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Indication
XOSPATA is indicated for the treatment of adult patients who have relapsed 
or refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 
(FLT3) mutation as detected by an FDA-approved test. 

Important Safety Information
Contraindications
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib 
or any of the excipients. Anaphylactic reactions have been observed in 
clinical trials.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
di� erentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infi ltrates, pleural or pericardial e� usions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. If 
differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

Warnings and Precautions
Di� erentiation Syndrome (See BOXED WARNING) 3% of 319 patients 
treated with XOSPATA in the clinical trials experienced di� erentiation 
syndrome. Di� erentiation syndrome is associated with rapid proliferation 
and di� erentiation of myeloid cells and may be life-threatening or fatal if 
not treated. Symptoms of di� erentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural e� usion, pericardial 
e� usion, pulmonary edema, hypotension, rapid weight gain, peripheral 
edema, rash, and renal dysfunction. Some cases had concomitant acute 
febrile neutrophilic dermatosis. Di� erentiation syndrome occurred as 
early as 2 days and up to 75 days after XOSPATA initiation and has been 
observed with or without concomitant leukocytosis. If di� erentiation 
syndrome is suspected, initiate dexamethasone 10 mg IV every 12 hours 
(or an equivalent dose of an alternative oral or IV corticosteroid) and 
hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 
3 days. Symptoms of di� erentiation syndrome may recur with premature 
discontinuation of corticosteroid treatment. If severe signs and/or 
symptoms persist for more than 48 hours after initiation of corticosteroids, 
interrupt XOSPATA until signs and symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES) 1% of 319 
patients treated with XOSPATA in the clinical trials experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including 
seizure and altered mental status. Symptoms have resolved after 
discontinuation of XOSPATA. A diagnosis of PRES requires confi rmation by 
brain imaging, preferably magnetic resonance imaging (MRI). Discontinue 
XOSPATA in patients who develop PRES.

Prolonged QT Interval XOSPATA has been associated with prolonged 
cardiac ventricular repolarization (QT interval). 1% of the 317 patients with 
a post-baseline QTc measurement on treatment with XOSPATA in the 
clinical trial were found to have a QTc interval greater than 500 msec and 
7% of patients had an increase from baseline QTc greater than 60 msec. 
Perform electrocardiogram (ECG) prior to initiation of treatment with 
XOSPATA, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase 
the QT prolongation risk. Correct hypokalemia or hypomagnesemia 
prior to and during XOSPATA administration.

Pancreatitis 4% of 319 patients treated with XOSPATA in the clinical trials 
experienced pancreatitis. Evaluate patients who develop signs and 
symptoms of pancreatitis. Interrupt and reduce the dose of XOSPATA in 
patients who develop pancreatitis.

Embryo-Fetal Toxicity XOSPATA can cause embryo-fetal harm when 
administered to a pregnant woman. Advise females of reproductive 
potential to use e� ective contraception during treatment with XOSPATA 

and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective 
contraception during treatment with XOSPATA and for at least 4 months 
after the last dose of XOSPATA. Pregnant women, patients becoming 
pregnant while receiving XOSPATA or male patients with pregnant female 
partners should be apprised of the potential risk to the fetus.

Adverse Reactions
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. 
These were cardiac arrest (1%) and one case each of differentiation 
syndrome and pancreatitis. The most frequent (≥5%) nonhematological 
serious adverse reactions reported in patients were fever (13%), dyspnea 
(9%), renal impairment (8%), transaminase increased (6%) and 
noninfectious diarrhea (5%).

7% discontinued XOSPATA treatment permanently due to an adverse 
reaction. The most common (>1%) adverse reactions leading to 
discontinuation were aspartate aminotransferase increased (2%) and 
alanine aminotransferase increased (2%).

The most frequent (≥5%) grade ≥3 nonhematological adverse reactions 
reported in patients were transaminase increased (21%), dyspnea (12%), 
hypotension (7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/
malaise (6%).

Other clinically signifi cant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity (8%), 
pancreatitis (5%), cardiac failure (4%), pericardial e� usion (4%), acute 
febrile neutrophilic dermatosis (3%), differentiation syndrome (3%), 
pericarditis/myocarditis (2%), large intestine perforation (1%), and 
posterior reversible encephalopathy syndrome (1%).

Lab Abnormalities Shifts to grades 3-4 nonhematologic laboratory 
abnormalities in XOSPATA treated patients included phosphate decreased 
(14%), alanine aminotransferase increased (13%), sodium decreased 
(12%), aspartate aminotransferase increased (10%), calcium decreased 
(6%), creatine kinase increased (6%), triglycerides increased (6%), 
creatinine increased (3%), and alkaline phosphatase increased (2%).

Drug Interactions
Combined P-gp and Strong CYP3A Inducers Concomitant use of 
XOSPATA with a combined P-gp and strong CYP3A inducer decreases 
XOSPATA exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong 
CYP3A inducers.

Strong CYP3A inhibitors Concomitant use of XOSPATA with a strong 
CYP3A inhibitor increases XOSPATA exposure. Consider alternative 
therapies that are not strong CYP3A inhibitors. If the concomitant use of 
these inhibitors is considered essential for the care of the patient, monitor 
patient more frequently for XOSPATA adverse reactions. Interrupt and 
reduce XOSPATA dosage in patients with serious or life-threatening toxicity.

Drugs that Target 5HT2B Receptor or Sigma Nonspecifi c Receptor
Concomitant use of XOSPATA may reduce the e� ects of drugs that target 
the 5HT2B receptor or the sigma nonspecifi c receptor (e.g., escitalopram, 
fl uoxetine, sertraline). Avoid concomitant use of these drugs with XOSPATA 
unless their use is considered essential for the care of the patient.

Specifi c Populations
Lactation Advise women not to breastfeed during treatment with 
XOSPATA and for 2 months after the last dose.

TAKE A STAND FOR
LONGER SURVIVAL

XOSPATA Is the First Oral Monotherapy to Deliver 
Superior Overall Survival vs Salvage Chemotherapy 

in Relapsed or Refractory FLT3m+ AML1*

Please see adjacent pages for Brief Summary of Full Prescribing Information, including BOXED WARNING.

*FLT3 mutation status: FLT3-ITD, FLT3-TKD, and FLT3-ITD-TKD.1

† The OS endpoint was measured from the date of randomization until death by any cause in the fi nal analysis, which included 371 patients randomized 2:1 to receive 
XOSPATA or a prespecifi ed salvage chemotherapy regimen.1

‡CR defi ned as normal marrow di� erential with <5% blasts, ANC ≥1.0 x 109/L and platelets ≥100 x 109/L, no evidence of extramedullary leukemia, and must have been 
RBC and platelet transfusion independent.1

§ CRh defi ned as marrow blasts <5%, partial hematologic recovery, ANC ≥0.5 x 109/L and platelets ≥50 x 109/L, no evidence of extramedullary leukemia, and could not 
have been classifi ed as CR.1

||Response was ongoing.1

AML=acute myeloid leukemia; ANC=absolute neutrophil count; CI=confi dence interval; CR=complete remission; CRh=complete remission with partial hematologic 
recovery; FLT3=FMS-like tyrosine kinase 3; HR=hazard ratio; ITD=internal tandem duplication; m+=mutation-positive; NCCN=National Comprehensive Cancer Network; 
OS=overall survival; RBC=red blood cell; TKD=tyrosine kinase domain.

References: 1. XOSPATA [package insert]. Northbrook, IL: Astellas Pharma US, Inc. 2. Referenced with permission from the NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines®) for Acute Myeloid Leukemia V.3.2020. © National Comprehensive Cancer Network, Inc. 2019. All rights reserved. Accessed 
01-29-2020. To view the most recent and complete version of the guideline, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever 
regarding their content, use or application and disclaims any responsibility for their application or use in any way. 3. Astellas. XOSPATA. Data on File.

• XOSPATA was evaluated in a Phase 3, open-label, multicenter, randomized clinical trial compared with a prespecifi ed salvage
chemotherapy in 371 adult patients with relapsed or refractory FLT3m+ AML1,3

• The e�  cacy of XOSPATA was based on an interim analysis and a fi nal analysis1:

—  The fi rst interim analysis evaluated the endpoints of CR/CRh, the DOR, and the rate of conversion from transfusion dependence 
to transfusion independence in 138 patients treated with XOSPATA

— The fi nal analysis evaluated the endpoint of OS and was measured from the date of randomization until death by any cause

•   Among patients in the XOSPATA arm who were 
transfusion dependent at baseline (n=106), 
31.1% became transfusion independent with 
XOSPATA during any 56-day post-baseline 
period (n=33/106)

—  Transfusion independence is defi ned as 
patients who were dependent on RBC and/or 
platelet transfusions at baseline and became 
independent of RBC and platelet transfusions 
during any 56-day post-baseline period

The e�  cacy of XOSPATA was established on the basis of CR‡/CRh,§ the duration of CR/CRh 
(DOR), and the rate of conversion to transfusion independence at the fi rst interim analysis1

•  The median DOR was 4.6 months with 
XOSPATA (range: 0.1 to 15.8||; n=29/138)

—  DOR was defi ned as the time from the 
date of either fi rst CR or CRh until the 
date of a documented relapse of any 
type. Deaths were counted as events

• 9.3 months median OS (95% CI: 7.7, 10.7) 
vs 5.6 months with salvage chemotherapy 
(95% CI: 4.7, 7.3)

HR=0.64 (95% CI: 0.49, 0.83); P=0.0004 

In the final analysis,† XOSPATA delivered superior 
overall survival vs salvage chemotherapy1: 

36% reduced risk of death 
with XOSPATA (n=247)

vs salvage chemotherapy (n=124)

21%

(95% CI: 14.5, 28.8; n=29/138)
CR/CRh

Gilteritinib (XOSPATA) is the ONLY Category 1 recommendation for patients with relapsed or refractory 
AML with a FLT3 mutation in the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)2
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Indication
XOSPATA is indicated for the treatment of adult patients who have relapsed 
or refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 
(FLT3) mutation as detected by an FDA-approved test. 

Important Safety Information
Contraindications
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib 
or any of the excipients. Anaphylactic reactions have been observed in 
clinical trials.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
di� erentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infi ltrates, pleural or pericardial e� usions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. If 
differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

Warnings and Precautions
Di� erentiation Syndrome (See BOXED WARNING) 3% of 319 patients 
treated with XOSPATA in the clinical trials experienced di� erentiation 
syndrome. Di� erentiation syndrome is associated with rapid proliferation 
and di� erentiation of myeloid cells and may be life-threatening or fatal if 
not treated. Symptoms of di� erentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural e� usion, pericardial 
e� usion, pulmonary edema, hypotension, rapid weight gain, peripheral 
edema, rash, and renal dysfunction. Some cases had concomitant acute 
febrile neutrophilic dermatosis. Di� erentiation syndrome occurred as 
early as 2 days and up to 75 days after XOSPATA initiation and has been 
observed with or without concomitant leukocytosis. If di� erentiation 
syndrome is suspected, initiate dexamethasone 10 mg IV every 12 hours 
(or an equivalent dose of an alternative oral or IV corticosteroid) and 
hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 
3 days. Symptoms of di� erentiation syndrome may recur with premature 
discontinuation of corticosteroid treatment. If severe signs and/or 
symptoms persist for more than 48 hours after initiation of corticosteroids, 
interrupt XOSPATA until signs and symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES) 1% of 319 
patients treated with XOSPATA in the clinical trials experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including 
seizure and altered mental status. Symptoms have resolved after 
discontinuation of XOSPATA. A diagnosis of PRES requires confi rmation by 
brain imaging, preferably magnetic resonance imaging (MRI). Discontinue 
XOSPATA in patients who develop PRES.

Prolonged QT Interval XOSPATA has been associated with prolonged 
cardiac ventricular repolarization (QT interval). 1% of the 317 patients with 
a post-baseline QTc measurement on treatment with XOSPATA in the 
clinical trial were found to have a QTc interval greater than 500 msec and 
7% of patients had an increase from baseline QTc greater than 60 msec. 
Perform electrocardiogram (ECG) prior to initiation of treatment with 
XOSPATA, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase 
the QT prolongation risk. Correct hypokalemia or hypomagnesemia 
prior to and during XOSPATA administration.

Pancreatitis 4% of 319 patients treated with XOSPATA in the clinical trials 
experienced pancreatitis. Evaluate patients who develop signs and 
symptoms of pancreatitis. Interrupt and reduce the dose of XOSPATA in 
patients who develop pancreatitis.

Embryo-Fetal Toxicity XOSPATA can cause embryo-fetal harm when 
administered to a pregnant woman. Advise females of reproductive 
potential to use e� ective contraception during treatment with XOSPATA 

and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective 
contraception during treatment with XOSPATA and for at least 4 months 
after the last dose of XOSPATA. Pregnant women, patients becoming 
pregnant while receiving XOSPATA or male patients with pregnant female 
partners should be apprised of the potential risk to the fetus.

Adverse Reactions
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. 
These were cardiac arrest (1%) and one case each of differentiation 
syndrome and pancreatitis. The most frequent (≥5%) nonhematological 
serious adverse reactions reported in patients were fever (13%), dyspnea 
(9%), renal impairment (8%), transaminase increased (6%) and 
noninfectious diarrhea (5%).

7% discontinued XOSPATA treatment permanently due to an adverse 
reaction. The most common (>1%) adverse reactions leading to 
discontinuation were aspartate aminotransferase increased (2%) and 
alanine aminotransferase increased (2%).

The most frequent (≥5%) grade ≥3 nonhematological adverse reactions 
reported in patients were transaminase increased (21%), dyspnea (12%), 
hypotension (7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/
malaise (6%).

Other clinically signifi cant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity (8%), 
pancreatitis (5%), cardiac failure (4%), pericardial e� usion (4%), acute 
febrile neutrophilic dermatosis (3%), differentiation syndrome (3%), 
pericarditis/myocarditis (2%), large intestine perforation (1%), and 
posterior reversible encephalopathy syndrome (1%).

Lab Abnormalities Shifts to grades 3-4 nonhematologic laboratory 
abnormalities in XOSPATA treated patients included phosphate decreased 
(14%), alanine aminotransferase increased (13%), sodium decreased 
(12%), aspartate aminotransferase increased (10%), calcium decreased 
(6%), creatine kinase increased (6%), triglycerides increased (6%), 
creatinine increased (3%), and alkaline phosphatase increased (2%).

Drug Interactions
Combined P-gp and Strong CYP3A Inducers Concomitant use of 
XOSPATA with a combined P-gp and strong CYP3A inducer decreases 
XOSPATA exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong 
CYP3A inducers.

Strong CYP3A inhibitors Concomitant use of XOSPATA with a strong 
CYP3A inhibitor increases XOSPATA exposure. Consider alternative 
therapies that are not strong CYP3A inhibitors. If the concomitant use of 
these inhibitors is considered essential for the care of the patient, monitor 
patient more frequently for XOSPATA adverse reactions. Interrupt and 
reduce XOSPATA dosage in patients with serious or life-threatening toxicity.

Drugs that Target 5HT2B Receptor or Sigma Nonspecifi c Receptor
Concomitant use of XOSPATA may reduce the e� ects of drugs that target 
the 5HT2B receptor or the sigma nonspecifi c receptor (e.g., escitalopram, 
fl uoxetine, sertraline). Avoid concomitant use of these drugs with XOSPATA 
unless their use is considered essential for the care of the patient.

