 
while safely hitting the target so that you reduce 
[radiation] doses to the bladder and the rectum, 
which are nearby, and other structures such as 
blood vessels and nerves that may be involved 
with erectile function.

When we’re doing standard-of-care, CT-based 
SBRT, we put metallic markers into the prostate. 
Those metallic markers are easily seen on an 
x-ray, which we have readily built into standard 
radiation delivery devices. We target the pros-
tate with this 4-mm margin around it, and we 
deliver our treatment.

An MRI allows you to see the prostate better. 
When we get an MRI to help map out and stage 
the prostate cancer, [or when] we get an MRI 

to help plan surgery for prostate cancer, this 
gives better anatomical detail of the prostate 
itself. However, historically, we haven’t been 
able to combine a linear accelerator that deliv-
ers radiation with an MRI because of magnetic 
interference. That’s where the MRI-guided radia-
tion piece comes in; these are newer entities and 
devices that allow us to have an onboard MRI 
that’s operational during the radiation.

Instead of a patient getting treated with guid-
ance based off x-rays or a cone-beam CT, we are 
delivering the treatment inside the bore of an 
MRI, and the MRI is on during the treatment. 
With that, you’re able to set up the treatment a 
little bit better because the MRI gives you better 
resolution when you’re trying to align things 
at the time of the treatment. Most importantly, 
[this process] has what is called a cine MRI: it’s 
getting an MRI image 4 times per second and 
stitching that together to make a real-time moni-
toring of the prostate. If the prostate moves too 
much, the beam will automatically turn off. 
That allows us to be confident that we can hit 
the prostate and not need a 4-mm margin, but 
[rather] a 2-mm margin.

Q
How were these 2 SBRT methods 
compared in MIRAGE?

This trial looked at this newer device where 
we can do 2-mm planning margins, and then 
we have the standard-of-care—which is still 
advanced, [precise] technology—with a 4-mm 
margin. We’re reducing these margins by 50%. It 
sounds like not that much, but this is high-value 
real estate. As I explain to patients, you have the 
prostate right there, then the bladder and the 
rectum. These millimeters matter. The question 
is: could we reduce AEs?

Specifically, we designed the trial to look at 
urinary AEs as the primary outcome. We also 
looked at physician-reported bowel toxicity and 
patient-reported outcomes.

A patient would come to UCLA who wanted 
to get this 5-day course of radiation. We 
[randomly assigned] patients to receive the 
standard-of-care, CT-based approach with the 
markers or they would get treated on the new 
MRI-guided device.

Q Did the MRI deliver better safety  
and toxicity results?

What we saw was a significant reduction in 
acute grade 2 or greater—which is moderate or 
greater—urinary toxicity. That was the primary 

Amar U.  
Kishan, MD
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end point of the trial. It was reduced from 43.4% 
[with CT-guided SBRT] to 24.4% with the MRI 
guidance. Acute grade 2 or greater bowel toxicity 
was reduced from 10.5% [with CT-guided SBRT] 
to 0% with MRI guidance.

We also saw significantly less symptom 
burden as interpreted by patients. We gave 
patients questionnaires to fill out to give us 
an idea of how much urinary or bowel symp-
toms were bothering them. We gave people an 
International Prostate Symptom Score [IPSS] 
to look at the burden of urinary symptoms. 
That scale is 0 to 35 points, and 0 to 7 points 
is mild, followed then by moderate, and severe 
symptoms. We said if a patient gets a 15-point 
increase on the IPSS scale, that’s a significant 
burden of symptoms. That proportion of patients 
getting that type of significant symptom burden 
was reduced from 19.4% [with CT-guided radia-
tion] to 6.8% [with MRI-guided radiation].

Similarly, with bowel [symptoms], we gave 
patients the EPIC-26 Questionnaire, which asked 
some questions about bowel bother and symp-
toms. There are well-established thresholds 
for what is clinically detectable and a clini-
cally significant decrease in outcomes. When 
we looked at that, there was a 50% rate of clin-
ically significant bowel function bother with 
CT-guided SBRT and that dropped to 25% with 
MRI-guided SBRT.

The key takeaway was that these much tighter 
planning margins that were allowed and facili-
tated by the new device led to less physician- and 
patient-reported bowel and bladder AEs.

Q
Was the reduction in AEs a function  
of more precise targeting with  

MRI-guided SBRT or the ability for the 
MRI-guided radiation to turn off if the 
prostate shifted?
That is something that we are looking into; look-
ing back at all the motion traces and seeing in 
what patients there was excess motion or how 
frequently [the radiation] was turning off.

Clearly, [the ability for the radiation to turn 
off] is playing a role [in reducing off-target 
radiation]. When we look at just the planning 
differences and compared a CT-based plan to an 
MRI-base plan, there were some differences in 
bladder dose. [The differences in dose] weren’t 
extremely dramatic, but the difference we saw in 
toxicity was very robust. Likely, it’s not just the 
fact that it’s a tighter margin, but it may also [be 
related to] the fact that we’re able to turn off the 
beam, limiting off-target radiation.

Q Although MIRAGE did not look  
at survival, did you notice any 

differences there?
This is the first and, to my knowledge, only 
randomized trial that is looking at whether this 

machine improves outcomes. It’s too early to look 
at survival data from this study.

What we’re getting at is [evaluating whether] 
that 2-mm margin is too tight. We feel that is 
highly unlikely to be the case, because of the 
target. We are tracking the prostate itself as it 
is moving back and forth, and if the prostate 
was moving out of the field, the beam would 
turn off, and it would only turn back on either 
manually or if [the prostate] immediately came 
back into field.

We do know that the prostate is being accu-
rately targeted. It was essentially almost 
impossible that there was a miss [of the target] 
in the MRI group. In the control group, because 
we don’t have that real-time feedback there, it is 
more possible that something could have been 
outside the field when the radiation was deliv-
ered. However, that is a standard-of-care option 
that in other studies has been looked at aggres-
sively and with longer-term follow up, so I don’t 
think there is likely to be a significant outcome 
difference in terms of survival and cure rates 
between the 2 groups.

Q This is the first study looking at 
MRI-guided radiation treatment  

in prostate cancer. Has this been explored 
in other tumors?
It has been explored in other tumors. The bang 
for your buck arguably might be higher in some 
other tumors where the standard of care is not 
as good. In prostate cancer, the standard of care 
with CT-based treatment is already very good. It 
is clearly a good option for a lot of patients, and 
we’re trying to improve the bar.

However, there are cancers like pancreatic 
cancer, where it is extremely difficult to get a 
high dose of radiation in there because the crit-
ical structures nearby move or change shape, 
and [there is a risk for more serious toxicities]. 
Instead of [an AE] of needing to go to the bath-
room more frequently [that can occur with 
radiation for prostate cancer], a fatal bleed of an 
ulcer in the duodenum [can occur with radiation 
for pancreatic cancer]. In those contexts, having 
this tight radiation delivery may be more favor-
able, where we’re talking about maybe avoiding 
serious toxicities and being able to deliver radi-
ation to some place that we may have never even 
tried to treat [with radiation].

The other area where [MRI-guided radiation] 
is being explored very aggressively is in the 
setting of gastrointestinal malignancies, partic-
ularly pancreatic cancer, or for liver metastases. 
[Like the prostate] the liver also highly mobile.

In the setting of GU cancers, [in] kidney 
cancer, there is an upswing in possibly treating 
patients who can’t get surgery with high-dose 
radiation. The kidneys are mobile targets, and 
you want to try to maximize the dose you can get 

in. The MRI-guided technology poses an advan-
tage there, as well.

Q Would brain cancer represent another 
potential target for MRI-guided SBRT?

In the context of brain cancer, such as glio-
blastoma multiforme, it is being studied [to 
understand if] having an MRI on board can help 
tailor the treatment fields.

[MRI-guided SBRT] is a little different [in the 
brain] because the target isn’t moving and the 
anatomy itself isn’t changing. However, you 
may be able to visualize tumor response in that 
context, and that could be valuable. Do you need 
to deliver a higher dose of radiation because 
[the patient] is not responding, or can you tailor 
things differently? That would also be an interest-
ing application, but it’s a slightly different twist, 
because we’re not looking at the motion and the 
targeting as much; rather, it would be some type 
of a functional readout during radiation.

Q
Are there patients who would not be 
eligible for MRI-guided SBRT?