Specifi c Populations
Lactation Advise women not to breastfeed during treatment with 
XOSPATA and for 2 months after the last dose.

TAKE A STAND FOR
LONGER SURVIVAL

XOSPATA Is the First Oral Monotherapy to Deliver 
Superior Overall Survival vs Salvage Chemotherapy 

in Relapsed or Refractory FLT3m+ AML1*

Please see adjacent pages for Brief Summary of Full Prescribing Information, including BOXED WARNING.

*FLT3 mutation status: FLT3-ITD, FLT3-TKD, and FLT3-ITD-TKD.1

† The OS endpoint was measured from the date of randomization until death by any cause in the fi nal analysis, which included 371 patients randomized 2:1 to receive 
XOSPATA or a prespecifi ed salvage chemotherapy regimen.1

‡CR defi ned as normal marrow di� erential with <5% blasts, ANC ≥1.0 x 109/L and platelets ≥100 x 109/L, no evidence of extramedullary leukemia, and must have been 
RBC and platelet transfusion independent.1

§ CRh defi ned as marrow blasts <5%, partial hematologic recovery, ANC ≥0.5 x 109/L and platelets ≥50 x 109/L, no evidence of extramedullary leukemia, and could not 
have been classifi ed as CR.1

||Response was ongoing.1

AML=acute myeloid leukemia; ANC=absolute neutrophil count; CI=confi dence interval; CR=complete remission; CRh=complete remission with partial hematologic 
recovery; FLT3=FMS-like tyrosine kinase 3; HR=hazard ratio; ITD=internal tandem duplication; m+=mutation-positive; NCCN=National Comprehensive Cancer Network; 
OS=overall survival; RBC=red blood cell; TKD=tyrosine kinase domain.

References: 1. XOSPATA [package insert]. Northbrook, IL: Astellas Pharma US, Inc. 2. Referenced with permission from the NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines®) for Acute Myeloid Leukemia V.3.2020. © National Comprehensive Cancer Network, Inc. 2019. All rights reserved. Accessed 
01-29-2020. To view the most recent and complete version of the guideline, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever 
regarding their content, use or application and disclaims any responsibility for their application or use in any way. 3. Astellas. XOSPATA. Data on File.

• XOSPATA was evaluated in a Phase 3, open-label, multicenter, randomized clinical trial compared with a prespecifi ed salvage
chemotherapy in 371 adult patients with relapsed or refractory FLT3m+ AML1,3

• The e�  cacy of XOSPATA was based on an interim analysis and a fi nal analysis1:

—  The fi rst interim analysis evaluated the endpoints of CR/CRh, the DOR, and the rate of conversion from transfusion dependence 
to transfusion independence in 138 patients treated with XOSPATA

— The fi nal analysis evaluated the endpoint of OS and was measured from the date of randomization until death by any cause

•   Among patients in the XOSPATA arm who were 
transfusion dependent at baseline (n=106), 
31.1% became transfusion independent with 
XOSPATA during any 56-day post-baseline 
period (n=33/106)

—  Transfusion independence is defi ned as 
patients who were dependent on RBC and/or 
platelet transfusions at baseline and became 
independent of RBC and platelet transfusions 
during any 56-day post-baseline period

The e�  cacy of XOSPATA was established on the basis of CR‡/CRh,§ the duration of CR/CRh 
(DOR), and the rate of conversion to transfusion independence at the fi rst interim analysis1

•  The median DOR was 4.6 months with 
XOSPATA (range: 0.1 to 15.8||; n=29/138)

—  DOR was defi ned as the time from the 
date of either fi rst CR or CRh until the 
date of a documented relapse of any 
type. Deaths were counted as events

• 9.3 months median OS (95% CI: 7.7, 10.7) 
vs 5.6 months with salvage chemotherapy 
(95% CI: 4.7, 7.3)

HR=0.64 (95% CI: 0.49, 0.83); P=0.0004 

In the final analysis,† XOSPATA delivered superior 
overall survival vs salvage chemotherapy1: 

36% reduced risk of death 
with XOSPATA (n=247)

vs salvage chemotherapy (n=124)

21%

(95% CI: 14.5, 28.8; n=29/138)
CR/CRh

Gilteritinib (XOSPATA) is the ONLY Category 1 recommendation for patients with relapsed or refractory 
AML with a FLT3 mutation in the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)2
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(12%), aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine increased 
(3%), and alkaline phosphatase increased (2%).
Other clinically significant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity* (8%), 
pancreatitis* (5%), cardiac failure* (4%), pericardial effusion (4%), acute febrile 
neutrophilic dermatosis (3%), differentiation syndrome (3%), pericarditis/
myocarditis* (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers
Concomitant use of XOSPATA with a combined P-gp and strong CYP3A inducer 
decreases gilteritinib exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong CYP3A inducers.
Strong CYP3A Inhibitors
Concomitant use of XOSPATA with a strong CYP3A inhibitor increases gilteritinib 
exposure. Consider alternative therapies that are not strong CYP3A inhibitors. If 
the concomitant use of these inhibitors is considered essential for the care of the 
patient, monitor patient more frequently for XOSPATA adverse reactions. Interrupt 
and reduce XOSPATA dosage in patients with serious or life-threatening toxicity.
Drugs that Target 5HT2B Receptor or Sigma Nonspecific Receptor
Concomitant use of gilteritinib may reduce the effects of drugs that target the 
5HT2B receptor or the sigma nonspecific receptor (e.g., escitalopram, fluoxetine, 
sertraline). Avoid concomitant use of these drugs with XOSPATA unless their use 
is considered essential for the care of the patient.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, XOSPATA  
can cause fetal harm when administered to a pregnant woman. There are no 
available data on XOSPATA use in pregnant women to inform a drug-associated 
risk of adverse developmental outcomes. In animal reproduction studies, 
administration of gilteritinib to pregnant rats during organogenesis caused adverse 
developmental outcomes including embryo-fetal lethality, suppressed fetal growth, 
and teratogenicity at maternal exposures (AUC24) approximately 0.4 times the 
AUC24 in patients receiving the recommended dose. Advise pregnant women of  
the potential risk to a fetus.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the 
use of medications. The background risk of major birth defects and miscarriage for 
the indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2%-4% and 15%-20%, respectively.
Data 
Animal Data 
In an embryo-fetal development study in rats, pregnant animals received oral doses 
of gilteritinib of 0, 0.3, 3, 10, and 30 mg/kg/day during the period of organogenesis. 
Maternal findings at 30 mg/kg/day (resulting in exposures approximately 0.4 
times the AUC24 in patients receiving the recommended dose) included decreased 
body weight and food consumption. Administration of gilteritinib at the dose of  
30 mg/kg/day also resulted in embryo-fetal death (post implantation loss), 
decreased fetal body and placental weight, and decreased numbers of ossified 
sternebrae and sacral and caudal vertebrae, and increased incidence of fetal gross 
external (anasarca, local edema, exencephaly, cleft lip, cleft palate, short tail, and 
umbilical hernia), visceral (microphthalmia; atrial and/or ventricular defects; and 
malformed/absent kidney, and malpositioned adrenal, and ovary), and skeletal 
(sternoschisis, absent rib, fused rib, fused cervical arch, misaligned cervical 
vertebra, and absent thoracic vertebra) abnormalities.
Single oral administration of [14C] gilteritinib to pregnant rats resulted in transfer of 
radioactivity to the fetus similar to that observed in maternal plasma on day 14 of 

gestation. In addition, distribution profiles of radioactivity in most maternal tissues 
and the fetus on day 18 of gestation were similar to that on day 14 of gestation.
Lactation
Risk Summary
There are no data on the presence of gilteritinib and/or its metabolites in human 
milk, the effects on the breastfed child, or the effects on milk production. Following 
administration of radiolabeled gilteritinib to lactating rats, milk concentrations of 
radioactivity were higher than radioactivity in maternal plasma at 4 and 24 hours 
post-dose. In animal studies, gilteritinib and/or its metabolite(s) were distributed 
to the tissues in infant rats via the milk. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to breastfeed during 
treatment with XOSPATA and for 2 months after the last dose.
Females and Males of Reproductive Potential 
Pregnancy testing
Pregnancy testing is recommended for females of reproductive potential within 
seven days prior to initiating XOSPATA treatment.
Contraception 
Females
Advise females of reproductive potential to use effective contraception during 
treatment and for at least 6 months after the last dose of XOSPATA.
Males
Advise males of reproductive potential to use effective contraception during 
treatment and for at least 4 months after the last dose of XOSPATA.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use 
Of the 319 patients in clinical studies of XOSPATA, 43% were age 65 years or  
older, and 13% were 75 years or older. No overall differences in effectiveness or 
safety were observed between patients age 65 years or older and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with gilteritinib. Gilteritinib was 
not mutagenic in a bacterial mutagenesis (Ames) assay and was not clastogenic 
in a chromosome aberration test assay in Chinese hamster lung cells. Gilteritinib 
was positive for the induction of micronuclei in mouse bone marrow cells from  
65 mg/kg (195 mg/m2) the mid dose tested (approximately 2.6 times the 
recommended human dose of 120 mg). The effect of XOSPATA on human fertility 
is unknown. Administration of 10 mg/kg/day gilteritinib in the 4-week study in 
dogs (12 days of dosing) resulted in degeneration and necrosis of germ cells and 
spermatid giant cell formation in the testis as well as single cell necrosis of the 
epididymal duct epithelia of the epididymal head.
Animal Toxicology and/or Pharmacology
In the 13-week oral repeated dose toxicity studies in rats and dogs, target organs 
of toxicity included the eye and kidney.
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* Grouped terms: cardiac failure (cardiac failure, cardiac failure congestive, cardiomegaly, 
cardiomyopathy, chronic left ventricular failure, and ejection fraction decreased), 
hypersensitivity (anaphylactic reaction, angioedema, dermatitis allergic, drug  
hypersensitivity, erythema multiforme, hypersensitivity, and urticaria), pancreatitis (amylase 
increased, lipase increased, pancreatitis, pancreatitis acute), pericarditis/myocarditis 
(myocarditis, pericardial hemorrhage, pericardial rub, and pericarditis).

XOSPATA® (gilteritinib) tablets for oral use 
The following is a brief summary of full Prescribing Information. Please see the 
package insert for full prescribing information.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
differentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infiltrates, pleural or pericardial effusions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. 
If differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

INDICATIONS AND USAGE
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 (FLT3) 
mutation as detected by an FDA-approved test.
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the treatment of AML with XOSPATA based on the presence 
of FLT3 mutations in the blood or bone marrow. Information on FDA-
approved tests for the detection of a FLT3 mutation in AML is available at  
http://www.fda.gov/CompanionDiagnostics.
Recommended Dosage
The recommended starting dose of XOSPATA is 120 mg orally once daily with or 
without food. Response may be delayed. In the absence of disease progression 
or unacceptable toxicity, treatment for a minimum of 6 months is recommended 
to allow time for a clinical response. Do not break or crush XOSPATA tablets. 
Administer XOSPATA tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the dose as soon as 
possible on the same day, and at least 12 hours prior to the next scheduled dose. 
Return to the normal schedule the following day. Do not administer 2 doses within 
12 hours.
Dose Modification
Assess blood counts and blood chemistries, including creatine phosphokinase, 
prior to the initiation of XOSPATA, at least once weekly for the first month, once 
every other week for the second month, and once monthly for the duration of 
therapy. Perform electrocardiogram (ECG) prior to initiation of treatment with 
gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt dosing or reduce dose for toxicities.
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib or any 
of the excipients. Anaphylactic reactions have been observed in clinical trials.
WARNINGS AND PRECAUTIONS
Differentiation Syndrome
Of 319 patients treated with XOSPATA in the clinical trials, 3% experienced 
differentiation syndrome. Differentiation syndrome is associated with rapid 
proliferation and differentiation of myeloid cells and may be life-threatening 
or fatal if not treated. Symptoms of differentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural effusion, pericardial effusion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile neutrophilic 
dermatosis. Differentiation syndrome occurred as early as 2 days and up to 75 
days after XOSPATA initiation and has been observed with or without concomitant 
leukocytosis. Of the 11 patients who experienced differentiation syndrome,  
9 (82%) recovered after treatment or after dose interruption of XOSPATA. If 
differentiation syndrome is suspected, initiate dexamethasone 10 mg IV every 
12 hours (or an equivalent dose of an alternative oral or IV corticosteroid) 
and hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 3 days. 
Symptoms of differentiation syndrome may recur with premature discontinuation 
of corticosteroid treatment. If severe signs and/or symptoms persist for more than 
48 hours after initiation of corticosteroids, interrupt XOSPATA until signs and 
symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES)
Of 319 patients treated with XOSPATA in the clinical trials, 1% experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including seizure and 
altered mental status. Symptoms have resolved after discontinuation of XOSPATA. 
A diagnosis of PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XOSPATA in patients who develop PRES.
Prolonged QT Interval
XOSPATA has been associated with prolonged cardiac ventricular repolarization 
(QT interval). Of the 317 patients with a post-baseline QTc measurement on 
treatment with XOSPATA in the clinical trial, 1% were found to have a QTc interval 
greater than 500 msec and 7% of patients had an increase from baseline QTc 
greater than 60 msec. Perform electrocardiogram (ECG) prior to initiation of 
treatment with gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the 
next two subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and during 
XOSPATA administration.
Pancreatitis
Of 319 patients treated with XOSPATA in the clinical trials, 4% experienced 
pancreatitis. Evaluate patients who develop signs and symptoms of pancreatitis. 
Interrupt and reduce the dose of XOSPATA in patients who develop pancreatitis.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, XOSPATA can cause 
embryo-fetal harm when administered to a pregnant woman. Advise females 
of reproductive potential to use effective contraception during treatment with 
XOSPATA and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective contraception during 
treatment with XOSPATA and for at least 4 months after the last dose of XOSPATA. 
Pregnant women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential risk to 
the fetus. 