There are some contraindications to MRI-guided 
radiotherapy, which are tied to the ability to 
get an MRI. If somebody has a pacemaker that 
cannot be turned off, they can’t get MRI-guided 
treatment because we wouldn’t be able to use 
the MRI part of it. For someone has shrapnel in 
their body, and they can’t get an MRI for that 
reason, the same thing applies. That’s very rare, 
I treat a lot of patients with prostate cancer, and 
there have maybe been 1 or 2 of the multiple 
hundreds I have treated that cannot get an MRI 
for those reasons.

Maybe a more common [contraindication] 
would be claustrophobia. An MRI can be uncom-
fortable, and sometimes patients can power 
through the test of getting 1 MRI for a diag-
nosis. However, the idea of going in multiple 
times for treatments when there’s an option of 
doing it without it can be hard to swallow. I’d 
say that’s slightly more common to be a reason 
that someone might decline this treatment. At 
the same time, we try our best to help patients 
get through it. There are medications we can 
prescribe in a clinic setting to try to get patients 
through it. There are some contraindications, but 
they are limited. ■
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Mutation Status Drives PARP Inhibitor 
Investigation and Treatment in mCRPC

by ASHLING WAHNER

PARP INHIBITORS, SUCH AS olaparib 
(Lynparza) and talazoparib (Talzenna), as mono-
therapies or in combination with androgen 
receptor (AR) pathway inhibitors may broaden 
treatment options for patients with metastatic 
castration-resistant prostate cancer (mCRPC) with 
gene alterations within the homologous recom-
bination–deficient pathway, according to Atish D. 
Choudhury, MD, PhD.

“There are controversies around the 
use of PARP inhibitors in mCRPC,” 
Choudhury said in an interview with 
OncologyLive®. “This class of agents is 
approved for the treatment of patients 
with metastatic prostate cancer with 
homologous recombination repair [HRR] 
defects [and can be used] as monothera-
pies in these patient populations.”

PARP inhibitors have produced favor-
able outcomes compared with hormone 
therapies in trials such as the phase 3 
PROfound study (NCT02987543), in which patients 
with mCRPC with BRCA1, BRCA2, or ATM alter-
ation who received olaparib exhibited a median 
imaging-based progression-free survival of 7.4 
months vs 3.6 months in those who received 
physician’s choice of enzalutamide (Xtandi) or 
abiraterone acetate (Zytiga).1 Additionally, prelim-
inary results from the phase 3 MAGNITUDE trial 
(NCT03748641), which investigated niraparib 
(Zejula) plus abiraterone acetate and prednisone in 
patients with mCRPC, showed that the combination 
reduced the risk of progression or death by 47% in 
patients with BRCA1 or BRCA2 mutations and 27% 
in those with all other HRR gene alterations.2

In the interview, Choudhury discussed the 
significance of these trials within the mCRPC 
treatment landscape, highlighted investigative 
PARP inhibitor combinations, and emphasized 
the need for further research in this area to deter-
mine which patients are most likely to benefit from 
certain therapies based on their molecular profiles.

Choudhury is the chair of the Gelb Center for 
Translational Research and a senior physician at 
Dana-Farber Cancer Institute, as well as an assis-
tant professor of medicine at Harvard Medical 
School, both in Boston, Massachusetts.

Q What are the current aims of research  
with PARP inhibitors in mCRPC?

[One common question is]: Who are the patients 
who are most likely to benefit [from these ther-
apies]? Recent evidence [has also emerged 
regarding] the use of these agents in combination 

with potent AR pathway inhibitors. [We are also 
asking]: Who are the patient populations [most 
likely] to benefit from those combinations?

In the PROfound trial, patients with mCRPC 
with DNA damage repair defects were random-
ized to receive olaparib monotherapy vs 
physician’s choice of another hormonal drug. The 
[phase 2] TRITON2 trial [(NCT02952534) investi-
gated] rucaparib [Rubraca] in mCRPC.

More recently, data have been 
presented with these PARP inhibi-
tors in combination with AR pathway 
inhibitors. The [phase 3] PROpel study 
[(NCT03732820) combined] olaparib with 
abiraterone acetate, and the MAGNITUDE 
trial [investigated] niraparib plus 
abiraterone acetate. Additionally, a press 
release [was published in October 2022 
with topline results from the phase 3] 
TALAPRO-2 study [NCT03395197] with 
talazoparib plus enzalutamide.

There’s much controversy regarding how we 
should treat these patients, but [the data from 
these trials can help us] draw conclusions about 
who is likely to benefit [from which therapies].

Q
What toxicities and quality-of-life 
complications should clinicians be 

aware of when considering PARP inhibitor 
combinations in their patients?
The key question is: [Can genomic profiling 
detect] biomarkers other than the basic HRR defi-
ciency defects that would predict the likelihood 
of benefit? Additionally, who are the patients in 
whom [PARP inhibitors] might cause harm? 
The combination of PARP inhibitors and AR path-
way inhibitors incurs a huge pill burden. It’s 
often 4 pills a day of each class of drug. There are 
additional toxicities when you use these in combi-
nation, and there are additional costs as well.

We don’t want to subject patients to a therapeu-
tic strategy that they’re unlikely to benefit from. 
We also need to think about their overall disease 
status, disease burden, and comorbidities. Cost is 
also a definite consideration here. When we make 
recommendations for individual patients, we need 
to keep all this in mind.

Q
What novel PARP inhibitor strategies 
are under investigation in mCRPC?

The major advances in this field will be to see 
if there are other strategies or combinations 
where we can incorporate PARP inhibitors. 
New-generation PARP inhibitors are currently 

under study that specifically inhibit PARP1, 
which can lead to less myelosuppression and 
might be more easily combined with other agents 
like chemotherapies or other myelosuppressive 
drugs, including drugs that target other DNA 
repair pathways [such as] ATR. Understanding 
the populations that are likely to benefit, [deter-
mining] biomarkers that might predict that 
benefit, [and developing] newer drugs and combi-
nations is all exciting.

Q
What biomarkers may predict  
PARP inhibitor benefit in patients  

with mCRPC?
The greatest benefit from PARP inhibitors is in 
patients with BRCA2 gene alterations. The degree 
of benefit across all other HRR gene alterations is 
varied, and some gene alterations don’t seem to 
benefit at all. [However, there may be] other strat-
egies to target the DNA damage repair pathway, 
even in patients without BRCA2 gene alterations. 
Combinations or newer agents targeting other 
members of that pathway are probably where that 
research will go. However, it’s still too early to 
understand how we can better treat the patients 
without HRR gene alterations.

The greatest benefit of using PARP inhibitors 
as monotherapy is in patients with BRCA2 gene 
alterations, and likely [those with] BRCA1 alter-
ations as well. [The benefit in patients with] a 
mutation in ATM, CHEK2, or CDK12 is likely to be 
quite modest, based on the information we have 
so far. [Patients with mutations in] other genes 
that are more canonically involved in HRR, [such 
as] PALB2, RAD51, and FANCA, might benefit, but 
we need much more data around that. 

Olaparib in combination with abiraterone 
acetate is not yet approved by the FDA, though it 
is approved in the European Union. If it becomes 
approved in the US, the context in which it would 
probably be most helpful is in patients who have 
not been previously treated with potent hormonal 
agents. [This combination may be most beneficial 
in the] first line [in patients with] mCRPC who 
have a known BRCA2 mutation or other known 
HRR deficiency mutation. [If those patients] have 
relatively high-burden disease and you want to 
cytoreduce them quickly, you could certainly use 
that combination. However, anything outside of 
that clinical context is difficult to justify based on 
existing data. ■

For a full list of references,  
see the article at  . 
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Immunotherapy Propels Urothelial Carcinoma 
Treatment Advances

by ASHLING WAHNER

ANTIBODY-DRUG CONJUGATE (ADC)–
based combinations and chemoimmunotherapy 
sequencing strategies represent potentially prac-
tice-changing treatment options for patients with 
metastatic urothelial carcinoma, according to 
Stephanie A. Berg, DO.

“Immunotherapy is playing a role in metastatic 
urothelial cancer. There have been some recent 
updates in the news regarding companies with-
drawing indications as well as some trial updates 
at our big, international meetings in the past 
year about how we can combine immu-
notherapy with chemotherapy or [use 
it] by itself,” said Berg, who is a medi-
cal oncologist at Dana-Farber Cancer 
Institute and an instructor in medi-
cine at Harvard Medical School, both in 
Boston, Massachusetts. In an interview 
with OncologyLive®, Berg highlighted 
ongoing urothelial cancer clinical trials, 
the role of single-agent immunotherapy 
and combinations in this disease, and 
the importance of future research that prioritizes 
and guides individualized patient care.

Results from the phase 3 IMvigor130 trial 
(NCT02807636), which evaluated atezoli-
zumab (Tecentriq) alone or with platinum-based 
chemotherapy vs placebo plus platinum-based 
chemotherapy, failed to meet the coprimary end 
points of progression-free survival and overall 
survival (OS) as first-line therapy in metastatic 
urothelial cancer.1 Berg discussed the implica-
tions of these findings on the urothelial cancer 
treatment paradigm and how updated results 
may further influence the use of immunother-
apy combinations in this population. She also 
explained the rationale for the phase 3 NILE 
trial (NCT03682068), an extension of the phase 
3 DANUBE trial (NCT02516241). In DANUBE, 
patients with locally advanced or metastatic 
urothelial carcinoma who received durvalumab 
(Imfinzi) plus tremelimumab (Imjudo) as frontline 
therapy had a median OS of 15.1 months vs 12.1 
months in those who received chemotherapy.2

Q How does immunotherapy fit into the 
current treatment paradigm for 

patients with metastatic urothelial cancer?
The big study we’re looking forward to having 
OS results from is IMvigor130, led by Matthew 
D. Galsky, MD, [at The Tisch Cancer Institute 
at Mount Sinai in New York, New York]. [This 
trial has been] going on [since 2016] and led 
to Genentech’s removal of the indication of 

atezolizumab in metastatic urothelial cancer. 
We’ve been looking at this study for a long time, 
[because it investigated] combination therapies 
and atezolizumab by itself. The final results from 
the trial will be interesting to see.

[The phase 3] KEYNOTE-361 trial 
[NCT02853305] investigated pembrolizumab 
[Keytruda] in combination with chemother-
apy. We have data for that. We’re not quite sure 
how to use [pembrolizumab], either by itself or 
in combinations. There weren’t positive data 

from the combination with chemother-
apy, but we know pembrolizumab still 
has a role to play by itself. We’re still 
trying to decide [what that is] and will 
update our guidelines accordingly if any 
new data come out.

Q
What ongoing studies in  
this area could potentially 

change practice?
Many key trials are enrolling right 

now from different companies and our coop-
erative groups. [The phase 3] EV-302 trial 
[NCT04223856] is looking at pembrolizumab 
plus enfortumab vedotin-ejfv [Padcev]. These 
drugs have been studied together [previously] 
and had good efficacy.

Combinations with chemotherapy [are 
being investigated] as well. The NILE trial, an 
extension of a previous trial by AstraZeneca, 
DANUBE, is looking at different immunother-
apies, durvalumab and tremelimumab, with or 
without chemotherapy. That will be interest-
ing to see, although it will not be completed 
for a few years.

[The phase 3] CheckMate901 trial 
[NCT03036098] from Bristol-Myers Squibb 
is investigating ipilimumab [Yervoy] and 
nivolumab [Opdivo] vs nivolumab and chemo-
therapy vs chemotherapy [alone]. Lastly, the 
[phase 3] MAIN-CAV trial [NCT05092958], 
ongoing through the Alliance [for Clinical 
Trials in Oncology], is adding cabozantinib 
[Cabometyx] to immunotherapy in patients 
with metastatic bladder cancer [who have] 
received chemotherapy.

There are different aspects of first-line treat-
ment, maintenance therapy, and how we can 
combine them [based on] what is best for our 
patients and what they can tolerate. Sometimes 
more is better, but it’s also a safety issue. 
[Results from] many of these studies will give us 
those answers over the next few years.

Q What are the unanswered questions 
for the treatment of patients with 

metastatic urothelial carcinoma?
[We need to] identify the proper patients to 
receive which therapies because safety is import-
ant. These drugs can have many long-lasting 
adverse effects [AEs]. Identifying who’s going to 
benefit from what combination for how long will 
be important. [For instance, with] dosing, how 
many cycles do they need? Do they need a lower 
dose? Could [that achieve] the same efficacy?

Once we establish the best regimens from 
these trials, [we may be able] to deescalate [treat-
ments] for patients with incurable disease for 
better quality of life. That will be interesting to 
see in the future.

Q What guideline changes do you 
expect to see?

Many new treatment options are coming through 
[that were] presented at the 2023 American Society 
of Clinical Oncology Genitourinary Cancers 
Symposium. The National Comprehensive Cancer 
Network [may] change the current version [of its 
Clinical Practice Guidelines in Oncology], which is 
almost a year old. Atezolizumab [will be removed], 
and then, as the role of enfortumab vedotin in 
combinations [is defined, that may be included], 
but we’re waiting for an FDA approval [for that 
regimen]. The guidelines [may] change. Keep an 
eye out and look for emails and announcements 
to see when we have all these practice-changing 
[regimens] to treat our patients with.

Q What ongoing urothelial carcinoma 
research are you involved in? 

At Dana-Farber Cancer Institute, we have an 
interesting trial investigating the combina-
tion of 2 approved ADCs, the [phase 1] DAD trial 
[(NCT04724018), which stands for] dual ADCs. 
It’s investigating the combination of enfor-
tumab vedotin and sacituzumab govitecan-hziy 
[Trodelvy]. These are both approved in urothe-
lial cancer. We’ve had great response rates and 
safety, with minimal toxicity profiles [consistent 
with the AEs] we know these drugs can cause. 
We’re not seeing anything new. We have a few 
slots left to enroll, and then hopefully we’ll have 
more data to present [regarding] another potential 
treatment combination, specifically in this tough 
patient population. ■

For a full list of references,  
see the article at  . 

Stephanie A.  
Berg, DO
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Frontline Zolbetuximab/mFOLFOX6 Prolongs Survival  
in CLDN18.2+ Advanced Gastric/GEJ Adenocarcinoma 
by GINA MAURO 

THE FIRST-LINE COMBINATION OF 
zolbetuximab plus mFOLFOX6 significantly 
improved progression-free and overall survival 
(OS) vs placebo/mFOLFOX6 in patients with 
CLDN18.2-positive, HER2-negative locally 
advanced unresectable or metastatic gastric/
gastroesophageal junction (GEJ) adenocarci-
noma, according to primary data from the phase 
3 SPOTLIGHT trial (NCT03504397).1

Results presented during the 2023 
American Society of Clinical Oncology 
Gastrointestinal Cancers Symposium 
showed that the median progres-
sion-free survival (PFS) by independent 
review committee was 10.61 months 
(95% CI, 8.90-12.48) with zolbetuximab/
mFOLFOX6 vs 8.67 months (95% CI, 
8.21-10.28) with placebo/mFOLFOX6, 
leading to a 25% reduction in the risk of 
disease progression or death (HR, 0.751; 95% CI, 
0.589-0.942; P = .0066).1

“Zolbetuximab plus mFOLFOX6 is a new 
potential standard-of-care treatment for a 
biomarker-based subgroup of patients with 
CLDN18.2-positive/HER2-negative locally 
advanced, unresectable or metastatic gastric/GEJ 
adenocarcinoma,” said Kohei Shitara, MD, the 
lead study author of the trial and a medical oncol-
ogist at National Cancer Center Hospital East in 
Japan, in a presentation during the meeting.

The modified FOLFOX6 (mFOLFOX6) 
comprised the chemotherapy agents leucovorin 

calcium, fluorouracil, and oxaliplatin. Standard 
treatment for patients with HER2-negative, 
metastatic gastric/GEJ adenocarcinoma is 
chemotherapy with mFOLFOX6, but there is still 
an unmet need for targeted therapies for this 
population.2 The median OS is approximately  
1 year with this regimen. 

CLDN18.2 is a tight junction protein that is 
expressed in normal gastric mucosa cells and 

is retained in advanced gastric/GEJ 
tumor cells. As CLDN18.2 may become 
exposed on the surface of gastric/
GEJ cells, Shitara noted adding that it 
makes a promising target.1 

Zolbetuximab, which is a first-in-
class CLDN18.2-targeting chimeric 
IgG1 monoclonal antibody that induces 
antibody-dependent cellular cytotoxic-
ity/complement dependent cytotoxicity, 

resulted in a prolongation of survival in patients 
with higher expression of CLDN18.2 in the phase 
2b FAST trial (NCT01630083).3 Here, the median 
PFS was 9.0 months with zolbetuximab and 
epirubicin, oxaliplatin, and capecitabine (EOX) 
vs 5.7 months with EOX alone; the median OS 
was 16.5 months and 8.9 months, respectively. 