ADVERSE REACTIONS
Clinical Trial 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 profile of XOSPATA is based on 319 patients with relapsed or refractory 
AML treated with gilteritinib 120 mg daily in three clinical trials. The median 
duration of exposure to XOSPATA was 3.6 months (range 0.1 to 43.4 months). 
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
included cardiac arrest (1%) and one case each of differentiation syndrome 
and pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal impairment 
(8%), transaminase increased (6%) and noninfectious diarrhea (5%).
Of the 319 patients, 91 (29%) required a dose interruption due to an adverse 
reaction; the most common adverse reactions leading to dose interruption were 
aspartate aminotransferase increased (6%), alanine aminotransferase increased 
(6%) and fever (4%). Twenty patients (6%) required a dose reduction due to an 
adverse reaction. Twenty-two (7%) discontinued XOSPATA treatment permanently 
due to an adverse reaction. 
The most common (>1%) adverse reactions leading to discontinuation were 
aspartate aminotransferase increased (2%) and alanine aminotransferase  
increased (2%).
Overall, for the 319 patients, the most frequent (≥10%) all-grade nonhematological 
adverse reactions reported in patients were transaminase increased (51%), 
myalgia/arthralgia (50%), fatigue/malaise (44%), fever (41%), mucositis (41%), 
edema (40%), rash (36%), noninfectious diarrhea (35%), dyspnea (35%), nausea 
(30%), cough (28%), constipation (28%), eye disorders (25%), headache (24%), 
dizziness (22%), hypotension (22%), vomiting (21%), renal impairment (21%), 
abdominal pain (18%), neuropathy (18%), insomnia (15%) and dysgeusia (11%). 
The most frequent (≥5%) grade ≥3 nonhematological adverse reactions reported 
in patients were transaminase increased (21%), dyspnea (12%), hypotension 
(7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/malaise (6%). 
Shifts to grades 3-4 nonhematologic laboratory abnormalities included phosphate 
decreased (14%), alanine aminotransferase increased (13%), sodium decreased 

(12%), aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine increased 
(3%), and alkaline phosphatase increased (2%).
Other clinically significant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity* (8%), 
pancreatitis* (5%), cardiac failure* (4%), pericardial effusion (4%), acute febrile 
neutrophilic dermatosis (3%), differentiation syndrome (3%), pericarditis/
myocarditis* (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers
Concomitant use of XOSPATA with a combined P-gp and strong CYP3A inducer 
decreases gilteritinib exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong CYP3A inducers.
Strong CYP3A Inhibitors
Concomitant use of XOSPATA with a strong CYP3A inhibitor increases gilteritinib 
exposure. Consider alternative therapies that are not strong CYP3A inhibitors. If 
the concomitant use of these inhibitors is considered essential for the care of the 
patient, monitor patient more frequently for XOSPATA adverse reactions. Interrupt 
and reduce XOSPATA dosage in patients with serious or life-threatening toxicity.
Drugs that Target 5HT2B Receptor or Sigma Nonspecific Receptor
Concomitant use of gilteritinib may reduce the effects of drugs that target the 
5HT2B receptor or the sigma nonspecific receptor (e.g., escitalopram, fluoxetine, 
sertraline). Avoid concomitant use of these drugs with XOSPATA unless their use 
is considered essential for the care of the patient.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, XOSPATA  
can cause fetal harm when administered to a pregnant woman. There are no 
available data on XOSPATA use in pregnant women to inform a drug-associated 
risk of adverse developmental outcomes. In animal reproduction studies, 
administration of gilteritinib to pregnant rats during organogenesis caused adverse 
developmental outcomes including embryo-fetal lethality, suppressed fetal growth, 
and teratogenicity at maternal exposures (AUC24) approximately 0.4 times the 
AUC24 in patients receiving the recommended dose. Advise pregnant women of  
the potential risk to a fetus.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the 
use of medications. The background risk of major birth defects and miscarriage for 
the indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2%-4% and 15%-20%, respectively.
Data 
Animal Data 
In an embryo-fetal development study in rats, pregnant animals received oral doses 
of gilteritinib of 0, 0.3, 3, 10, and 30 mg/kg/day during the period of organogenesis. 
Maternal findings at 30 mg/kg/day (resulting in exposures approximately 0.4 
times the AUC24 in patients receiving the recommended dose) included decreased 
body weight and food consumption. Administration of gilteritinib at the dose of  
30 mg/kg/day also resulted in embryo-fetal death (post implantation loss), 
decreased fetal body and placental weight, and decreased numbers of ossified 
sternebrae and sacral and caudal vertebrae, and increased incidence of fetal gross 
external (anasarca, local edema, exencephaly, cleft lip, cleft palate, short tail, and 
umbilical hernia), visceral (microphthalmia; atrial and/or ventricular defects; and 
malformed/absent kidney, and malpositioned adrenal, and ovary), and skeletal 
(sternoschisis, absent rib, fused rib, fused cervical arch, misaligned cervical 
vertebra, and absent thoracic vertebra) abnormalities.
Single oral administration of [14C] gilteritinib to pregnant rats resulted in transfer of 
radioactivity to the fetus similar to that observed in maternal plasma on day 14 of 

gestation. In addition, distribution profiles of radioactivity in most maternal tissues 
and the fetus on day 18 of gestation were similar to that on day 14 of gestation.
Lactation
Risk Summary
There are no data on the presence of gilteritinib and/or its metabolites in human 
milk, the effects on the breastfed child, or the effects on milk production. Following 
administration of radiolabeled gilteritinib to lactating rats, milk concentrations of 
radioactivity were higher than radioactivity in maternal plasma at 4 and 24 hours 
post-dose. In animal studies, gilteritinib and/or its metabolite(s) were distributed 
to the tissues in infant rats via the milk. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to breastfeed during 
treatment with XOSPATA and for 2 months after the last dose.
Females and Males of Reproductive Potential 
Pregnancy testing
Pregnancy testing is recommended for females of reproductive potential within 
seven days prior to initiating XOSPATA treatment.
Contraception 
Females
Advise females of reproductive potential to use effective contraception during 
treatment and for at least 6 months after the last dose of XOSPATA.
Males
Advise males of reproductive potential to use effective contraception during 
treatment and for at least 4 months after the last dose of XOSPATA.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use 
Of the 319 patients in clinical studies of XOSPATA, 43% were age 65 years or  
older, and 13% were 75 years or older. No overall differences in effectiveness or 
safety were observed between patients age 65 years or older and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with gilteritinib. Gilteritinib was 
not mutagenic in a bacterial mutagenesis (Ames) assay and was not clastogenic 
in a chromosome aberration test assay in Chinese hamster lung cells. Gilteritinib 
was positive for the induction of micronuclei in mouse bone marrow cells from  
65 mg/kg (195 mg/m2) the mid dose tested (approximately 2.6 times the 
recommended human dose of 120 mg). The effect of XOSPATA on human fertility 
is unknown. Administration of 10 mg/kg/day gilteritinib in the 4-week study in 
dogs (12 days of dosing) resulted in degeneration and necrosis of germ cells and 
spermatid giant cell formation in the testis as well as single cell necrosis of the 
epididymal duct epithelia of the epididymal head.
Animal Toxicology and/or Pharmacology
In the 13-week oral repeated dose toxicity studies in rats and dogs, target organs 
of toxicity included the eye and kidney.
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* Grouped terms: cardiac failure (cardiac failure, cardiac failure congestive, cardiomegaly, 
cardiomyopathy, chronic left ventricular failure, and ejection fraction decreased), 
hypersensitivity (anaphylactic reaction, angioedema, dermatitis allergic, drug  
hypersensitivity, erythema multiforme, hypersensitivity, and urticaria), pancreatitis (amylase 
increased, lipase increased, pancreatitis, pancreatitis acute), pericarditis/myocarditis 
(myocarditis, pericardial hemorrhage, pericardial rub, and pericarditis).

XOSPATA® (gilteritinib) tablets for oral use 
The following is a brief summary of full Prescribing Information. Please see the 
package insert for full prescribing information.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
differentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infiltrates, pleural or pericardial effusions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. 
If differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

INDICATIONS AND USAGE
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 (FLT3) 
mutation as detected by an FDA-approved test.
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the treatment of AML with XOSPATA based on the presence 
of FLT3 mutations in the blood or bone marrow. Information on FDA-
approved tests for the detection of a FLT3 mutation in AML is available at  
http://www.fda.gov/CompanionDiagnostics.
Recommended Dosage
The recommended starting dose of XOSPATA is 120 mg orally once daily with or 
without food. Response may be delayed. In the absence of disease progression 
or unacceptable toxicity, treatment for a minimum of 6 months is recommended 
to allow time for a clinical response. Do not break or crush XOSPATA tablets. 
Administer XOSPATA tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the dose as soon as 
possible on the same day, and at least 12 hours prior to the next scheduled dose. 
Return to the normal schedule the following day. Do not administer 2 doses within 
12 hours.
Dose Modification
Assess blood counts and blood chemistries, including creatine phosphokinase, 
prior to the initiation of XOSPATA, at least once weekly for the first month, once 
every other week for the second month, and once monthly for the duration of 
therapy. Perform electrocardiogram (ECG) prior to initiation of treatment with 
gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt dosing or reduce dose for toxicities.
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib or any 
of the excipients. Anaphylactic reactions have been observed in clinical trials.
WARNINGS AND PRECAUTIONS
Differentiation Syndrome
Of 319 patients treated with XOSPATA in the clinical trials, 3% experienced 
differentiation syndrome. Differentiation syndrome is associated with rapid 
proliferation and differentiation of myeloid cells and may be life-threatening 
or fatal if not treated. Symptoms of differentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural effusion, pericardial effusion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile neutrophilic 
dermatosis. Differentiation syndrome occurred as early as 2 days and up to 75 
days after XOSPATA initiation and has been observed with or without concomitant 
leukocytosis. Of the 11 patients who experienced differentiation syndrome,  
9 (82%) recovered after treatment or after dose interruption of XOSPATA. If 
differentiation syndrome is suspected, initiate dexamethasone 10 mg IV every 
12 hours (or an equivalent dose of an alternative oral or IV corticosteroid) 
and hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 3 days. 
Symptoms of differentiation syndrome may recur with premature discontinuation 
of corticosteroid treatment. If severe signs and/or symptoms persist for more than 
48 hours after initiation of corticosteroids, interrupt XOSPATA until signs and 
symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES)
Of 319 patients treated with XOSPATA in the clinical trials, 1% experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including seizure and 
altered mental status. Symptoms have resolved after discontinuation of XOSPATA. 
A diagnosis of PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XOSPATA in patients who develop PRES.
Prolonged QT Interval
XOSPATA has been associated with prolonged cardiac ventricular repolarization 
(QT interval). Of the 317 patients with a post-baseline QTc measurement on 
treatment with XOSPATA in the clinical trial, 1% were found to have a QTc interval 
greater than 500 msec and 7% of patients had an increase from baseline QTc 
greater than 60 msec. Perform electrocardiogram (ECG) prior to initiation of 
treatment with gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the 
next two subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and during 
XOSPATA administration.
Pancreatitis
Of 319 patients treated with XOSPATA in the clinical trials, 4% experienced 
pancreatitis. Evaluate patients who develop signs and symptoms of pancreatitis. 
Interrupt and reduce the dose of XOSPATA in patients who develop pancreatitis.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, XOSPATA can cause 
embryo-fetal harm when administered to a pregnant woman. Advise females 
of reproductive potential to use effective contraception during treatment with 
XOSPATA and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective contraception during 
treatment with XOSPATA and for at least 4 months after the last dose of XOSPATA. 
Pregnant women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential risk to 
the fetus. 

ADVERSE REACTIONS
Clinical Trial 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 profile of XOSPATA is based on 319 patients with relapsed or refractory 
AML treated with gilteritinib 120 mg daily in three clinical trials. The median 
duration of exposure to XOSPATA was 3.6 months (range 0.1 to 43.4 months). 
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
included cardiac arrest (1%) and one case each of differentiation syndrome 
and pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal impairment 
(8%), transaminase increased (6%) and noninfectious diarrhea (5%).
Of the 319 patients, 91 (29%) required a dose interruption due to an adverse 
reaction; the most common adverse reactions leading to dose interruption were 
aspartate aminotransferase increased (6%), alanine aminotransferase increased 
(6%) and fever (4%). Twenty patients (6%) required a dose reduction due to an 
adverse reaction. Twenty-two (7%) discontinued XOSPATA treatment permanently 
due to an adverse reaction. 
The most common (>1%) adverse reactions leading to discontinuation were 
aspartate aminotransferase increased (2%) and alanine aminotransferase  
increased (2%).
Overall, for the 319 patients, the most frequent (≥10%) all-grade nonhematological 
adverse reactions reported in patients were transaminase increased (51%), 
myalgia/arthralgia (50%), fatigue/malaise (44%), fever (41%), mucositis (41%), 
edema (40%), rash (36%), noninfectious diarrhea (35%), dyspnea (35%), nausea 
(30%), cough (28%), constipation (28%), eye disorders (25%), headache (24%), 
dizziness (22%), hypotension (22%), vomiting (21%), renal impairment (21%), 
abdominal pain (18%), neuropathy (18%), insomnia (15%) and dysgeusia (11%). 
The most frequent (≥5%) grade ≥3 nonhematological adverse reactions reported 
in patients were transaminase increased (21%), dyspnea (12%), hypotension 
(7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/malaise (6%). 
Shifts to grades 3-4 nonhematologic laboratory abnormalities included phosphate 
decreased (14%), alanine aminotransferase increased (13%), sodium decreased 
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(12%), aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine increased 
(3%), and alkaline phosphatase increased (2%).
Other clinically significant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity* (8%), 
pancreatitis* (5%), cardiac failure* (4%), pericardial effusion (4%), acute febrile 
neutrophilic dermatosis (3%), differentiation syndrome (3%), pericarditis/
myocarditis* (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers
Concomitant use of XOSPATA with a combined P-gp and strong CYP3A inducer 
decreases gilteritinib exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong CYP3A inducers.
Strong CYP3A Inhibitors
Concomitant use of XOSPATA with a strong CYP3A inhibitor increases gilteritinib 
exposure. Consider alternative therapies that are not strong CYP3A inhibitors. If 
the concomitant use of these inhibitors is considered essential for the care of the 
patient, monitor patient more frequently for XOSPATA adverse reactions. Interrupt 
and reduce XOSPATA dosage in patients with serious or life-threatening toxicity.
Drugs that Target 5HT2B Receptor or Sigma Nonspecific Receptor
Concomitant use of gilteritinib may reduce the effects of drugs that target the 
5HT2B receptor or the sigma nonspecific receptor (e.g., escitalopram, fluoxetine, 
sertraline). Avoid concomitant use of these drugs with XOSPATA unless their use 
is considered essential for the care of the patient.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, XOSPATA  
can cause fetal harm when administered to a pregnant woman. There are no 
available data on XOSPATA use in pregnant women to inform a drug-associated 
risk of adverse developmental outcomes. In animal reproduction studies, 
administration of gilteritinib to pregnant rats during organogenesis caused adverse 
developmental outcomes including embryo-fetal lethality, suppressed fetal growth, 
and teratogenicity at maternal exposures (AUC24) approximately 0.4 times the 
AUC24 in patients receiving the recommended dose. Advise pregnant women of  
the potential risk to a fetus.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the 
use of medications. The background risk of major birth defects and miscarriage for 
the indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2%-4% and 15%-20%, respectively.
Data 
Animal Data 
In an embryo-fetal development study in rats, pregnant animals received oral doses 
of gilteritinib of 0, 0.3, 3, 10, and 30 mg/kg/day during the period of organogenesis. 
Maternal findings at 30 mg/kg/day (resulting in exposures approximately 0.4 
times the AUC24 in patients receiving the recommended dose) included decreased 
body weight and food consumption. Administration of gilteritinib at the dose of  
30 mg/kg/day also resulted in embryo-fetal death (post implantation loss), 
decreased fetal body and placental weight, and decreased numbers of ossified 
sternebrae and sacral and caudal vertebrae, and increased incidence of fetal gross 
external (anasarca, local edema, exencephaly, cleft lip, cleft palate, short tail, and 
umbilical hernia), visceral (microphthalmia; atrial and/or ventricular defects; and 
malformed/absent kidney, and malpositioned adrenal, and ovary), and skeletal 
(sternoschisis, absent rib, fused rib, fused cervical arch, misaligned cervical 
vertebra, and absent thoracic vertebra) abnormalities.
Single oral administration of [14C] gilteritinib to pregnant rats resulted in transfer of 
radioactivity to the fetus similar to that observed in maternal plasma on day 14 of 