The international, double-blind, placebo- 
controlled SPOTLIGHT trial enrolled patients 
with previously untreated locally advanced 
unresectable or metastatic gastric/GEJ adenocar-
cinoma and CLDN18.2 positivity. To be eligible 
for enrollment, patients must have had moderate 

to strong CLDN18 staining in at least 75% of 
tumor cells and have HER2-negative disease, and 
an ECOG performance status of 0 or 1.1

Study participants were randomly assigned 
1:1 to receive the combination of zolbetuximab 
and mFOLFOX6 (n = 283) or placebo and 
mFOLFOX6 (n = 282). 

Zolbetuximab was given intravenously (IV) 
at 800 mg/m2 on day 1 of cycle 1 followed by 
600 mg/m2 on day 22 of cycle 1 and days 1 and 
22 of subsequent cycles every 3 weeks and 
mFOLFOX6 was given IV every 2 weeks in cycles 
1 to 4 of 42-day cycles. For cycles 5 and beyond, 
zolbetuximab was given at the same dosing 
schedule in combination with 5-fluorouracil 
(5-FU) and folinic acid IV every 2 weeks. Those 
in the placebo arm were given placebo at the 
every-3-week schedule and chemotherapy was 
administered at the same dosing schedule.1

The primary end point was PFS. Key second-
ary endpoints were OS, time to confirmed 
deterioration in global health status/quality 
of life, physical functioning, and OG25-Pain. 
Additional outcome measures included objective 
response rate (ORR), duration of response (DOR), 
safety, and patient-reported outcomes (PROs). 

As part of the study design, OS was tested 
only if the PFS benefit with zolbetuximab was 
found to be significant. Shitara noted that the 
interim OS analysis was planned at the primary 
PFS analysis, with a cutoff date of September 
9, 2022, for both analyses. In the interim OS 

Kohei Shitara, MD
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analysis, the 1-sided P value threshold for signif-
icance was .0135.1

Regarding baseline characteristics, the 
median age was 61.0 years (range, 20-86), 62.2% 
of patients were male, and 31.4% of patients 
were from Asia. Most patients had 0 to 2 organs 
with metastases (77.6%), and 29.4% of patients 
had prior gastrectomy. The primary disease 
site was stomach in 76.0% of patients and 
was GEJ in 24.1%.

The Lauren classification of disease was 
diffuse (35.6%), intestinal (24.3%), or mixed/
others (39.8%). More than half of patients had 
an ECOG performance status of 1 (56.7%). A 
total 13.2% of patients had tumors with a PD-L1 
combined positive score of at least 5, which was 
part of an ad hoc analysis. 

Forty-eight percent of patients in the zolbetux-
imab arm received subsequent anticancer 
therapies vs 53% in the placebo arm.  

Additional data showed that the 12- and 
24-month PFS rates were 49% and 24%, respec-
tively, in the zolbetuximab arm and 35% and 
15%, respectively, in the placebo arm. The PFS 
benefit with zolbetuximab/mFOLFOX6 was 
observed across most prespecified subgroups 
except for those whose primary site of disease 
was GEJ (HR, 1.015; 95% CI, 0.649-1.586) and 
with mixed/other classification (HR, 0.929; 95% 
CI, 0.601-1.434).1

The median OS was 18.23 months (95% CI, 
16.43-22.90) with zolbetuximab/mFOLFOX6 
and 15.54 months (95% CI, 13.47-16.53) with 
placebo/mFOLFOX6 (HR, 0.750; 95% CI, 0.601-
0.936; P = .0053). 

At 12, 24, and 36 months, the OS rates in the 
zolbetuximab and placebo arms, respectively, 
were 68% vs 60%, 39% vs 28%, and 21% vs 9%, 
respectively. OS benefit was seen in most patient 
subgroups except for those with GEJ as the 
primary site of disease (HR, 1.072; 95% CI, 0.690-
1.666) and others with mixed/other classification 
(HR, 0.992; 95% CI, 0.638-1.543). 

The ORR with zolbetuximab was 60.7% 
(95% CI, 53.72%-67.30%) and 62.1% (95% CI, 

55.17%-68.66%). The best overall response was a 
complete response in 5.7% and 3.3% of zolbetux-
imab- and placebo-treated patients, respectively; 
a partial response in 55.0% and 58.8% of 
patients, stable disease in 21.3% and 24.6% of 
patients, and progressive disease in 6.6% of 
patients on both arms. The median DOR was 8.51 
months (95% CI, 6.80-10.25) on the zolbetuximab 
arm and 8.11 months (95% CI, 6.47-11.37) on 
the placebo arm.1 

Shitara noted that the formal PROs analysis is 
pending but an initial descriptive analysis did 
not indicate differences between treatment arms. 

Regarding safety, the incidence of treat-
ment-emergent adverse effects (TEAEs) was 
similar between arms at 99.6% in both treatment 
groups. Grade 3 or higher TEAEs were reported 

in 86.7% and 77.7% of those on the zolbetuximab 
and placebo arms, respectively; serious TEAEs 
occurred in 44.8% and 43.5%. Treatment-related 
adverse effects that led to treatment discon-
tinuation of zolbetuximab or placebo occurred 
in 13.6% and 2.2% of patients, respectively. 
Moreover, 1.8% and 1.4% of TRAEs, respec-
tively, led to death. 

The most common TEAEs associated with 
zolbetuximab/mFOLFOX6 were nausea 
(all-grade, 81.0%; grade ≥ 3, 16.1%), vomit-
ing (all-grade, 64.5%; grade ≥ 3, 16.1%), and 
decreased appetite (all-grade, 47.0%; grade ≥ 3, 
5.7%). Shitara added that the first occurrence of 
nausea and vomiting took place in the first or 
second treatment cycle. ■
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FIGURE.  Top Takeaways From SPOTLIGHT

Zolbetuximab plus mFOLFOX6 is a new potential standard of care for patients with CLDN18.1-positive,  
HER2-negative unresectable or metastatic gastric or GEJ adenocarcinoma.

PFS was significantly longer in patients treated with 
zolbetuximab plus mFOLFOX6 vs placebo plus mFOLFOX6.

OS was significantly improved with zolbetuximab vs placebo.

Safety profile was 
consistent with 
prior studies of 

zolbetuximab and 
mFOLFOX6.

Nausea and vomiting 
were the most frequent 
TEAEs. Most occurred 

in the first cycle of 
zolbetuximab.

24% vs 15%

(HR, 0.751; 95% CI, 0.589-0.942; P = .0068)

(HR, 0.750; 95% CI, 0.601-0.936; P = .0053)
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GEJ, gastroesophageal junction; mFOLFOX6, modified regimen of leucovorin calcium, fluorouracil, and oxaliplatin; OS, overall survival; PFS, progression-free 
survival; TEAEs, treatment-emergent adverse effects.

Shitara on SPOTLIGHT

Kohei Shitara, MD, discusses the evaluation of the 
combination of zolbetuximab plus mFOLFOX6 in 
patients with CLDN18.2–positive, HER2-negative, 
locally advanced unresectable or metastatic gastric 
or gastroesophageal junction adenocarcinoma. 
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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

1

1

2

295% CI (34.9, 54.8)

44.7%
ORR1

95% CI (30.6, 54.6)

42.3%
ORR1

1

1

2

295% CI (34.9, 54.8)

44.7%
ORR1

95% CI (30.6, 54.6)

42.3%
ORR1

Primary efficacy analysis (n=71) Updated efficacy analysis (n=103)

©2022 GSK or licensor. 
DSTJRNA220001 September 2022
Produced in USA.

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

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.

References: 
1. JEMPERLI. Prescribing Information. GlaxoSmithKline; 2022.  
2. Data on file, GlaxoSmithKline.

S:20.75"
S:13"

T:21.5"
T:13.75"

B:21.75"
B:14"

F:10.75"

FS:10"

F:10.75"

FS:10"



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.

S:10"
S:13"

T:10.75"
T:13.75"

B:11"
B:14"



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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Adding Bevacizumab to Trifluridine/Tipiracil Boosts Survival, 
Disease Control Rate in mCRC 
by TONY BERBERABE, MPH

THE ADDITION OF BEVACIZUMAB 
(Avastin) to trifluridine (FTD)/tipiracil (TPI; 
Lonsurf) resulted in favorable survival and 
disease control rates (DCRs) in patients with 
metastatic colorectal cancer (mCRC) compared 
with patients who received trifluridine/tipira-
cil alone, according to results from the phase 3 
SUNLIGHT study (NCT0437187). The survival 
benefit was also observed in all clinically 
relevant subgroups.

“The SUNLIGHT study is the first phase 3 
study in the setting of refractory metastatic 
colorectal cancer to demonstrate an improve-
ment in overall survival vs an active control,” 
Josep Tabernero, MD, PhD, head, Department 
of Medical Oncology, Vall d’Hebron University 
Hospital, and director, Vall d’Hebron Institute of 
Oncology in Barcelona, Spain, said during the 
presentation of study data at the 2023 American 
Society of Clinical Oncology Gastrointestinal 
Cancers Symposium.1

The study evaluated 492 patients with histo-
logically confirmed mCRC who had been 
previously treated with fluoropyrimidine, irino-
tecan, oxaliplatin, an anti-VEGF monoclonal 
antibody (not necessarily bevacizumab), and/
or an anti-EGFR monoclonal antibody in those 
patients whose tumor harbored a RAS mutation. 
Patients were stratified by geographic region 
(North America, the European Union, or the rest 
of the world), time since diagnosis of first metas-
tasis (< 18 or ≥ 18 months), and RAS status 
(wild-type or mutant). Participants 
were randomly assigned 1:1 to receive 
either 35 mg/m2 of FTD/TPI twice daily 
on days 1 through 5 and 8 through 12 
of a 28-day cycle, and 5 mg/kg of beva-
cizumab on days 1 and 15 (n = 246) vs 
FTD/TPI alone (n = 246). 

The primary end point was overall 
survival (OS) and secondary end points 
included progression-free survival 
(PFS), DCR, and safety.

Median age in the treatment arm was 62 years 
(range, 20-84) and 64 years (range, 24-90) in 
the control arm. “Seventy percent of patients 
in the treatment arm had RAS mutant status 
compared with 69% in the control arm, demon-
strating an unmet need,” Tabernero said. Across 
both arms, prior treatment with bevacizumab 
was equal (72%).

Median OS was 10.8 months in the treatment 
arm and 7.5 months in the control arm (HR, 
0.61; 95% CI, 0.49-0.77; P < .001). At 6 months, 
the OS rate was 77% vs 61%, respectively, 

and at 12 months, the OS rate was 43% vs 
30%, respectively.

When determining OS benefit by prespeci-
fied subgroup, the investigators noted that their 

analysis revealed that all subgroups 
benefited from the addition of beva-
cizumab and, in particular, patients 
who had not been previously treated 
with bevacizumab demonstrated 
greater benefit with the addition of the 
agent to FTD/TPI.

Median PFS was 5.6 months in the 
treatment arm and 2.4 months in the 
control arm (HR, 0.44; 95% CI, 0.36-
0.54; P < .001). The 6-month PFS rate 

was 43% vs 16%, respectively, and the 12-month 
PFS rate was 16% vs 1%, respectively. Tabernero 
said a PFS analysis by prespecified subgroup 
showed similar findings as the OS subgroup 
analysis, with all subgroups showing benefit.

“Both overall response rate and disease 
control rate were superior for the experimen-
tal arm in patients who were evaluable for tumor 
response,” Tabernero said. “The absolute gain 
for overall response rate was 5.4% [P = .004] and 
the absolute gain for disease control rate was 
29.6% [P < .001].”

Turning to quality-of-life characteristics, the 
median time to deterioration in global health 
status in the treatment arm was 8.5 months vs 
4.7 months in the control arm (HR, 0.50; 95% CI, 
0.38-0.65; P < .001). Similarly, the time to wors-
ening to an ECOG performance status of 2 or 
greater was superior for patients receiving FTD/
TPI with bevacizumab (9.3 months) vs FTD/TPI 
alone (6.3 months; HR, 0.54; 95% CI, 0.43-
0.67; P < .001).

“In looking at parameters related to qual-
ity of life, both worsening of the baseline global 
health status and ECOG performance status 
from zero or 1 to 2 or more was significantly 
delayed in patients who received FTD/TPI plus 
bevacizumab compared with FTD/TPI alone,” 
Tabernero said.

Regarding safety, overall adverse events 
(AEs) were equally reported for both arms. 
Investigators reported zero treatment-related 
deaths, rates of severe AEs were 72% in the treat-
ment arm and 70% in the control arm, and 13% of 
patients in both arms experienced AEs leading 
to withdrawal from the study.

Sixteen percent of patients in the treatment 
arm experienced dose reductions vs 12% in the 
control arm. The percentage of dose delays 

TABLE.  Outcomes in the SUNLIGHT Tr ia l

Efficacy

Outcome Bevacizumab plus FTD/TPI (n = 246) FTD/TPI (n = 246)

Median OS, months
10.8 7.5

HR, 0.61; 95% CI, 0.49-0.77; P < .001

6-month OS rate 77% 61%

12-month OS rate 43% 30%

Median PFS, months
5.6 2.4

HR, 0.44; 95% CI, 0.36-0.54; P < .001

6-month PFS rate 43% 16%

12-month PFS rate 16% 1%

ORR 6.3% 0.9%

DCR 76.6% 47.0%

Safety

Bevacizumab plus FTD/TPI (n = 246) FTD/TPI (n = 246)

FTP/TPI-related AEs 90% 81%

Bevacizumab-related AEs 48% NA

Severe grade ≥ 3 AEs 72% 70%

Dose reductions 16% 12%

Dose delays 70% 53%

AEs, adverse effects; DCR, disease control rate; FTD, trifluridine; ORR, overall response rate; PFS, progression-free survival; OS, overall survival; TPI, tipiracil.

Josep Tabernero, 
MD, PhD
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Irinotecan Liposomal/NALIRIFOX Sets New Standard  
for Metastatic Pancreatic Ductal Adenocarcinoma
by CHRIS RYAN 

FIRST-LINE TREATMENT WITH THE 
combination of irinotecan liposomal (Onivyde) plus 
5-fluorouracil (5-FU), leucovorin, and oxaliplatin 
(NALIRIFOX) produced a clinically meaningful 
and statistically significant improvement in overall 
survival (OS) and progression-free survival (PFS) 
vs nab-paclitaxel (Abraxane) plus gemcitabine in 
patients with metastatic pancreatic ductal adeno-
carcinoma (PDAC), according to results from the 
phase 3 NAPOLI 3 trial (NCT04083235).1

Findings presented at the 2023 American 
Society of Clinical Oncology Gastrointestinal 
Cancers Symposium showed that at a median 
follow-up of 16.1 months (95% CI, 15.3-16.8), 
patients in the intention-to-treat (ITT) population 
who were administered irinotecan liposomal/
NALIRIFOX (n = 383) experienced a median OS 
of 11.1 months (95% CI, 10.0-12.1) compared with 
9.2 months (95% CI, 8.3-10.6) for those given 
nab-paclitaxel/gemcitabine (n = 387; 
HR, 0.83; 95% CI, 0.70-0.99; P = .04).1

“These results support the 
NALIRIFOX regimen as a new regimen 
for the first-line treatment of patients 
with metastatic PDAC. [The regimen 
represents] something we can hopefully 
build off of in the future,” lead study 
author Zev A. Wainberg, MD, a profes-
sor of medicine at UCLA and codirector 
of the UCLA Gastrointestinal Oncology 
Program, said in a presentation of the data.