gestation. In addition, distribution profiles of radioactivity in most maternal tissues 
and the fetus on day 18 of gestation were similar to that on day 14 of gestation.
Lactation
Risk Summary
There are no data on the presence of gilteritinib and/or its metabolites in human 
milk, the effects on the breastfed child, or the effects on milk production. Following 
administration of radiolabeled gilteritinib to lactating rats, milk concentrations of 
radioactivity were higher than radioactivity in maternal plasma at 4 and 24 hours 
post-dose. In animal studies, gilteritinib and/or its metabolite(s) were distributed 
to the tissues in infant rats via the milk. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to breastfeed during 
treatment with XOSPATA and for 2 months after the last dose.
Females and Males of Reproductive Potential 
Pregnancy testing
Pregnancy testing is recommended for females of reproductive potential within 
seven days prior to initiating XOSPATA treatment.
Contraception 
Females
Advise females of reproductive potential to use effective contraception during 
treatment and for at least 6 months after the last dose of XOSPATA.
Males
Advise males of reproductive potential to use effective contraception during 
treatment and for at least 4 months after the last dose of XOSPATA.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use 
Of the 319 patients in clinical studies of XOSPATA, 43% were age 65 years or  
older, and 13% were 75 years or older. No overall differences in effectiveness or 
safety were observed between patients age 65 years or older and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with gilteritinib. Gilteritinib was 
not mutagenic in a bacterial mutagenesis (Ames) assay and was not clastogenic 
in a chromosome aberration test assay in Chinese hamster lung cells. Gilteritinib 
was positive for the induction of micronuclei in mouse bone marrow cells from  
65 mg/kg (195 mg/m2) the mid dose tested (approximately 2.6 times the 
recommended human dose of 120 mg). The effect of XOSPATA on human fertility 
is unknown. Administration of 10 mg/kg/day gilteritinib in the 4-week study in 
dogs (12 days of dosing) resulted in degeneration and necrosis of germ cells and 
spermatid giant cell formation in the testis as well as single cell necrosis of the 
epididymal duct epithelia of the epididymal head.
Animal Toxicology and/or Pharmacology
In the 13-week oral repeated dose toxicity studies in rats and dogs, target organs 
of toxicity included the eye and kidney.
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* Grouped terms: cardiac failure (cardiac failure, cardiac failure congestive, cardiomegaly, 
cardiomyopathy, chronic left ventricular failure, and ejection fraction decreased), 
hypersensitivity (anaphylactic reaction, angioedema, dermatitis allergic, drug  
hypersensitivity, erythema multiforme, hypersensitivity, and urticaria), pancreatitis (amylase 
increased, lipase increased, pancreatitis, pancreatitis acute), pericarditis/myocarditis 
(myocarditis, pericardial hemorrhage, pericardial rub, and pericarditis).

XOSPATA® (gilteritinib) tablets for oral use 
The following is a brief summary of full Prescribing Information. Please see the 
package insert for full prescribing information.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
differentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infiltrates, pleural or pericardial effusions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. 
If differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

INDICATIONS AND USAGE
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 (FLT3) 
mutation as detected by an FDA-approved test.
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the treatment of AML with XOSPATA based on the presence 
of FLT3 mutations in the blood or bone marrow. Information on FDA-
approved tests for the detection of a FLT3 mutation in AML is available at  
http://www.fda.gov/CompanionDiagnostics.
Recommended Dosage
The recommended starting dose of XOSPATA is 120 mg orally once daily with or 
without food. Response may be delayed. In the absence of disease progression 
or unacceptable toxicity, treatment for a minimum of 6 months is recommended 
to allow time for a clinical response. Do not break or crush XOSPATA tablets. 
Administer XOSPATA tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the dose as soon as 
possible on the same day, and at least 12 hours prior to the next scheduled dose. 
Return to the normal schedule the following day. Do not administer 2 doses within 
12 hours.
Dose Modification
Assess blood counts and blood chemistries, including creatine phosphokinase, 
prior to the initiation of XOSPATA, at least once weekly for the first month, once 
every other week for the second month, and once monthly for the duration of 
therapy. Perform electrocardiogram (ECG) prior to initiation of treatment with 
gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt dosing or reduce dose for toxicities.
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib or any 
of the excipients. Anaphylactic reactions have been observed in clinical trials.
WARNINGS AND PRECAUTIONS
Differentiation Syndrome
Of 319 patients treated with XOSPATA in the clinical trials, 3% experienced 
differentiation syndrome. Differentiation syndrome is associated with rapid 
proliferation and differentiation of myeloid cells and may be life-threatening 
or fatal if not treated. Symptoms of differentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural effusion, pericardial effusion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile neutrophilic 
dermatosis. Differentiation syndrome occurred as early as 2 days and up to 75 
days after XOSPATA initiation and has been observed with or without concomitant 
leukocytosis. Of the 11 patients who experienced differentiation syndrome,  
9 (82%) recovered after treatment or after dose interruption of XOSPATA. If 
differentiation syndrome is suspected, initiate dexamethasone 10 mg IV every 
12 hours (or an equivalent dose of an alternative oral or IV corticosteroid) 
and hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 3 days. 
Symptoms of differentiation syndrome may recur with premature discontinuation 
of corticosteroid treatment. If severe signs and/or symptoms persist for more than 
48 hours after initiation of corticosteroids, interrupt XOSPATA until signs and 
symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES)
Of 319 patients treated with XOSPATA in the clinical trials, 1% experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including seizure and 
altered mental status. Symptoms have resolved after discontinuation of XOSPATA. 
A diagnosis of PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XOSPATA in patients who develop PRES.
Prolonged QT Interval
XOSPATA has been associated with prolonged cardiac ventricular repolarization 
(QT interval). Of the 317 patients with a post-baseline QTc measurement on 
treatment with XOSPATA in the clinical trial, 1% were found to have a QTc interval 
greater than 500 msec and 7% of patients had an increase from baseline QTc 
greater than 60 msec. Perform electrocardiogram (ECG) prior to initiation of 
treatment with gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the 
next two subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and during 
XOSPATA administration.
Pancreatitis
Of 319 patients treated with XOSPATA in the clinical trials, 4% experienced 
pancreatitis. Evaluate patients who develop signs and symptoms of pancreatitis. 
Interrupt and reduce the dose of XOSPATA in patients who develop pancreatitis.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, XOSPATA can cause 
embryo-fetal harm when administered to a pregnant woman. Advise females 
of reproductive potential to use effective contraception during treatment with 
XOSPATA and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective contraception during 
treatment with XOSPATA and for at least 4 months after the last dose of XOSPATA. 
Pregnant women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential risk to 
the fetus. 

ADVERSE REACTIONS
Clinical Trial 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 profile of XOSPATA is based on 319 patients with relapsed or refractory 
AML treated with gilteritinib 120 mg daily in three clinical trials. The median 
duration of exposure to XOSPATA was 3.6 months (range 0.1 to 43.4 months). 
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
included cardiac arrest (1%) and one case each of differentiation syndrome 
and pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal impairment 
(8%), transaminase increased (6%) and noninfectious diarrhea (5%).
Of the 319 patients, 91 (29%) required a dose interruption due to an adverse 
reaction; the most common adverse reactions leading to dose interruption were 
aspartate aminotransferase increased (6%), alanine aminotransferase increased 
(6%) and fever (4%). Twenty patients (6%) required a dose reduction due to an 
adverse reaction. Twenty-two (7%) discontinued XOSPATA treatment permanently 
due to an adverse reaction. 
The most common (>1%) adverse reactions leading to discontinuation were 
aspartate aminotransferase increased (2%) and alanine aminotransferase  
increased (2%).
Overall, for the 319 patients, the most frequent (≥10%) all-grade nonhematological 
adverse reactions reported in patients were transaminase increased (51%), 
myalgia/arthralgia (50%), fatigue/malaise (44%), fever (41%), mucositis (41%), 
edema (40%), rash (36%), noninfectious diarrhea (35%), dyspnea (35%), nausea 
(30%), cough (28%), constipation (28%), eye disorders (25%), headache (24%), 
dizziness (22%), hypotension (22%), vomiting (21%), renal impairment (21%), 
abdominal pain (18%), neuropathy (18%), insomnia (15%) and dysgeusia (11%). 
The most frequent (≥5%) grade ≥3 nonhematological adverse reactions reported 
in patients were transaminase increased (21%), dyspnea (12%), hypotension 
(7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/malaise (6%). 
Shifts to grades 3-4 nonhematologic laboratory abnormalities included phosphate 
decreased (14%), alanine aminotransferase increased (13%), sodium decreased 

(12%), aspartate aminotransferase increased (10%), calcium decreased (6%), 
creatine kinase increased (6%), triglycerides increased (6%), creatinine increased 
(3%), and alkaline phosphatase increased (2%).
Other clinically significant adverse reactions occurring in ≤10% of patients 
included: electrocardiogram QT prolonged (9%), hypersensitivity* (8%), 
pancreatitis* (5%), cardiac failure* (4%), pericardial effusion (4%), acute febrile 
neutrophilic dermatosis (3%), differentiation syndrome (3%), pericarditis/
myocarditis* (2%), large intestine perforation (1%), and posterior reversible 
encephalopathy syndrome (1%).

DRUG INTERACTIONS
Combined P-gp and Strong CYP3A Inducers
Concomitant use of XOSPATA with a combined P-gp and strong CYP3A inducer 
decreases gilteritinib exposure which may decrease XOSPATA efficacy. Avoid 
concomitant use of XOSPATA with combined P-gp and strong CYP3A inducers.
Strong CYP3A Inhibitors
Concomitant use of XOSPATA with a strong CYP3A inhibitor increases gilteritinib 
exposure. Consider alternative therapies that are not strong CYP3A inhibitors. If 
the concomitant use of these inhibitors is considered essential for the care of the 
patient, monitor patient more frequently for XOSPATA adverse reactions. Interrupt 
and reduce XOSPATA dosage in patients with serious or life-threatening toxicity.
Drugs that Target 5HT2B Receptor or Sigma Nonspecific Receptor
Concomitant use of gilteritinib may reduce the effects of drugs that target the 
5HT2B receptor or the sigma nonspecific receptor (e.g., escitalopram, fluoxetine, 
sertraline). Avoid concomitant use of these drugs with XOSPATA unless their use 
is considered essential for the care of the patient.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, XOSPATA  
can cause fetal harm when administered to a pregnant woman. There are no 
available data on XOSPATA use in pregnant women to inform a drug-associated 
risk of adverse developmental outcomes. In animal reproduction studies, 
administration of gilteritinib to pregnant rats during organogenesis caused adverse 
developmental outcomes including embryo-fetal lethality, suppressed fetal growth, 
and teratogenicity at maternal exposures (AUC24) approximately 0.4 times the 
AUC24 in patients receiving the recommended dose. Advise pregnant women of  
the potential risk to a fetus.
Adverse outcomes in pregnancy occur regardless of the health of the mother or the 
use of medications. The background risk of major birth defects and miscarriage for 
the indicated population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2%-4% and 15%-20%, respectively.
Data 
Animal Data 
In an embryo-fetal development study in rats, pregnant animals received oral doses 
of gilteritinib of 0, 0.3, 3, 10, and 30 mg/kg/day during the period of organogenesis. 
Maternal findings at 30 mg/kg/day (resulting in exposures approximately 0.4 
times the AUC24 in patients receiving the recommended dose) included decreased 
body weight and food consumption. Administration of gilteritinib at the dose of  
30 mg/kg/day also resulted in embryo-fetal death (post implantation loss), 
decreased fetal body and placental weight, and decreased numbers of ossified 
sternebrae and sacral and caudal vertebrae, and increased incidence of fetal gross 
external (anasarca, local edema, exencephaly, cleft lip, cleft palate, short tail, and 
umbilical hernia), visceral (microphthalmia; atrial and/or ventricular defects; and 
malformed/absent kidney, and malpositioned adrenal, and ovary), and skeletal 
(sternoschisis, absent rib, fused rib, fused cervical arch, misaligned cervical 
vertebra, and absent thoracic vertebra) abnormalities.
Single oral administration of [14C] gilteritinib to pregnant rats resulted in transfer of 
radioactivity to the fetus similar to that observed in maternal plasma on day 14 of 

gestation. In addition, distribution profiles of radioactivity in most maternal tissues 
and the fetus on day 18 of gestation were similar to that on day 14 of gestation.
Lactation
Risk Summary
There are no data on the presence of gilteritinib and/or its metabolites in human 
milk, the effects on the breastfed child, or the effects on milk production. Following 
administration of radiolabeled gilteritinib to lactating rats, milk concentrations of 
radioactivity were higher than radioactivity in maternal plasma at 4 and 24 hours 
post-dose. In animal studies, gilteritinib and/or its metabolite(s) were distributed 
to the tissues in infant rats via the milk. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to breastfeed during 
treatment with XOSPATA and for 2 months after the last dose.
Females and Males of Reproductive Potential 
Pregnancy testing
Pregnancy testing is recommended for females of reproductive potential within 
seven days prior to initiating XOSPATA treatment.
Contraception 
Females
Advise females of reproductive potential to use effective contraception during 
treatment and for at least 6 months after the last dose of XOSPATA.
Males
Advise males of reproductive potential to use effective contraception during 
treatment and for at least 4 months after the last dose of XOSPATA.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use 
Of the 319 patients in clinical studies of XOSPATA, 43% were age 65 years or  
older, and 13% were 75 years or older. No overall differences in effectiveness or 
safety were observed between patients age 65 years or older and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been performed with gilteritinib. Gilteritinib was 
not mutagenic in a bacterial mutagenesis (Ames) assay and was not clastogenic 
in a chromosome aberration test assay in Chinese hamster lung cells. Gilteritinib 
was positive for the induction of micronuclei in mouse bone marrow cells from  
65 mg/kg (195 mg/m2) the mid dose tested (approximately 2.6 times the 
recommended human dose of 120 mg). The effect of XOSPATA on human fertility 
is unknown. Administration of 10 mg/kg/day gilteritinib in the 4-week study in 
dogs (12 days of dosing) resulted in degeneration and necrosis of germ cells and 
spermatid giant cell formation in the testis as well as single cell necrosis of the 
epididymal duct epithelia of the epididymal head.
Animal Toxicology and/or Pharmacology
In the 13-week oral repeated dose toxicity studies in rats and dogs, target organs 
of toxicity included the eye and kidney.
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* Grouped terms: cardiac failure (cardiac failure, cardiac failure congestive, cardiomegaly, 
cardiomyopathy, chronic left ventricular failure, and ejection fraction decreased), 
hypersensitivity (anaphylactic reaction, angioedema, dermatitis allergic, drug  
hypersensitivity, erythema multiforme, hypersensitivity, and urticaria), pancreatitis (amylase 
increased, lipase increased, pancreatitis, pancreatitis acute), pericarditis/myocarditis 
(myocarditis, pericardial hemorrhage, pericardial rub, and pericarditis).

XOSPATA® (gilteritinib) tablets for oral use 
The following is a brief summary of full Prescribing Information. Please see the 
package insert for full prescribing information.

WARNING: DIFFERENTIATION SYNDROME
Patients treated with XOSPATA have experienced symptoms of 
differentiation syndrome, which can be fatal or life-threatening 
if not treated. Symptoms may include fever, dyspnea, hypoxia, 
pulmonary infiltrates, pleural or pericardial effusions, rapid weight 
gain or peripheral edema, hypotension, or renal dysfunction. 
If differentiation syndrome is suspected, initiate corticosteroid 
therapy and hemodynamic monitoring until symptom resolution.