Additional data showed that the patients in the 
irinotecan liposomal/NALIRIFOX arm achieved 
a median PFS of 7.4 months (95% CI, 6.0-7.7) 
compared with 5.6 months (95% CI, 5.3-5.8) for 
the nab-paclitaxel/gemcitabine arm (HR, 0.69; 
95% CI, 0.58-0.83; P < .0001).1

Irinotecan liposomal/NALIRIFOX elicited an 
overall response rate (ORR) of 41.8% (95% CI, 
36.8%-46.9%) vs 36.2% (95% CI, 31.4%-41.2%) 
for nab-paclitaxel/gemcitabine. The complete 
response rate was 0.3% in both arms. In the irino-
tecan liposomal/NALIRIFOX arm, the rates of 
partial response, stable disease, and progressive 

disease were 41.5%, 25.8%, and 9.9%, respectively. 
In the nab-paclitaxel/gemcitabine arm, those 
rates were 35.9%, 26.1%, and 14.5%, respectively. 
Additionally, 22.5% and 23.3% of patients in the 
irinotecan liposomal/NALIRIFOX and nab-pacl-
itaxel/gemcitabine arms, respectively, were not 
evaluable for response.1

Based on the findings of NAPOLI 3, Ipsen plans 
to file a supplemental new drug application seek-
ing the approval of irinotecan liposomal plus 
NALIRIFOX in this patient population in the 
United States.2 In October 2015, the FDA approved 
irinotecan liposomal plus 5-FU/leucovorin for the 
treatment of patients with metastatic PDAC after 
progression with gemcitabine-based treatment.3

The randomized, open-label NAPOLI 3 study 
evaluated the efficacy and safety of irinotecan 
liposomal plus NALIRIFOX vs nab-paclitaxel 
plus gemcitabine in patients with confirmed 

metastatic PDAC who were previously 
untreated in the metastatic setting. 
Patients were required to have meta-
static disease diagnosed no more than 
6 weeks prior to screening, at least 1 
metastatic lesion measurable by MRI or 
CT scan per RECIST 1.1 criteria, and an 
ECOG performance status of 0 or 1.1

Enrolled patients were randomly 
assigned 1:1 to 50 mg/m2 of irinote-
can liposomal plus 2400 mg/m2 of 5-FU, 

400 mg/m2 of leucovorin, and 60 mg/m2 of oxal-
iplatin on days 1 and 15 of each 28-day cycle, or 
1000 mg/m2 of gemcitabine plus 125 mg/m2 of 
nab-paclitaxel on days 1, 8, and 15 of each 28-day 
cycle. Treatment continued until disease progres-
sion, unacceptable toxicity, or study withdrawal. 
Tumor assessment was conducted every 8 weeks 
per RECIST 1.1 criteria, and follow-up contin-
ued until death or study conclusion.1 Stratification 
factors included ECOG performance status (0 vs 
1), region, and presence of liver metastases.

OS served as the trial’s primary end point. 
Secondary end points comprised investiga-
tor-assessed PFS and ORR per RECIST 1.1 

criteria and safety. Health-related quality of 
life and biomarker assessments were explor-
atory end points. 

At the July 23, 2022, data cutoff, 85.1% of 
patients in the experimental arm discontinued 
treatment compared with 96.1% in the control 
arm. The primary reasons for discontinuation 
in the irinotecan liposomal/NALIRIFOX arm 
were progressive disease (48%), adverse effects 
(AEs; 14.1%), death (8.4%), or other (14.7%). In the 
nab-paclitaxel/gemcitabine arm, those rates were 
45.7%, 23.8%, 6.7%, and 19.9%, respectively.1

Baseline characteristics were similar across 
both treatment arms. The median age was 
64 years (range, 20-85) and 65 years (range, 
36-82) in the irinotecan liposomal/NALIRIFOX 
and nab-paclitaxel/gemcitabine arms, respec-
tively. Most patients in both arms were men 
(53.3% and 59.4% for the experimental and control 
arms, respectively), White (82.2% and 83.7%), 
had an ECOG performance status of 1 (58.0% 
and 56.6%), had at least 3 metastatic sites (38.9% 
and 36.4%), and had liver metastases (80.2% 
and 80.4%). In terms of tumor location, most 
were located outside the head of the pancreas 
(61.6% and 59.7%).

The median time from metastatic diagnosis at 
study entry was 3.0 weeks (range, 0.6-9.1) for the 
irinotecan liposomal/NALIRIFOX group and 3.6 
weeks (range, 0.4-10.9) for the nab-paclitaxel/
gemcitabine group.1

In the experimental arm, 50.5% of patients 
underwent subsequent anticancer therapy, 
including 50.5% who had systemic antineoplas-
tic therapy, 0.3% who had surgery, and 0.5% who 
received radiotherapy. In the nab-paclitaxel/
gemcitabine arm, 54.4% of patients received 
subsequent anticancer therapy, including 54.1% 
who had systemic antineoplastic therapy, 0.5% 
who had surgery, and 1.1% who had radiotherapy.

Among patients evaluable for safety, those 
who were treated with irinotecan liposomal/
NALIRIFOX (n = 370) had a median treat-
ment duration of 24.29 weeks (range, 0.4-100.9) 

Zev A.  
Wainberg, MD

was higher in the treatment arm (70%) vs the 
control arm (53%).

Treatment-emergent AEs were compara-
ble in the 2 arms, although Tabernero noted 
that hypertension was higher in the treat-
ment arm (10% vs 2%) and that nausea (37% vs 
27%) and neutropenia (62% vs 51%) were more 

common in the treatment arm. “Only 1 patient 
in the experimental arm experienced febrile 
neutropenia vs 6 patients in the control arm,” 
Tabernero said. 

“The combination of FTD/TPI plus bevaci-
zumab represents a new standard of care for the 
treatment of patients with refractory metastatic 

CRC after 2 lines of therapy.” ■
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compared with 17.57 weeks (range, 0.7-81.7) 
for those in the nab-paclitaxel/gemcitabine 
arm (n = 379).1

Any-grade treatment-emergent AEs (TEAEs) 
occurred in 99.7% and 99.2% of patients in the 
experimental and control arms, respectively, and 
95.1% and 92.9% had any-grade TEAEs related to 
the treatment regimen. Grade 3 or higher TEAEs 
were reported in 87% of patients in the irinotecan 
liposomal/NALIRIFOX arm and 86% of patients 
in the nab-paclitaxel/gemcitabine arm, and 70.8% 
and 68.1%, respectively, had grade 3 or higher 
TEAEs related to treatment. 

Serious TEAEs occurred in 54.3% of patients 
given irinotecan liposomal/NALIRIFOX and 26.5% 
experienced a serious TEAE related to treatment. 
In those who were administered nab-paclitaxel/
gemcitabine, 51.5% had serious TEAEs and 19% 
had serious TEAEs related to treatment. TEAEs 
leading to death occurred in 5.9% of patients in 
the irinotecan liposomal/NALIRIFOX group, 
including 1.6% of patients who died due to a TEAE 
related to treatment. In the nab-paclitaxel/gemcit-
abine group, 6.1% of patients experienced a TEAE 
that led to death, and 2.1% of patients died due to 
TEAEs related to treatment.

“When one looks at the nuances in the patients 
and the toxicity profiles, we can see these 2 
regimens have very different toxicity profiles,” 
Wainberg said (TABLE).1

In a discussion of the presentation, Laura 
Goff, MD, MSCI, an associate professor of medi-
cine and the executive medical director for the 
Cancer Patient Care Center at Vanderbilt Ingram 
Cancer Center, referenced the phase 2 SWOG 
S1505 trial (NCT02562716) of mFOLFIRINOX 

vs nab-paclitaxel/gemcitabine in patients with 
resectable PDAC. She noted that the resectable 
setting is clinically different from the metastatic 
setting, and although the randomized SWOG 
S1505 study was not designed as a head-to-head 
trial, the similar outcomes between the arms 
led to the notion that there was not a difference 
between the regimens. 

“I would argue that this randomized trial of 
NAPOLI 3 should supersede our opinion about 
the efficacy of these regimens [mFOLFIRINOX 
and nab-paclitaxel/gemcitabine] in the metastatic 
setting,” Goff said. 

Goff also pointed to safety findings observed 
with both irinotecan liposomal/NALIRIFOX 
and nab-paclitaxel/gemcitabine during NAPOLI 
3. “High rates of toxicity were seen in both 
arms, despite the reputation that gemcitabine/

nab-paclitaxel is a significantly easier regimen to 
tolerate. I would argue that the data do not neces-
sarily support that,” Goff said. ■
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TABLE.  Safety Outcomes in NAPOLI  3 1

Any-cause adverse effects NALIRIFOX (n = 370) Gemcitabine plus nab-paclitaxel (n = 379)

Any grade Grade 3/4 Any grade Grade 3/4

Hematologic 

Neutropenia 29.5% 14.1% 31.9% 24.5%

Neutrophil count decreased 20.5% 9.7% 18.7% 13.5%

Febrile neutropenia 2.4% 2.4% 2.6% 2.4%

Nonhematologic

Diarrhea 70.5% 20.3% 36.7% 4.5%

Nausea 59.5% 11.9% 42.7% 2.6%

Vomiting 39.7% 7.0% 26.4% 2.1%

Hypokalemia 31.6% 15.1% 12.9% 4.0%

Updated CheckMate649 Data Support Nivolumab/Chemo  
as Frontline SOC in Advanced Gastric/GEJ/Esophageal Cancer
by KRISTI ROSA