INDICATIONS AND USAGE
XOSPATA is indicated for the treatment of adult patients who have relapsed or 
refractory acute myeloid leukemia (AML) with a FMS-like tyrosine kinase 3 (FLT3) 
mutation as detected by an FDA-approved test.
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the treatment of AML with XOSPATA based on the presence 
of FLT3 mutations in the blood or bone marrow. Information on FDA-
approved tests for the detection of a FLT3 mutation in AML is available at  
http://www.fda.gov/CompanionDiagnostics.
Recommended Dosage
The recommended starting dose of XOSPATA is 120 mg orally once daily with or 
without food. Response may be delayed. In the absence of disease progression 
or unacceptable toxicity, treatment for a minimum of 6 months is recommended 
to allow time for a clinical response. Do not break or crush XOSPATA tablets. 
Administer XOSPATA tablets orally about the same time each day. If a dose of 
XOSPATA is missed or not taken at the usual time, administer the dose as soon as 
possible on the same day, and at least 12 hours prior to the next scheduled dose. 
Return to the normal schedule the following day. Do not administer 2 doses within 
12 hours.
Dose Modification
Assess blood counts and blood chemistries, including creatine phosphokinase, 
prior to the initiation of XOSPATA, at least once weekly for the first month, once 
every other week for the second month, and once monthly for the duration of 
therapy. Perform electrocardiogram (ECG) prior to initiation of treatment with 
gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the next two 
subsequent cycles. Interrupt dosing or reduce dose for toxicities.
CONTRAINDICATIONS
XOSPATA is contraindicated in patients with hypersensitivity to gilteritinib or any 
of the excipients. Anaphylactic reactions have been observed in clinical trials.
WARNINGS AND PRECAUTIONS
Differentiation Syndrome
Of 319 patients treated with XOSPATA in the clinical trials, 3% experienced 
differentiation syndrome. Differentiation syndrome is associated with rapid 
proliferation and differentiation of myeloid cells and may be life-threatening 
or fatal if not treated. Symptoms of differentiation syndrome in patients treated 
with XOSPATA included fever, dyspnea, pleural effusion, pericardial effusion, 
pulmonary edema, hypotension, rapid weight gain, peripheral edema, rash, 
and renal dysfunction. Some cases had concomitant acute febrile neutrophilic 
dermatosis. Differentiation syndrome occurred as early as 2 days and up to 75 
days after XOSPATA initiation and has been observed with or without concomitant 
leukocytosis. Of the 11 patients who experienced differentiation syndrome,  
9 (82%) recovered after treatment or after dose interruption of XOSPATA. If 
differentiation syndrome is suspected, initiate dexamethasone 10 mg IV every 
12 hours (or an equivalent dose of an alternative oral or IV corticosteroid) 
and hemodynamic monitoring until improvement. Taper corticosteroids after 
resolution of symptoms and administer corticosteroids for a minimum of 3 days. 
Symptoms of differentiation syndrome may recur with premature discontinuation 
of corticosteroid treatment. If severe signs and/or symptoms persist for more than 
48 hours after initiation of corticosteroids, interrupt XOSPATA until signs and 
symptoms are no longer severe.

Posterior Reversible Encephalopathy Syndrome (PRES)
Of 319 patients treated with XOSPATA in the clinical trials, 1% experienced posterior 
reversible encephalopathy syndrome (PRES) with symptoms including seizure and 
altered mental status. Symptoms have resolved after discontinuation of XOSPATA. 
A diagnosis of PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XOSPATA in patients who develop PRES.
Prolonged QT Interval
XOSPATA has been associated with prolonged cardiac ventricular repolarization 
(QT interval). Of the 317 patients with a post-baseline QTc measurement on 
treatment with XOSPATA in the clinical trial, 1% were found to have a QTc interval 
greater than 500 msec and 7% of patients had an increase from baseline QTc 
greater than 60 msec. Perform electrocardiogram (ECG) prior to initiation of 
treatment with gilteritinib, on days 8 and 15 of cycle 1, and prior to the start of the 
next two subsequent cycles. Interrupt and reduce XOSPATA dosage in patients who 
have a QTcF >500 msec. Hypokalemia or hypomagnesemia may increase the QT 
prolongation risk. Correct hypokalemia or hypomagnesemia prior to and during 
XOSPATA administration.
Pancreatitis
Of 319 patients treated with XOSPATA in the clinical trials, 4% experienced 
pancreatitis. Evaluate patients who develop signs and symptoms of pancreatitis. 
Interrupt and reduce the dose of XOSPATA in patients who develop pancreatitis.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, XOSPATA can cause 
embryo-fetal harm when administered to a pregnant woman. Advise females 
of reproductive potential to use effective contraception during treatment with 
XOSPATA and for at least 6 months after the last dose of XOSPATA. Advise males 
with female partners of reproductive potential to use effective contraception during 
treatment with XOSPATA and for at least 4 months after the last dose of XOSPATA. 
Pregnant women, patients becoming pregnant while receiving XOSPATA or male 
patients with pregnant female partners should be apprised of the potential risk to 
the fetus. 

ADVERSE REACTIONS
Clinical Trial 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 profile of XOSPATA is based on 319 patients with relapsed or refractory 
AML treated with gilteritinib 120 mg daily in three clinical trials. The median 
duration of exposure to XOSPATA was 3.6 months (range 0.1 to 43.4 months). 
Fatal adverse reactions occurred in 2% of patients receiving XOSPATA. These 
included cardiac arrest (1%) and one case each of differentiation syndrome 
and pancreatitis. The most frequent (≥5%) nonhematological serious adverse 
reactions reported in patients were fever (13%), dyspnea (9%), renal impairment 
(8%), transaminase increased (6%) and noninfectious diarrhea (5%).
Of the 319 patients, 91 (29%) required a dose interruption due to an adverse 
reaction; the most common adverse reactions leading to dose interruption were 
aspartate aminotransferase increased (6%), alanine aminotransferase increased 
(6%) and fever (4%). Twenty patients (6%) required a dose reduction due to an 
adverse reaction. Twenty-two (7%) discontinued XOSPATA treatment permanently 
due to an adverse reaction. 
The most common (>1%) adverse reactions leading to discontinuation were 
aspartate aminotransferase increased (2%) and alanine aminotransferase  
increased (2%).
Overall, for the 319 patients, the most frequent (≥10%) all-grade nonhematological 
adverse reactions reported in patients were transaminase increased (51%), 
myalgia/arthralgia (50%), fatigue/malaise (44%), fever (41%), mucositis (41%), 
edema (40%), rash (36%), noninfectious diarrhea (35%), dyspnea (35%), nausea 
(30%), cough (28%), constipation (28%), eye disorders (25%), headache (24%), 
dizziness (22%), hypotension (22%), vomiting (21%), renal impairment (21%), 
abdominal pain (18%), neuropathy (18%), insomnia (15%) and dysgeusia (11%). 
The most frequent (≥5%) grade ≥3 nonhematological adverse reactions reported 
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(7%), mucositis (7%), myalgia/arthralgia (7%), and fatigue/malaise (6%). 
Shifts to grades 3-4 nonhematologic laboratory abnormalities included phosphate 
decreased (14%), alanine aminotransferase increased (13%), sodium decreased 

S:19"
S:11"

T:20"
T:12"

B:20.25"
B:12.5"

F:10"

FS:9"

F:10"

FS:9"
077-0993-PM_HCP_JA_KING_Size_OncLIVE_M1FR.indd   3-4 3/18/20   4:10 PM

_ONGxxxxxx_Astellas_Xospata.indd   4-5_ONGxxxxxx_Astellas_Xospata.indd   4-5 3/23/20   9:17 AM3/23/20   9:17 AM



Section

4    Vol. 21 | No. 9 | MAY 2020

EDITOR IN CHIEF

MAURIE MARKMAN, MD 
President
Medicine & Science 
Cancer Treatment Centers  
of America
Philadelphia, PA

Interested in joining
our Advisory Board?
Contact Anita Shaffer, 
AnitaShaffer@onclive.com

4    Vol. 21 | No. 9 | MAY 2020

Advisory Board

Ghassan K. Abou-Alfa, MD 
Memorial Sloan Kettering  
Cancer Center
New York, NY

Kenneth C. Anderson, MD 
Dana-Farber Cancer Institute
Boston, MA

Arjun V. Balar, MD 
NYU Langone Medical Center
New York, NY

Tanios Bekaii-Saab, MD, FACP 
Mayo Clinic Cancer Center
Phoenix, AZ

Johanna C. Bendell, MD 
Sarah Cannon Research 
Institute/Tennessee Oncology
Nashville, TN

Michael J. Birrer, MD, PhD 
University of Arkansas  
for Medical Sciences
Winthrop P. Rockefeller  
Cancer Institute
Little Rock, AR

Patrick I. Borgen, MD 
Maimonides Medical Center
Brooklyn, NY

Jennifer R. Brown, MD, PhD 
Dana-Farber Cancer Institute
Boston, MA

Adam M. Brufsky, MD, PhD 
University of Pittsburgh  
Medical Center
Pittsburgh, PA

Howard “Skip” Burris III, MD  
Sarah Cannon Research Insti-
tute/Tennessee Oncology
Nashville, TN

Barbara A. Burtness, MD 
Yale Cancer Center
New Haven, CT

Ezra Cohen, MD
Moores Cancer Center 
UC San Diego Health
La Jolla, CA

Jorge E. Cortes, MD 
Augusta University 
Georgia Cancer Center
Augusta, GA

Jeffrey Crawford, MD 
Duke University School  
of Medicine
Durham, NC

Naval G. Daver, MD
The University of Texas  
MD Anderson Cancer Center
Houston, TX

Daniel J. DeAngelo, MD, PhD 
Dana-Farber Cancer Institute
Boston, MA

George D. Demetri, MD 
Dana-Farber Cancer Institute
Boston, MA

Cathy Eng, MD 
Vanderbilt-Ingram Cancer Center 
Nashville, TN

Harry P. Erba, MD, PhD 
Duke University School  
of Medicine
Durham, NC

Alessandra Ferrajoli, MD 
The University of Texas 
MD Anderson Cancer Center
Houston, TX

Robert A. Figlin, MD 
Cedars-Sinai Medical Center
Los Angeles, CA

Richard S. Finn, MD 
David Geffen School of Medicine 
at UCLA
Santa Monica, CA

David R. Gandara, MD 
UC Davis Health
Comprehensive Cancer Center
Sacramento, CA

Edward B. Garon, MD 
David Geffen School of Medicine 
at UCLA
Santa Monica, CA

Daniel J. George, MD 
Duke University School  
of Medicine
Durham, NC

Leonard G. Gomella, MD
Sidney Kimmel Cancer Center
at Jefferson University Hospitals
Philadelphia, PA

Andre Goy, MD 
John Theurer Cancer Center
Hackensack, NJ

William J. Gradishar, MD 
Northwestern University
Feinberg School of Medicine
Chicago, IL

Axel Grothey, MD
West Cancer Center
Memphis, TN

Omid Hamid, MD 
The Angeles Clinic and Research 
Institute
Los Angeles, CA

Roy S. Herbst MD, PhD 
Smilow Cancer Hospital  
Yale New Haven Health
New Haven, CT

Howard S. Hochster, MD 
Rutgers Cancer Institute
of New Jersey
New Brunswick, NJ

Leora Horn, MD, MSc 
Vanderbilt-Ingram Cancer Center 
Nashville, TN

Sara A. Hurvitz, MD 
David Geffen School of Medicine 
at UCLA
Santa Monica, CA

Thomas Hutson, DO, PharmD 
Texas Oncology/Baylor Charles 
A. Sammons Cancer Center
Dallas, TX

Elias Jabbour, MD 
The University of Texas 
MD Anderson Cancer Center
Houston, TX

Melissa L. Johnson, MD 
Sarah Cannon Research
Institute/Tennessee Oncology
Nashville, TN

Richard W. Joseph, MD 
Mayo Clinic Cancer Center
Jacksonville, FL

Mario E. Lacouture, MD 
Memorial Sloan Kettering  
Cancer Center
New York, NY

Corey J. Langer, MD  
Penn Medicine 
Abramson Cancer Center
Philadelphia, PA

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

Sagar Lonial, MD 
Winship Cancer Institute 
of Emory University
Atlanta, GA

Jason J. Luke, MD 
University of Pittsburgh
Medical Center
Pittsburgh, PA

Eleftherios “Terry” P. 
Mamounas, MD 
UF Health Cancer Center 
at Orlando Health
Orlando, FL

John L. Marshall, MD
Georgetown University Hospital
The Ruesch Center for the Cure  
of Gastrointestinal Cancers 
Lombardi Comprehensive  
Cancer Center 
Washington, DC

Ruben A. Mesa, MD 
UT Health Cancer Center
San Antonio, TX

Michael A. Morse, MD 
Duke University School  
of Medicine
Durham, NC

Susan M. O’Brien, MD 
UC Irvine Health
Orange, CA

Eileen M. O’Reilly, MD 
Memorial Sloan Kettering  
Cancer Center
New York, NY

Joyce A. O’Shaughnessy, MD 
Texas Oncology/Baylor Charles 
A. Sammons Cancer Center
Dallas, TX

Sumanta K. Pal, MD 
City Of Hope
Duarte, CA

Andrew L. Pecora, 
MD, CPE 
John Theurer Cancer Center
Hackensack, NJ

Roman Perez-Soler, MD 
Albert Einstein 
College of Medicine  
Montefiore Medical Center
Bronx, NY

Daniel P. Petrylak, MD 
Smilow Cancer Hospital  
Yale New Haven Health
New Haven, CT

Philip Philip, MD, PhD 
Barbara Ann Karmanos  
Cancer Institute
Detroit, MI

Elizabeth R. Plimack, MD, MS 
Fox Chase Cancer Center
Philadelphia, PA

Suresh S. Ramalingam, MD 
Winship Cancer Institute  
of Emory University
Atlanta, GA

Adam I. Riker, MD
Louisiana State University, School 
of Medicine  
New Orleans, LA

Brian I. Rini, MD 
Vanderbilt-Ingram Cancer Center 
Nashville, TN

Hope S. Rugo, MD, FASCO 
UCSF Helen Diller Family  
Comprehensive Cancer Center
San Francisco, CA

Nabil F. Saba MD
Winship Cancer Institute 
of Emory University
Atlanta, GA

A. Oliver Sartor, MD 
Tulane University School  
of Medicine
New Orleans, LA

Lee S. Schwartzberg, MD 
West Cancer Center 
Germantown, TN 

Andrew D. Seidman, MD 
Memorial Sloan Kettering  
Cancer Center
New York, NY

Lecia V. Sequist, MD 
Massachusetts General Hospital
Boston, MA

George R. Simon, MD 
The University of Texas 
MD Anderson Cancer Center
Houston, TX

Mark A. Socinski, MD 
AdventHealth Cancer Institute
Orlando, FL

Debu Tripathy, MD 
The University of Texas  
MD Anderson Cancer Center
Houston, TX

Brian Van Tine, MD, PhD 
Washington University School  
of Medicine
Siteman Cancer Center
St. Louis, MO 

Alan P. Venook, MD 
UCSF Helen Diller Family  
Comprehensive Cancer Center
San Francisco, CA

Nicholas J. Vogelzang, MD 
Comprehensive Cancer  
Centers of Nevada
Las Vegas, NV

Everett E. Vokes, MD 
University of Chicago Medicine
Chicago, IL

Heather A. Wakelee, MD  
Stanford University  
Medical Center
Stanford, CA

Jeffrey S. Weber, MD, PhD 
NYU Langone Medical Center
New York, NY

Jared Weiss, MD 
University of North Carolina  
at Chapel Hill School of Medicine
Chapel Hill, NC

Jack L. West, MD 
City of Hope
Duarte, CA

William G. Wierda, MD, PhD 
The University of Texas  
MD Anderson Cancer Center
Houston, TX

Anas Younes, MD 
Memorial Sloan Kettering  
Cancer Center
New York, NY



Section

Vol. 21 | No. 9 | MAY 2020   5

Strategic Alliance Partnership

P A R T N E R S

Cancer Care

.com
Bringing the Global Oncology Community Together

SAP_v2.indd   2SAP_v2.indd   2 2/26/20   12:59 PM2/26/20   12:59 PM

Our editors collaborate with renowned cancer centers across the country to bring 
you reports on cutting-edge developments in oncology research and treatment.  
For this month’s Partner Perspectives, go to page 54.



6    Vol. 21 | No. 9 | MAY 2020

by RACHEL NAROZNIAK, MA

Coronavirus disease 2019 (COVID-19) almost derailed the international networks that the 
National Marrow Donor Program/Be The Match registry relies upon for bone marrow and cord 
blood transplantations. Meanwhile, Novartis was facing disruptions in its system for transporting 
T cells needed for tisagenlecleucel (Kymriah) chimeric antigen receptor therapy. Officials from 
both organizations discuss navigating global oncology amid a pandemic.
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Scrambling to Deliver Care
CORONAVIRUS DISEASE 2019 (COVID-19) has so disrupted our 
health care system that it is difficult to envision how profoundly 
our models for delivering medical services will be affected when 

the pandemic finally ebbs. After most states enforced some level of 
social distancing,1 in-person office visits were canceled and surgical 

procedures deemed not immediately essential were postponed.
Patients with cancer, however, often cannot wait for the curve in COVID-19 

cases and deaths to flatten. The oncology community has responded with 
thoughtful and rapid consideration of how care can be delivered safely for 
patients and providers during the pandemic, as evidenced by the important and 
timely interviews with experts featured on OncLive.com.

Telehealth services and new dosing strategies may help some patients with 
cancer during this crisis, but others need the sophisticated life-saving therapies 
that several decades of innovation have produced. In this issue of OncologyLive®, 
we describe the extraordinary efforts of 2 providers of these therapies to keep 
treatments flowing amid widespread restrictions on international travel and 
flight cancellations throughout the airline industry.

The National Marrow Donor Program (NMDP)/Be The Match is a model of 
international cooperation; starting in the 1980s, the nonprofit group has built 
a diverse registry of bone marrow, peripheral blood stem cells, and umbilical 
cord blood donations through a network that reaches patients in approxi-
mately 40 countries.

For Novartis, the manufacture of the genetically engineered chimeric antigen 
receptor T-cell therapy tisagenlecleucel (Kymriah) for patients with hemato-
logic malignancies has always been painstaking and complex. As development 
of the novel therapy unfolds in the marketplace, the pharmaceutical company 
plans to set up sites in different countries. Now, however, T cells extracted from 
patients in Europe via leukapheresis are transported to a facility in New Jersey 
for engineering.

What happens to these international connections when planes are grounded? 
Leaders from both organizations pivoted quickly to work around the challenges 
posed by COVID-19. NMDP/Be The Match obtained exemptions to the travel 
restrictions, a partial solution to a new host of transportation problems, and 
enacted changes to their process for handling biologic materials. Novartis lined 
up cargo transportation so patients were not left without the T-cell therapy.

These efforts exemplify the kind of creative thinking needed as we move 
forward in a world so utterly changed by COVID-19. Our content team is commit-
ted to bringing you the very best information on a broad range of oncology topics 
throughout this journey.

As always, thank you for reading―and stay safe.
Mike Hennessy Sr

Chairman and Founder

R E F E R E N C E

1.  Gershman J. A guide to state coronavirus lockdowns. The Wall Street Journal. Published April 20, 2020. Accessed April 20, 2020. 
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From the Editor

Pandemic Exposes Faults in System, 
But May Prompt Advances  
in Telehealth and Research
by MAURIE MARKMAN, MD
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ALTHOUGH SO MUCH HAS BEEN SAID 
about the impact that the coronavirus disease 
2019 (COVID-19) has had on every aspect of 
our personal and professional lives, there are 

several developments that merit close consideration. 
First, the speed with which chilling new developments 

have unfolded is simply staggering. Consider, for example, 
that the March 26 issue of the New England Journal of 
Medicine included an article on “early transmission dynam-
ics” of a “novel coronavirus-infected pneumonia” in Wuhan, 
China, that included 425 patients treated for COVID-19 
in December 2019 and January 2020.1 This is an amaz-
ingly rapid timeline for the collection of clinical data, and 
the subsequent preparation, submission, peer review, and 
publication of a meaningful scientific manuscript. Yet, just 
4 days later, on March 30, the Johns Hopkins University 
Center for Systems Science and Engineering reported 
782,319 confirmed cases of COVID-19 cases worldwide, 
resulting in 37,582 deaths.2 In the United States, there were 
161,807 cases leading to 2943 deaths.

What was simply unimaginable just a few weeks earlier 
regarding the potential impact of an infectious illness 

in the United States on jobs, schools, the economy, and 
personal and family safety has become a stream of daily 
pronouncements—some quite conflicting—about the sever-
ity of the pandemic and how best to respond. As this 
commentary is being written, much of the country is 
under a “lockdown” with the expectation that our society 
will be experiencing far worse than what has been seen to 
date before the situation gradually improves.

COVID-19 EXPOSES SHORTCOMINGS
Scenes of the impact of this devastating viral infec-
tion on the health care system, hospitals, providers, 
patients, and their families are simply heart wrenching. 
As someone who has been a physician in the US health 
system for more than 4 decades, I find it simply unfath-
omable that we are observing widespread shortages 
of critical supplies such as masks, ventilators, hospi-
tal beds, and essential testing. Is this really the United 
States of America?

Further, although this is certainly not the time for 
blame, recriminations, or focusing on critical “lessons 
learned” so our health care system can be in a far better 
position to respond to the introduction of a novel highly 
infectious agent in the future, it must be acknowledged 
that there are very serious concerns with our national 
scientific and health regulatory infrastructure, high-
lighted in an investigative report in the New York Times, 
that need to be reviewed and fixed.3 These concerns 
include the possibly irrational focus by the Centers for 
Disease Control and Prevention on the development of 
an “in-house” test for the presence of this virus when 
other countries elected to utilize an existing effective 
testing strategy. Additional issues include distress-
ing bureaucratic delays related to the approval process 
for state health agencies, commercial diagnostic compa-
nies, and academic centers to develop sensitive tests with 
rapid readout (1 hour or less) that could be produced very 
quickly and in massive quantities. Finally, there was the 
startling observation that the promised “national stock-
piles” of critical supplies that might be used by health 
care workers and hospitals in a pandemic were woefully 
inadequate for the task at hand.
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Fortunately, 1 important development in this evolving crisis is the 
role being played by objective scientific expertise in guiding critical 
decisions at the national and state levels. As difficult as the situation is 
today, it is encouraging to see individuals with internationally recog-
nized credentials and highly relevant experience such as Anthony S. 
Fauci, MD, sharing the podium with our nation’s political leaders in 
describing the nature and severity of what we as a nation are facing. 
Importantly, these individuals are also reassuring the public that the 
extraordinary scientific community in our nation and in many other 
countries, which includes the remarkable ingenuity and skills among 
scientists at industry partners in large and small pharmaceutical, 
biotech, and diagnostic companies, is working 24-7 to find answers.  
These efforts include research into treatments and vaccines, producing 
essential supplies, and assisting truly heroic health care providers and 
governmental agencies in “flattening the cure,” saving lives, and help-
ing prevent serious illness.

TELEHEALTH AND RESEARCH MAKE STRIDES
Finally, several specific developments that have characterized the 
nation’s full-court press to contain and ultimately control this virus 
are noteworthy. The first is the governmental decision to essentially 
eliminate—at least during the pandemic—increasingly problematic and, 
to be frank, inane but long-standing bureaucratic regulations related 
to telehealth.4

What was the rationale, for example, for requiring that a trained and 
licensed clinician in the United States in the year 2020 must have a 
license in the state where the patient is located in order to provide tele-
health medical care/advice to that individual? Although this question 
cannot be answered here, one can only hope that it will be very loudly 
asked before a decision is made to revert to the caveman era of rules 
in force before COVID-19, which prevented providers from optimally 
employing increasingly useful, patient-friendly, highly cost-effective, 
and secure technology. 

It is also important to highlight the impressive speed that critical 
clinical trials related to the search for therapeutics and vaccines for 
COVID-19 have been approved by regulatory agencies, subsequently 
initiated by pharmaceutical and biotech sponsors, and conducted in 
academic and community centers across the country and world. Why 
can this experience not serve as a model for future drug development, 
including the cancer arena, when the COVID-19 pandemic finally 
becomes something that we, our families, and future generations 
remember as an event which, like World War II, characterizes the true 
strength of America? n

R E F E R E N C E S

1. Li Q, Guan X, Wu P, et al. Early transmission dynamics in Wuhan, China, of novel coronavirus-infected 

pneumonia. N Engl J Med. 2020;382(13):1199-1207. doi:10.1056/NEJMoa2001316

2. Johns Hopkins University Center for Systems Science and Engineering. Coronavirus daily update.  
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Doublet Regimen Gains Approval  
for BRAF+ mCRC 
Encorafenib (Braftovi) is now cleared for use in combination with 

cetuximab (Erbitux) after prior therapy in adults with metastatic 

colorectal cancer (mCRC) with a BRAF V600E mutation. 

The doublet therapy demonstrated its efficacy in the phase 3 

BEACON CRC study (NCT02928224), which evaluated encorafenib plus cetux-

imab with or without binimetinib (Mektovi) in this patient population. Results 

showed that both regimens improved overall survival (OS) and objective response 

rates compared with the study’s cetuximab and irinotecan-containing regimen 

control group. 

Updated OS data presented at the 2020 Gastrointestinal Cancers Symposium 

demonstrated a median OS of 9.3 months with either the triplet or doublet 

compared with 5.9 months in the control arm. The overall response rates were 

26%, 20%, and 2% with the triplet, doublet, and control approaches, respectively.

Additional analysis also showed that both the doublet and the triplet regimens 

reduced the risk of quality-of-life deterioration by more than 40% compared with 

the control regimen in multiple assessments.

 TO READ MORE,  V ISIT   www.oncl ive.com/l ink/7731.

Luspatercept Scores Approval  
for MDS-Associated Anemia 
Luspatercept-aamt (Reblozyl) can now be used for the treatment 

of anemia that has failed an erythropoiesis stimulating agent and 

requires more than 2 red blood cell (RBC) units over 8 weeks in 

adults with very low- to intermediate-risk myelodysplastic syndromes 

(MDS) with ring sideroblasts or with myelodysplastic/myeloproliferative neoplasm 

with ring sideroblasts and thrombocytosis.

The therapy, which is notably not approved for use as a substitute for RBC 

transfusions in patients who require immediate correction of anemia, regulates 

late-stage RBC maturation to ease the burden of regular RBC transfusions. 

The approval is based on data from the phase 3 MEDALIST trial 

(NCT02631070), in which treatment with the agent reduced the severity of 

anemia in patients with very low- to intermediate-risk MDS with ring sidero-

blasts who require RBC transfusions. Findings showed that 38% of patients in the 

luspatercept-aamt group had RBC-transfusion independence for at least 8 weeks 

versus 13% of patients in the placebo arm (P <.001), causing MEDALIST to meet 

its primary end point. 

Luspatercept-aamt was initially approved in November 2019 for the treatment 

of anemia in adults with beta thalassemia who require regular RBC transfusions.

 TO READ MORE,  V ISIT   www.oncl ive.com/l ink/7693.

Nivolumab/Ipilimumab Combination Is 
Considered for NSCLC 
The toolkit for patients with metastatic or recurrent non–small 

cell lung cancer (NSCLC) who do not harbor EGFR or ALK genomic 

tumor aberrations could expand with the addition of frontline 

nivolumab (Opdivo) and ipilimumab (Yervoy). The FDA is scheduled to 

decide on the regimen’s supplemental biologics application, which is based on find-

ings from the phase 3 CheckMate 9LA trial (NCT03215706), by August 6, 2020.

Patients with advanced NSCLC were randomized to receive either nivolumab 

plus low-dose ipilimumab given concomitantly with 2 cycles of chemotherapy 

versus up to 4 cycles of chemotherapy alone followed by optional 

maintenance therapy as first-line treatment. The primary outcome measure was 

overall survival. 

In October 2019, Bristol Myers Squibb announced that the CheckMate 

9LA study had met its primary end point of superior overall survival at a 

prespecified interim analysis. Further data have yet to be released. 

 TO READ MORE,  V ISIT   www.oncl ive.com/l ink/7729.

FDA Clears Tucatinib Triplet  
for HER2+ Breast Cancer
Tucatinib (Tukysa) is now approved for use in combination with 

trastuzumab (Herceptin) and capecitabine (Xeloda) for the  

treatment of patients with unresectable locally advanced or  

metastatic HER2-positive breast cancer, including patients with brain metas-

tases, following treatment with at least 1 prior HER2-directed agent in the 

metastatic setting. 

The decision is supported by efficacy data from the phase 2 HER2CLIMB 

study (NCT02614794), which showed that the tucatinib triplet reduced the 

risk of death by 34% compared with trastuzumab and capecitabine in heavily 

pretreated patients.

The median overall survival (OS) was 21.9 months (95% CI, 18.3-31.0) with 

the addition of tucatinib regimen versus 17.4 months (95% CI, 13.6-19.9) with 

trastuzumab and capecitabine alone (HR, 0.66; 95% CI, 0.50-0.88; P = .0048). 

The 1- and 2-year OS rates, respectively, were 76% and 45% with tucatinib and 

62% and 27% in the control arm.

The OS benefit was consistent across all patient subgroups, including 

patients with brain metastases. Of note, the triplet therapy reduced the risk of 

disease progression or death by 52% (HR, 0.48; 95% CI, 0.34-0.69; P <.00001) 

in patients with brain metastases at baseline. The median progression-free 

survival was 7.6 months with tucatinib versus 5.4 months with control, and the 

1-year progression-free survival rates were 25% versus 0%, respectively.

 TO READ MORE,  V ISIT   www.oncl ive.com/l ink/7813. 

Sacituzumab Govitecan Gets Greenlight  
for Metastatic TNBC 
The array of therapeutic options for the treatment of adults 

with metastatic triple-negative breast cancer (mTNBC)  

who received at least 2 prior therapies for metastatic  

disease expands with the accelerated approval of sacituzumab  

govitecan-hziy (Trodelvy). 

The antibody drug conjugate’s (ADC) approval is based on overall 

response rate (ORR) and duration of response data from a phase 1/2 study. 