NIVOLUMAB (OPDIVO) PLUS chemotherapy 
continued to provide a clinically meaningful 
long-term survival benefit and deeper responses 
compared with chemotherapy alone in previously 
untreated patients with advanced gastric cancer, 
gastroesophageal junction (GEJ) cancer, and 
esophageal adenocarcinoma, according to 3-year 
follow-up data from the phase 3 CheckMate649 
trial (NCT02872116).1

The updated findings presented during the 
2023 American Society for Clinical Oncology 
Gastrointestinal Cancers Symposium showed 
that at a minimum follow-up of 36.2 months, 
the median overall survival (OS) was 14.4 
months (95% CI, 13.1-16.2) with nivolumab plus 

chemotherapy (n = 473) and 11.1 months (95% CI, 
10.0-12.1) with chemotherapy alone (n = 482) in 
the population of patients with a PD-L1 combined 
positive score (CPS) of 5 or higher (HR, 0.70; 95% 
CI, 0.61-0.81). The 3-year OS rates were 21% and 
10%, respectively (TABLE).1

In the all-randomized population, the addition of 
nivolumab to chemotherapy (n = 789) resulted in a 
21% reduction in the risk of death vs chemotherapy 
alone (n = 792). The median OS was 13.7 months 
(95% CI, 12.4-14.5) and 11.6 months (95% CI, 10.9-
12.5), respectively (HR, 0.79; 95% CI, 0.71-0.88). The 
3-year OS rates were 17% and 10%, respectively.1

The progression-free survival (PFS) bene-
fit achieved with nivolumab plus chemotherapy 

over chemotherapy alone was also maintained 
with longer follow-up in both populations. In the 
subset of patients with a PD-L1 CPS of at least 5, 
the median PFS was 8.3 months (95% CI, 7.0-9.3) 
in the investigative arm vs 6.1 months (95% CI, 
5.6-6.9) in the control arm (HR, 0.70; 95% CI, 
0.60-0.81). The 3-year PFS rates were 13% and 8%, 
respectively. In the all-randomized population, 
the median PFS was 7.7 months (95% CI, 7.1-8.6) 
and 6.9 months (95% CI, 6.7-7.2), respectively (HR, 
0.79; 95% CI, 0.71-0.89). In this group, the 3-year 
PFS rates were 11% and 7%, respectively.

Across all PD-L1 CPS subsets analyzed, the 
objective response rate (ORR) reported with 
nivolumab plus chemotherapy continued to 
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be higher than that achieved with chemother-
apy alone. In the subset of patients with a PD-L1 
CPS of 5 or higher, the ORR with nivolumab 
plus chemotherapy (n = 378) was 60% (95% CI, 
55%-65%) vs 45% (95% CI, 40%-50%) with chemo-
therapy alone (n = 390). The median duration of 
response (DOR) was 9.6 months (95% CI, 8.2-12.4) 
and 7.0 months (95% CI, 5.6-7.9), respectively.1

In the all-randomized population, the ORR in 
the investigative arm (n = 602) was 58% (95% CI, 
54%-62%) vs 46% (95% CI, 42%-50%) in the control 
arm. In this group, the median DOR 
was 8.5 months (95% CI, 7.7-9.9) vs 6.9 
months (95% CI, 5.8-7.2).1

“At 36 months, we still see a mean-
ingful improvement in all efficacy end 
points, such as OS and PFS, both in 
first-line and subsequent therapies, 
and of course, ORR. We [also] see no 
new safety signals,” Yelena Y. Janjigian, 
MD, lead study author and chief of the 
Gastrointestinal Oncology Service at 
Memorial Sloan Kettering Cancer Center in New 
York, New York, said in a presentation of the 
data. “[These] data, in conjunction with the safety 
data, continue to support the use of nivolumab 
plus chemotherapy in the first-line setting [in 
this population].”

On April 16, 2021, the FDA approved nivolumab 
for use in combination with select types of 
chemotherapy in the frontline treatment of this 
patient population based on earlier findings from 
CheckMate649.2 “CheckMate649 changed prac-
tice for many patients worldwide,” Janjigian said.

The open-label, randomized, global phase 3 
trial enrolled patients with previously untreated, 
unresectable, advanced or metastatic gastric/
GEJ/esophageal adenocarcinoma who had an 
ECOG performance status of 0 or 1 and no known 
HER2 positivity.

Patients were enrolled from 175 hospitals and 
cancer centers throughout 29 countries and were 
randomly assigned 1:1:1 to the following treat-
ment arms where they received:
❚  Nivolumab at 360 mg plus oxaliplatin at 

130 mg/m2 on day 1 and capecitabine at 
1000 mg/m2 twice daily from days 1 to 14 
(XELOX) every 3 weeks or nivolumab at 

240 mg plus oxaliplatin at 85 mg/m2, leucov-
orin at 400 mg/m2, and fluorouracil (FU) at 
400 mg/m2 on day 1 and FU at 1200 mg/m2 

daily on days 1 and 2 (FOLFOX) every  
2 weeks (n = 789)

❚  XELOX every 3 weeks or FOLFOX every  
2 weeks (n = 833)

❚  Nivolumab at 1 mg/kg plus ipilimumab 
(Yervoy) at 3 mg/kg every 3 weeks for  
4 cycles followed by nivolumab at 240 mg 
every 2 weeks (n = 409)

“This was one of the first studies to 
use oxaliplatin in the chemotherapy 
backbone,” Janjigian said.

The dual primary end points were OS 
and PFS in the subset of patients with 
a PD-L1 CPS of 5 or higher. Secondary 
end points comprised OS in those with a 
PD-L1 CPS of 1 or higher and the all-ran-
domized population; OS in those with 
a PD-L1 CPS of 10 or higher; blinded 
independent central review–assessed 

PFS in those with a PD-L1 CPS of 10 or higher, 
1 or higher, and the all-randomized population; 
and ORR. Safety and quality of life served as the 
exploratory end points of the trial.

For the updated analysis presented at the 
meeting, the data cutoff was May 31, 2022. 
“The baseline patient characteristics were well 
balanced,” Janjigian said.

In the all-randomized population, the median 
age was 61.5 years (range, 18-90), and most 
patients were men and resided in a non-Asian 
region. Across the investigative and control 
arms, 58% and 57% of patients, respectively, 
had an ECOG performance status of 1; 18% vs 
17% had signet ring cell carcinoma, 96% vs 95% 
had metastatic disease; and 38% vs 40% had 
liver metastases.1

Most patients had gastric cancer at the time 
of their initial diagnosis (70% in both arms), 
followed by GEJ cancer (17% vs 16%) and esoph-
ageal adenocarcinoma (13% vs 14%). Sixteen 
percent of patients in both arms had PD-L1 tumor 
cell expression of at least 1%. Additionally, 88% 
of those in the nivolumab/chemotherapy arm 
had microsatellite stable (MSS) disease vs 86% 
in the chemotherapy-alone arm; 3% of patients 

in both arms had microsatellite instability–high 
(MSI-H) tumors.

Additional data from the 3-year follow-up anal-
ysis showed that the OS consistently favored 
nivolumab plus chemotherapy over chemother-
apy alone across several prespecified subgroups 
in the all-randomized population. “There’s a bene-
fit in all-randomized patients, including in those 
who we would think would do poorly, such as 
[those with] liver metastases, and irrespective of 
tumor location,” Janjigian said. “Also, the MSI[-H] 
patients in particular tend to do much better.”

She added that because an increasing number 
of options are becoming available in the first-line 
setting for this population, it is important to look 
at an efficacy subgroup analysis by PD-L1 CPS. 
“Clearly, the higher the PD-L1 status, the better 
patients do. What’s interesting to see is the ORR 
is improved irrespective of PD-L1 status in this 
population,” Janjigian said. “Even in patients with 
lower PD-L1–overexpressing tumors, we have 
higher response rates and we do see improvement 
in DOR, as well.”

Notably, a longer median OS was reported in 
the all-randomized population who had either 
MSI-H or MSS tumors and received nivolumab 
plus chemotherapy compared with chemother-
apy alone. Specifically, in the MSI-H subset, 
nivolumab plus chemotherapy (n = 23) resulted 
in a median OS of 38.7 months (95% CI, 8.4–not 
evaluable) vs 12.3 months (95% CI, 4.1-16.5) with 
chemotherapy alone (HR, 0.34; 95% CI, 0.16-
0.74). In the MSS subset, the median OS was 
13.8 months (95% CI, 12.4-14.5) and 11.5 months 
(95% CI, 10.8-12.5), respectively (HR, 0.79; 95% 
CI, 0.71-0.89).