At a median follow-up of 9.7 months, findings showed that sacituzumab 

govitecan induced an ORR of 33.3% by local assessment (95% CI, 24.6%-

43.1%) with a median duration of response of 7.7 months (95% CI, 4.9-10.8). 

The clinical benefit rate (ORR plus stable disease) was 45.4%. 

Sacituzumab govitecan is the first ADC approved by the FDA specifically for 

the treatment of relapsed or refractory mTNBC. Accelerated approval in this 

setting is contingent on the results of a confirmatory trial. Immunomedics, the 

ADC’s developer, recently announced that the confirmatory phase 3 ASCENT 

study (NCT02574455) of sacituzumab govitecan in mTNBC was stopped early 

due to “compelling evidence of efficacy.” Topline results are expected to 

become available in mid-2020. 

 TO READ MORE,  V ISIT   www.oncl ive.com/l ink/7835.
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Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML), including 
some fatal cases, was reported in 1.4% of patients receiving ZEJULA 
vs 1.1% of patients receiving placebo in Trial 1 (NOVA), and 0.9% 
of patients treated with ZEJULA in all clinical studies. The duration 
of ZEJULA treatment in patients prior to developing MDS/AML varied 
from <1 month to 2 years. All patients had received prior chemotherapy 
with platinum and some had also received other DNA damaging agents 
and radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
Hematologic adverse reactions (thrombocytopenia, anemia and 
neutropenia) have been reported in patients receiving ZEJULA. Grade ≥3 
thrombocytopenia, anemia and neutropenia were reported in 29%, 25%, 
and 20% of patients receiving ZEJULA,  respectively. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred, in 3%, 1%, and 2% 
of patients, respectively. Do not start ZEJULA until patients have recovered 
from hematological toxicity caused by prior chemotherapy (≤ Grade 1). 
Monitor complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically thereafter. If hematological 
toxicities do not resolve within 28 days following interruption, discontinue 
ZEJULA, and refer the patient to a hematologist for further investigations.
Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. Grade 3-4 hypertension occurred in 9% of patients 
receiving ZEJULA vs 2% of patients receiving placebo in Trial 1, with 
discontinuation occurring in <1% of patients. Monitor blood pressure 
and heart rate monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular  disorders, especially coronary insufficiency, cardiac 

arrhythmias, and hypertension. Manage hypertension with antihypertensive 
medications and adjustment of the ZEJULA dose, if necessary.
Based on its mechanism of action, ZEJULA can cause fetal harm. Advise 
females of reproductive potential of the potential risk to a fetus and to use 
effective contraception during treatment and for 6 months after receiving 
their final dose. Because of the potential for serious adverse reactions from 
ZEJULA in breastfed infants, advise lactating women to not breastfeed 
during treatment with ZEJULA and for 1 month after receiving the final dose.
In clinical studies, the most common adverse reactions (Grades 1-4) in 
≥10% of patients included: thrombocytopenia (61%), anemia (50%), 
neutropenia (30%), leukopenia (17%), palpitations (10%), nausea 
(74%), constipation (40%), vomiting (34%), abdominal pain/distention 
(33%), mucositis/stomatitis (20%), diarrhea (20%), dyspepsia (18%), 
dry mouth (10%), fatigue/asthenia (57%), decreased appetite (25%), 
urinary tract infection (13%), aspartate aminotransferase (AST)/alanine 
aminotransferase (ALT) elevation (10%), myalgia (19%), back pain 
(18%), arthralgia (13%), headache (26%), dizziness (18%), dysgeusia 
(10%), insomnia (27%), anxiety (11%), nasopharyngitis (23%), 
dyspnea (20%), cough (16%), rash (21%) and hypertension (20%).  
Common lab abnormalities (Grades 1-4) in ≥25% of patients included: 
decrease in hemoglobin (85%), decrease in platelet count (72%), 
decrease in white blood cell count (66%), decrease in absolute neutrophil 
count (53%), increase in AST (36%) and increase in ALT (28%).

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

Study design: NOVA, a Phase 3, double-blind, placebo-controlled trial, evaluated the safety and efficacy of ZEJULA in women (N=553) with recurrent epithelial 
ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to second-line or later platinum-based chemotherapy. Patients were randomized to 
receive ZEJULA or placebo once daily. The primary end point was PFS as assessed by an independent review. NOVA separately evaluated PFS in both the 

gBRCAmut and non-gBRCAmut cohorts. PFS was measured from time of randomization to time of disease progression or death.1,4
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ALL 

   ARE NOT THE SAME1-3

SEE THE DIFFERENCE AT ZEJULA.COM/HCP

ZEJULA is the only PARP inhibitor evaluated in a Phase 3 trial 
that isolated the gBRCAmut and non-gBRCAmut cohorts4-6

BRCA, breast cancer susceptibility gene; CI, confidence interval; CR, complete response; gBRCAmut, germline breast cancer susceptibility gene mutated; HR, hazard 
ratio; non-gBRCAmut, not germline BRCA mutated; PARP, poly (ADP-ribose) polymerase; PFS, progression-free survival; PR, partial response.

gBRCAmut

 21 
vs

 5.5
MONTHS ZEJULA MONTHS Placebo

Median PFS
HR=0.26; 95% CI, 0.17-0.41, P<0.0001

non-gBRCAmut

 9.3 
vs

 3.9
MONTHS ZEJULA MONTHS Placebo

Median PFS
HR=0.45; 95% CI, 0.34-0.61, P<0.0001

PARP INHIBITORS

Important Safety Information

Please see Brief Summary on the following pages.



BRIEF SUMMARY OF  
PRESCRIBING INFORMATION
These highlights do not include all the information needed to use 
ZEJULA safely and effectively. See full prescribing information for 
ZEJULA available at www.ZEJULA.com.

ZEJULA® (niraparib) capsules

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

DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dose of ZEJULA as monotherapy is 300 mg (three 100 mg 
capsules) taken orally once daily.

Instruct patients to take their dose of ZEJULA at approximately the same 
time each day. Each capsule should be swallowed whole. ZEJULA may be 
taken with or without food. Bedtime administration may be a potential 
method for managing nausea.

Patients should start treatment with ZEJULA no later than 8 weeks after 
their most recent platinum-containing regimen.

ZEJULA treatment should be continued until disease progression or 
unacceptable toxicity.

In the case of a missed dose of ZEJULA, instruct patients to take their next 
dose at its regularly scheduled time. If a patient vomits or misses a dose of 
ZEJULA, an additional dose should not be taken.

Dose Adjustments for Adverse Reactions
To manage adverse reactions, consider interruption of treatment, dose 
reduction, or dose discontinuation. The recommended dose modifications 
for adverse reactions are listed in Tables 1, 2 and 3.

DOSAGE FORMS AND STRENGTHS
100 mg capsule having a white body with “100 mg” printed in black ink, 
and a purple cap with “Niraparib” printed in white ink.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML), including 
cases with fatal outcome, have been reported in patients who received 
ZEJULA. In Trial 1 (NOVA), MDS/AML occurred in 5 out of 367 (1.4%) of 
patients who received ZEJULA and in 2 out of 179 (1.1%) patients who 
received placebo. Overall, MDS/AML has been reported in 7 out of 751 
(0.9%) patients treated with ZEJULA in clinical studies.

The duration of ZEJULA treatment in patients prior to developing  
MDS/AML varied from <1 month to 2 years. All patients had received 
previous chemotherapy with platinum and some had also received other 
DNA damaging agents and radiotherapy. Discontinue ZEJULA if MDS/AML 
is confirmed.

Bone Marrow Suppression
Hematologic adverse reactions (thrombocytopenia, anemia and 
neutropenia) have been reported in patients treated with ZEJULA. Grade ≥3 
thrombocytopenia, anemia and neutropenia were reported, respectively, in 
29%, 25%, and 20% of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred, respectively, in 3%, 
1%, and 2% of patients.

Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤ Grade 1). Monitor complete 
blood counts weekly for the first month, monthly for the next 11 months 
of treatment, and periodically after this time. If hematological toxicities 
do not resolve within 28 days following interruption, discontinue ZEJULA, 
and refer the patient to a hematologist for further investigations, including 

Table 1: Recommended dose modifications for adverse 
reactions

Dose level Dose

Starting dose 300 mg/day 
(three 100 mg capsules)

First dose reduction 200 mg/day 
(two 100 mg capsules)

Second dose reduction 100 mg/day* 
(one 100 mg capsules)

Table 3: Dose modifications for hematologic  
adverse reactions

Monitor complete blood counts weekly for the first month, monthly for 
the next 11 months of treatment and periodically after this time  
[see Warnings and Precautions].

Platelet count 
<100,000/μL

First occurrence:

•  Withhold ZEJULA for a maximum of  
28 days and monitor blood counts weekly 
until platelet counts return to ≥100,000/μL.

•  Resume ZEJULA at same or reduced dose 
per Table 1.

•  If platelet count is <75,000/μL, resume at 
a reduced dose.

Second occurrence:

•  Withhold ZEJULA for a maximum of  
28 days and monitor blood counts weekly 
until platelet counts return to ≥100,000/μL.

•  Resume ZEJULA at a reduced dose per 
Table 1.

•  Discontinue ZEJULA if the platelet count 
has not returned to acceptable levels within 
28 days of the dose interruption period, or 
if the patient has already undergone dose 
reduction to 100 mg once daily.*

Neutrophil  
<1,000/μL or 
Hemoglobin <8 g/dL

•  Withhold ZEJULA for a maximum of  
28 days and monitor blood counts weekly 
until neutrophil counts return to ≥1,500/μL 
or hemoglobin returns to  ≥9 g/dL.

•  Resume ZEJULA at a reduced dose per 
Table 1.

•  Discontinue ZEJULA if neutrophils  
and/or hemoglobin have not returned to 
acceptable levels within 28 days of the 
dose interruption period, or if the patient 
has already undergone dose reduction to 
100 mg once daily.*

Hematologic adverse 
reaction requiring 
transfusion

•  For patients with platelet count  
≤10,000/μL, platelet transfusion should 
be considered. If there are other risk 
factors such as co-administration of 
anticoagulation or antiplatelet drugs, 
consider interrupting these drugs and/or 
transfusion at a higher platelet count.

•  Resume ZEJULA at a reduced dose.

Table 2: Dose modifications for non-hematologic  
adverse reactions

Non-hematologic CTCAE* 
≥ Grade 3 adverse reaction 
where prophylaxis is not 
considered feasible or 
adverse reaction persists 
despite treatment

•  Withhold ZEJULA for a 
maximum of 28 days or until 
resolution of adverse reaction.

•  Resume ZEJULA at a reduced 
dose per Table 1. Up to 2 dose 
reductions are permitted.

CTCAE ≥ Grade 3 
treatment-related  
adverse reaction lasting 
more than 28 days while 
patient is administered 
ZEJULA 100 mg/day

Discontinue medication.

* If further dose reduction below 100 mg/day is required,  
discontinue ZEJULA.

* CTCAE=Common Terminology Criteria for Adverse Events

* If myelodysplastic syndrome or acute myeloid leukemia (MDS/AML) is 
confirmed, discontinue ZEJULA [see Warnings and Precautions].

bone marrow analysis and blood sample for cytogenetics [see Dosage  
and Administration].

Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. Grade 3-4 hypertension occurred in 9% of ZEJULA 
treated patients compared to 2% of placebo treated patients in Trial 1. 
Discontinuation due to hypertension occurred in <1% of patients.

Monitor blood pressure and heart rate monthly for the first year and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Medically manage hypertension 
with antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary [see Dosage and Administration].

Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm when 
administered to a pregnant woman. ZEJULA has the potential to cause 
teratogenicity and/or embryo-fetal death since niraparib is genotoxic and 
targets actively dividing cells in animals and patients (e.g., bone marrow) 
[see Warnings and Precautions]. Due to the potential risk to a fetus based 
on its mechanism of action, animal developmental and reproductive 
toxicology studies were not conducted with niraparib.

Apprise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to use effective contraception during treatment and 
for 6 months after the last dose of ZEJULA [see Use in Specific Populations].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

•  Myelodysplastic Syndrome/Acute Myeloid Leukemia  
[see Warnings and Precautions]

• Bone Marrow Suppression [see Warnings and Precautions]
• Cardiovascular Effects [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.

The safety of ZEJULA monotherapy 300 mg once daily has been studied 
in 367 patients with platinum-sensitive recurrent ovarian, fallopian tube, 
and primary peritoneal cancer in Trial 1 (NOVA). Adverse reactions in  
Trial 1 led to dose reduction or interruption in 69% of patients, most 
frequently from thrombocytopenia (41%) and anemia (20%). The 
permanent discontinuation rate due to adverse reactions in Trial 1 was 
15%. The median exposure to ZEJULA in these patients was 250 days.

Table 4 and Table 5 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients treated 
with ZEJULA.

Table 4: Adverse Reactions Reported in ≥10% of Patients 
Receiving ZEJULA

Grades 1-4* Grades 3-4*

ZEJULA 
N=367 

%

Placebo 
N=179 

%

ZEJULA 
N=367 

%

Placebo 
N=179 

%

Blood and Lymphatic System Disorders

Thrombocytopenia 61 5 29 0.6

Anemia 50 7 25 0

Neutropenia† 30 6 20 2

Leukopenia 17 8 5 0

Cardiac Disorders

Palpitations 10 2 0 0

Gastrointestinal Disorders

Nausea 74 35 3 1

Constipation 40 20 0.8 2

Vomiting 34 16 2 0.6

Abdominal pain/
distention 33 39 2 2

Mucositis/
stomatitis 20 6 0.5 0

Diarrhea 20 21 0.3 1

Dyspepsia 18 12 0 0

Dry mouth 10 4 0.3 0

(continued)

capsules 100 mg

References: 1. ZEJULA (niraparib) [package insert]. Waltham, 
MA: TESARO, Inc; February 2019. 2. Rubraca (rucaparib) 
[package insert]. Boulder, CO: Clovis Oncology, Inc; April 
2018. 3. Lynparza (olaparib) [package insert]. Wilmington, 
DE: AstraZeneca Pharmaceuticals LP; December 2018. 
4. Mirza MR et al; ENGOT-OV16/NOVA Investigators.  
N Engl J Med. 2016;375(22):2154-2164, and Supplementary 
Appendix. 5. Coleman RL et al; ARIEL3 investigators. Lancet. 
2017;390(10106):1949-1961. doi: 10.1016/S0140-
6736(17)32440-6. 6. Pujade-Lauraine E et al; SOLO2/
ENGOT-Ov21 investigators. Lancet Oncol. 2017;18(9):1274-
1284. doi: 10.1016/S1470-2045(17)30469-2.

* CTCAE=Common Terminology Criteria for Adverse Events version 4.02
† Neutropenia includes preferred terms of neutropenic infection and 
neutropenic sepsis

N=number of patients; WBC=white blood cells; ALT=Alanine 
aminotransferase; AST=Aspartate aminotransferase

The following adverse reactions and laboratory abnormalities have been 
identified in ≥1 to <10% of the 367 patients receiving ZEJULA in the 
NOVA trial and not included in the table: tachycardia, peripheral edema, 
hypokalemia, bronchitis, conjunctivitis, gamma-glutamyl transferase 
increased, blood creatinine increased, blood alkaline phosphatase 
increased, weight decreased, depression, epistaxis.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary

Based on its mechanism of action, ZEJULA can cause fetal harm when 
administered to pregnant women. There are no data regarding the use of 
ZEJULA in pregnant women to inform the drug-associated risk. ZEJULA 
has the potential to cause teratogenicity and/or embryo-fetal death since 
niraparib is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions]. Due to 
the potential risk to a fetus based on its mechanism of action, animal 
developmental and reproductive toxicology studies were not conducted with 
niraparib. Apprise pregnant women of the potential risk to a fetus.