“It’s critical to test patients for MSI, particu-
larly if you’re going to restrict by PD-L1. We do see 
MSI-H patients in the [category of PD-L1] CPS [of] 
less than 5, [KR1], so it’s an important biomarker,” 
Janjigian said. “For MSS patients, they do the same 
as the intention-to-treat population.”

She added that the median time to second objec-
tive disease progression continued to favor the 
nivolumab/chemotherapy arm vs the chemother-
apy-alone arm in the subset of patients with a 
PD-L1 CPS of 5 or higher, at 13.7 months (95% 
CI, 11.9-15.0) and 9.8 months (95% CI, 8.5-10.6), 

TABLE.  Ef f icacy in  CheckMate649 1

Efficacy
PD-L1 CPS ≥ 5 All randomized

Nivolumab plus chemotherapy (n = 473) Chemotherapy (n = 482) Nivolumab plus chemotherapy (n = 789) Chemotherapy (n = 792)

Median OS, months (95% CI)
14.4 (13.1-16.2) 11.1 (10.0-12.1) 13.7 (12.4-14.5) 11.6 (10.9-12.5)

HR, 0.70; 95% CI, 0.61-0.81) HR, 0.79; 95% CI, 0.71-0.88 

Median PFS, months (95% CI)
8.3 (7.0-9.3) 6.1 (5.6-6.9) 7.7 (7.1-8.6) 6.9 (6.7-7.2)

HR, 0.70; 95% CI, 0.60-0.81 HR, 0.79; 95% CI, 0.71-0.89

CPS, combined positive score; OS, overall survival; PFS, progression-free survival.

Yelena Y.  
Janjigian, MD
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Long-term Follow-up Sets CheckMate 648 Regimen  
as Standard in ESCC
by JASON HARRIS

UPDATED FINDINGS FROM THE phase 3 
CheckMate 648 trial (NCT03143153) show that 
nivolumab (Opdivo) in combination with chemo-
therapy or ipilimumab (Yervoy) maintained a 
clinically meaningful overall survival (OS) bene-
fit compared with chemotherapy alone in patients 
with treatment-naïve advanced esophageal squa-
mous cell carcinoma (ESCC).1

Ken Kato, MD, PhD, chief of the 
Department of Head and Neck, and 
Esophageal Medical Oncology and 
Gastrointestinal Medical Oncology at 
the National Cancer Center Hospital in 
Tokyo, Japan, said in a presentation at 
the 2023 American Society of Clinical 
Oncology Gastrointestinal Cancers 
Symposium that these data further 
support the use of these combinations as 
the new standard of care for first-line therapy in 
this patient population.

At a median follow-up of 28.8 months, the 
median OS in the nivolumab-chemotherapy group 
(n = 321) was 12.8 months (95% CI, 11.1-15.7) 
compared with 10.7 months (95% CI, 9.4-12.1) for 
the chemotherapy-alone group (n = 324) in the 
intention-to-treat (ITT) population (HR, 
0.78; 95% CI, 0.65-0.93). The 24-month 
OS rate was 29% vs 19%, respectively.1

For patients with a PD-L1 expression 
of 1% or higher, the median OS again 
favored the nivolumab arm (n = 158) at 
15.0 months (95% CI, 11.9-18.6) vs 9.1 
months (95% CI, 7.7-10.0) in the chemo-
therapy arm (n = 157; HR, 0.59; 95% CI, 
0.46-0.76). The 24-month OS rate was 
31% vs 12%, respectively.

“The PD-L1–positive population shows a 41% 
reduction in the risk of death and a 5.9-month OS 
improvement,” Kato said. “OS favored nivolumab 
plus chemotherapy vs chemotherapy across most 
subgroups in all [randomly assigned] patients, 
consistent with [previously reported] results.” He 

added that the OS benefit was consistent across 
most subgroups in both the ITT and PD-L1–posi-
tive populations.

The primary end points of the trial included 
OS and progression-free survival in the subset 
of patients with a PD-L1 expression of 1% or 
higher. Key secondary end points included OS 
and progression-free survival in the ITT popu-

lation and objective response rate in 
both populations.

For patients in the ITT population 
assigned to the immunotherapy doublet 
(n = 325), the median OS was 12.7 
months (95% CI, 11.3-15.5) compared 
with 10.7 months (95% CI, 9.4-12.1) for 
those assigned to chemotherapy alone 
(n = 324; HR, 0.77; 95% CI, 0.65-0.92). 
For PD-L1–positive patients, the median 

OS was 13.1 months (95% CI, 11.2-17.4) for those 
assigned to the doublet (n = 158) vs 9.1 months 
(95% CI, 7.7-10.0) for those assigned to chemother-
apy (n = 157; HR, 0.62; 95% CI, 0.48-0.80).

The 24-month OS was 32% vs 19% in favor of the 
doublet in the ITT population and 34% vs 12% in 
favor of the doublet in the PD-L1–positive population.

Eligible patients with unresectable 
advanced, recurrent, or metastatic ESCC 
were enrolled to the global, random-
ized, open-label phase 3 CheckMate 
648 trial. Participants were required to 
have an ECOG performance status of 0 
or 1, measurable disease, and no prior 
systemic therapy for advanced disease.1

Investigators randomly assigned 
patients to nivolumab at 240 mg every 
2 weeks plus fluorouracil and cisplatin 

every 4 weeks (n = 321), nivolumab at 3 mg/kg 
every 2 weeks plus ipilimumab at 1 mg/kg every 
6 weeks (n = 325), or fluorouracil plus cisplatin 
every 4 weeks (n = 324).

In May 2022, the FDA approved nivolumab 
plus fluoropyrimidine- and platinum-containing 

chemotherapy and nivolumab plus ipilimumab 
as a first-line treatment for adult patients with 
unresectable advanced or metastatic ESCC irre-
spective of PD-L1 status based on previous results 
from CheckMate 648.2

In her discussion, Jennifer R. Eads, MD, an 
associate professor of clinical medicine at the 
University of Pennsylvania’s Perelman School 
of Medicine in Philadelphia, noted that ESCC is 
the sixth leading cause of cancer-related deaths 
worldwide. Historically, physicians used cytotoxic 
chemotherapy for this disease but were never 
very successful. However, immunotherapeutic 
agents have demonstrated significant improve-
ments in OS in the second-line setting, and these 
findings show immunotherapy may also have a 
role to play in the first-line setting.1

“The take-home points that I got from this 
trial were that both combination chemother-
apy and immune checkpoint inhibitor therapy 
and dual-agent immunotherapy demonstrate 
superiority over chemotherapy alone,” she 
said. “However, these 2 regimens have not 
been compared against each other, so we don’t 
know if one is necessarily better than the other. 
However, they are both considered acceptable 
standard-of-care frontline treatment options, 
and in my personal practice, I’m most likely to 
probably choose a regimen based on response 
needs, toxicity profile, patient comorbidities, and 
patient preference.” ■
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respectively (HR, 0.67; 95% CI, 0.58-0.77). This 
was also true for the all-randomized population, 
at a median of 12.1 months (95% CI, 11.3-13.4) vs 
10.4 months (95% CI, 9.7-11.2), respectively (HR, 
0.76; 95% CI, 0.68-0.85).

No new safety signals were observed with 
longer follow-up. The most common grade 3 or 4 
treatment-related adverse effects (TRAEs) expe-
rienced with nivolumab plus chemotherapy were 

neutropenia (16%), decreased neutrophil count 
(11%), anemia (6%), and increased lipase (6%).

In the chemotherapy-alone arm, the most 
common grade 3 or 4 TRAEs included neutro-
penia (13%), decreased neutrophil count (9%), 
diarrhea (3%), peripheral neuropathy (3%), anemia 
(3%), and vomiting (3%).

With longer follow-up, grade 3 or 4 TRAEs 
occurred in 5% or less of patients in the 

investigative arm across organ categories which 
included endocrine, gastrointestinal, hepatic, 
pulmonary, renal, and skin. Most of the events 
in the investigative and control arms presented 
within the first 6 months of treatment spanning 
these categories. ■

For a full list of references,  
see the article at  . 



The Genmab DuoBody® platform works 
by dissociating and recombining the 
halves of two monoclonal antibodies, 
creating a comprehensive array of 
bispecific antibody possibilities.1,2 

With multiple therapies in  
development and the promising 
potential of future discoveries, we’re 
eager to see what solutions our science 
can bring cancer patients. 

One platform. 
Dual targeting.

Myriad of  
possibilities.

Explore how we’re 
working to transform 
cancer treatment at 
Genmab.com
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