The background risk of major birth defects and miscarriage for the indicated 
population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.

Lactation
Risk Summary

No data are available regarding the presence of niraparib or its metabolites 
in human milk, or on its effects on the breastfed infant or milk production. 
Because of the potential for serious adverse reactions in breastfed infants 
from ZEJULA, advise a lactating woman not to breastfeed during treatment 
with ZEJULA and for 1 month after receiving the final dose.

Females and Males of Reproductive Potential
Pregnancy Testing

ZEJULA can cause fetal harm when administered to a pregnant woman [see 
Use in Specific Populations].
A pregnancy test is recommended for females of reproductive potential prior 
to initiating ZEJULA treatment.

Contraception

Females
ZEJULA can cause fetal harm when administered to a pregnant woman [see 
Use in Specific Populations].
Advise females of reproductive potential to use effective contraception 
treatment with ZEJULA and for at least for 6 months following the last dose.

Infertility

Males
Based on animal studies, ZEJULA may impair fertility in males of 
reproductive potential.

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

Geriatric Use
In Trial 1 (NOVA), 35% of patients were aged ≥65 years and 8% were aged 
≥75 years. No overall differences in safety and effectiveness of ZEJULA 
were observed between these patients and younger patients but greater 
sensitivity of some older individuals cannot be ruled out.

Renal Impairment
No dose adjustment is necessary for patients with mild (CLcr:60 to  
89 mL/min) to moderate (CLcr:30 to 59 mL/min) renal impairment. The 
degree of renal impairment was determined by creatinine clearance 
as estimated by the Cockcroft-Gault equation. The safety of ZEJULA 
in patients with severe renal impairment or end stage renal disease 
undergoing hemodialysis is unknown.

Hepatic Impairment
No dose adjustment is needed in patients with mild hepatic impairment 
according to the National Cancer Institute – Organ Dysfunction Working 
Group (NCI-ODWG) criteria. The safety of ZEJULA in patients with moderate 
to severe hepatic impairment is unknown.

OVERDOSAGE
There is no specific treatment in the event of ZEJULA overdose, and 
symptoms of overdose are not established. In the event of an overdose, 
healthcare practitioners should follow general supportive measures and 
should treat symptomatically.

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling.

MDS/AML

Table 5: Abnormal Laboratory Findings in ≥25% of Patients 
Receiving ZEJULA

Grades 1-4 Grades 3-4

ZEJULA 
N=367 

(%)

Placebo 
N=179 

(%)

ZEJULA 
N=367 

(%)

Placebo 
N=179 

(%)

Decrease in 
hemoglobin 85 56 25 0.5

Decrease in 
platelet count 72 21 35 0.5

Decrease in  
WBC count 66 37 7 0.7

Decrease 
in absolute 
neutrophil count

53 25 21 2

Increase in AST 36 23 1 0

Increase in ALT 28 15 1 2

Table 4: Adverse Reactions Reported in ≥10% of Patients 
Receiving ZEJULA (continued)

Grades 1-4* Grades 3-4*

ZEJULA 
N=367 

%

Placebo 
N=179 

%

ZEJULA 
N=367 

%

Placebo 
N=179 

%

General Disorders and Administration Site Conditions

Fatigue/Asthenia 57 41 8 0.6

Metabolism and Nutrition Disorders

Decreased 
appetite 25 15 0.3 0.6

Infections and Infestations

Urinary tract 
infection 13 8 0.8 1

Investigations

AST/ ALT elevation 10 5 4 2

Musculoskeletal and Connective Tissue Disorders

Myalgia 19 20 0.8 0.6

Back pain 18 12 0.8 0

Arthralgia 13 15 0.3 0.6

Nervous System Disorders

Headache 26 11 0.3 0

Dizziness 18 8 0 0

Dysgeusia 10 4 0 0

Psychiatric Disorders

Insomnia 27 8 0.3 0

Anxiety 11 7 0.3 0.6

Respiratory, Thoracic, and Mediastinal Disorders

Nasopharyngitis 23 14 0 0

Dyspnea 20 8 1 1

Cough 16 5 0 0

Skin and Subcutaneous Tissue Disorders

Rash 21 9 0.5 0

Vascular Disorders

Hypertension 20 5 9 2

Advise patients to contact their healthcare provider if they experience 
weakness, feeling tired, fever, weight loss, frequent infections, bruising, 
bleeding easily, breathlessness, blood in urine or stool, and/or laboratory 
findings of low blood cell counts, or a need for blood transfusions. This may 
be a sign of hematological toxicity or myelodysplastic syndrome (MDS) or 
acute myeloid leukemia (AML) which has been reported in patients treated 
with ZEJULA [see Warnings and Precautions].

Bone Marrow Suppression

Advise patients that periodic monitoring of their blood counts is required. 
Advise patients to contact their healthcare provider for new onset of 
bleeding, fever, or symptoms of infection [see Warnings and Precautions].

Cardiovascular Effects

Advise patients to undergo monthly blood pressure and heart rate 
monitoring for the first year of treatment and then periodically thereafter 
and to contact their healthcare provider if blood pressure is elevated [see 
Warnings and Precautions].

Dosing Instructions

Inform patients on how to take ZEJULA [see Dosage and Administration]. 
ZEJULA should be taken once daily. Instruct patients that if they miss a 
dose of ZEJULA, not to take an extra dose to make up for the one that they 
missed. They should take their next dose at the regularly scheduled time. 
Each capsule should be swallowed whole. ZEJULA may be taken with or 
without food. Bedtime administration may be a potential method for 
managing nausea.

Embryo-Fetal Toxicity

Advise females to inform their healthcare provider if they are pregnant 
or become pregnant. Inform female patients of the risk to a fetus and 
potential loss of the pregnancy [see Warnings and Precautions and Use in  
Specific Populations].

Contraception

Advise females of reproductive potential to use effective contraception 
during treatment with ZEJULA and for at least 6 months after receiving the 
last dose [see Use in Specific Populations].

Lactation

Advise patients not to breastfeed while taking ZEJULA and for 1 month after 
the last dose [see Use in Specific Populations].

Manufactured for: TESARO, Inc. 1000 Winter St., Waltham,  
MA 02451

ZEJULA is a registered trademark of TESARO, Inc. 
All other trademarks referenced herein are the property of their 
respective owners.

©2017, 2018, 2019 TESARO, Inc. All rights reserved.

Rev. 3: 03/2019

PP-ZEJ-US-0087 3/19



BRIEF SUMMARY OF  
PRESCRIBING INFORMATION
These highlights do not include all the information needed to use 
ZEJULA safely and effectively. See full prescribing information for 
ZEJULA available at www.ZEJULA.com.

ZEJULA® (niraparib) capsules

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

DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dose of ZEJULA as monotherapy is 300 mg (three 100 mg 
capsules) taken orally once daily.

Instruct patients to take their dose of ZEJULA at approximately the same 
time each day. Each capsule should be swallowed whole. ZEJULA may be 
taken with or without food. Bedtime administration may be a potential 
method for managing nausea.

Patients should start treatment with ZEJULA no later than 8 weeks after 
their most recent platinum-containing regimen.

ZEJULA treatment should be continued until disease progression or 
unacceptable toxicity.

In the case of a missed dose of ZEJULA, instruct patients to take their next 
dose at its regularly scheduled time. If a patient vomits or misses a dose of 
ZEJULA, an additional dose should not be taken.

Dose Adjustments for Adverse Reactions
To manage adverse reactions, consider interruption of treatment, dose 
reduction, or dose discontinuation. The recommended dose modifications 
for adverse reactions are listed in Tables 1, 2 and 3.

DOSAGE FORMS AND STRENGTHS
100 mg capsule having a white body with “100 mg” printed in black ink, 
and a purple cap with “Niraparib” printed in white ink.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML), including 
cases with fatal outcome, have been reported in patients who received 
ZEJULA. In Trial 1 (NOVA), MDS/AML occurred in 5 out of 367 (1.4%) of 
patients who received ZEJULA and in 2 out of 179 (1.1%) patients who 
received placebo. Overall, MDS/AML has been reported in 7 out of 751 
(0.9%) patients treated with ZEJULA in clinical studies.

The duration of ZEJULA treatment in patients prior to developing  
MDS/AML varied from <1 month to 2 years. All patients had received 
previous chemotherapy with platinum and some had also received other 
DNA damaging agents and radiotherapy. Discontinue ZEJULA if MDS/AML 
is confirmed.

Bone Marrow Suppression
Hematologic adverse reactions (thrombocytopenia, anemia and 
neutropenia) have been reported in patients treated with ZEJULA. Grade ≥3 
thrombocytopenia, anemia and neutropenia were reported, respectively, in 
29%, 25%, and 20% of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred, respectively, in 3%, 
1%, and 2% of patients.

Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤ Grade 1). Monitor complete 
blood counts weekly for the first month, monthly for the next 11 months 
of treatment, and periodically after this time. If hematological toxicities 
do not resolve within 28 days following interruption, discontinue ZEJULA, 
and refer the patient to a hematologist for further investigations, including 

Table 1: Recommended dose modifications for adverse 
reactions

Dose level Dose

Starting dose 300 mg/day 
(three 100 mg capsules)

First dose reduction 200 mg/day 
(two 100 mg capsules)

Second dose reduction 100 mg/day* 
(one 100 mg capsules)

Table 3: Dose modifications for hematologic  
adverse reactions

Monitor complete blood counts weekly for the first month, monthly for 
the next 11 months of treatment and periodically after this time  
[see Warnings and Precautions].

Platelet count 
<100,000/μL

First occurrence:

•  Withhold ZEJULA for a maximum of  
28 days and monitor blood counts weekly 
until platelet counts return to ≥100,000/μL.

•  Resume ZEJULA at same or reduced dose 
per Table 1.

•  If platelet count is <75,000/μL, resume at 
a reduced dose.

Second occurrence:

•  Withhold ZEJULA for a maximum of  
28 days and monitor blood counts weekly 
until platelet counts return to ≥100,000/μL.

•  Resume ZEJULA at a reduced dose per 
Table 1.

•  Discontinue ZEJULA if the platelet count 
has not returned to acceptable levels within 
28 days of the dose interruption period, or 
if the patient has already undergone dose 
reduction to 100 mg once daily.*

Neutrophil  
<1,000/μL or 
Hemoglobin <8 g/dL

•  Withhold ZEJULA for a maximum of  
28 days and monitor blood counts weekly 
until neutrophil counts return to ≥1,500/μL 
or hemoglobin returns to  ≥9 g/dL.

•  Resume ZEJULA at a reduced dose per 
Table 1.

•  Discontinue ZEJULA if neutrophils  
and/or hemoglobin have not returned to 
acceptable levels within 28 days of the 
dose interruption period, or if the patient 
has already undergone dose reduction to 
100 mg once daily.*

Hematologic adverse 
reaction requiring 
transfusion

•  For patients with platelet count  
≤10,000/μL, platelet transfusion should 
be considered. If there are other risk 
factors such as co-administration of 
anticoagulation or antiplatelet drugs, 
consider interrupting these drugs and/or 
transfusion at a higher platelet count.

•  Resume ZEJULA at a reduced dose.

Table 2: Dose modifications for non-hematologic  
adverse reactions

Non-hematologic CTCAE* 
≥ Grade 3 adverse reaction 
where prophylaxis is not 
considered feasible or 
adverse reaction persists 
despite treatment

•  Withhold ZEJULA for a 
maximum of 28 days or until 
resolution of adverse reaction.

•  Resume ZEJULA at a reduced 
dose per Table 1. Up to 2 dose 
reductions are permitted.

CTCAE ≥ Grade 3 
treatment-related  
adverse reaction lasting 
more than 28 days while 
patient is administered 
ZEJULA 100 mg/day

Discontinue medication.

* If further dose reduction below 100 mg/day is required,  
discontinue ZEJULA.

* CTCAE=Common Terminology Criteria for Adverse Events

* If myelodysplastic syndrome or acute myeloid leukemia (MDS/AML) is 
confirmed, discontinue ZEJULA [see Warnings and Precautions].

bone marrow analysis and blood sample for cytogenetics [see Dosage  
and Administration].

Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. Grade 3-4 hypertension occurred in 9% of ZEJULA 
treated patients compared to 2% of placebo treated patients in Trial 1. 
Discontinuation due to hypertension occurred in <1% of patients.

Monitor blood pressure and heart rate monthly for the first year and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Medically manage hypertension 
with antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary [see Dosage and Administration].

Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm when 
administered to a pregnant woman. ZEJULA has the potential to cause 
teratogenicity and/or embryo-fetal death since niraparib is genotoxic and 
targets actively dividing cells in animals and patients (e.g., bone marrow) 
[see Warnings and Precautions]. Due to the potential risk to a fetus based 
on its mechanism of action, animal developmental and reproductive 
toxicology studies were not conducted with niraparib.

Apprise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to use effective contraception during treatment and 
for 6 months after the last dose of ZEJULA [see Use in Specific Populations].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

•  Myelodysplastic Syndrome/Acute Myeloid Leukemia  
[see Warnings and Precautions]

• Bone Marrow Suppression [see Warnings and Precautions]
• Cardiovascular Effects [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.

The safety of ZEJULA monotherapy 300 mg once daily has been studied 
in 367 patients with platinum-sensitive recurrent ovarian, fallopian tube, 
and primary peritoneal cancer in Trial 1 (NOVA). Adverse reactions in  
Trial 1 led to dose reduction or interruption in 69% of patients, most 
frequently from thrombocytopenia (41%) and anemia (20%). The 
permanent discontinuation rate due to adverse reactions in Trial 1 was 
15%. The median exposure to ZEJULA in these patients was 250 days.

Table 4 and Table 5 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in patients treated 
with ZEJULA.

Table 4: Adverse Reactions Reported in ≥10% of Patients 
Receiving ZEJULA

Grades 1-4* Grades 3-4*

ZEJULA 
N=367 

%

Placebo 
N=179 

%

ZEJULA 
N=367 

%

Placebo 
N=179 

%

Blood and Lymphatic System Disorders

Thrombocytopenia 61 5 29 0.6

Anemia 50 7 25 0

Neutropenia† 30 6 20 2

Leukopenia 17 8 5 0

Cardiac Disorders

Palpitations 10 2 0 0

Gastrointestinal Disorders

Nausea 74 35 3 1

Constipation 40 20 0.8 2

Vomiting 34 16 2 0.6

Abdominal pain/
distention 33 39 2 2

Mucositis/
stomatitis 20 6 0.5 0

Diarrhea 20 21 0.3 1

Dyspepsia 18 12 0 0

Dry mouth 10 4 0.3 0

(continued)

capsules 100 mg

References: 1. ZEJULA (niraparib) [package insert]. Waltham, 
MA: TESARO, Inc; February 2019. 2. Rubraca (rucaparib) 
[package insert]. Boulder, CO: Clovis Oncology, Inc; April 
2018. 3. Lynparza (olaparib) [package insert]. Wilmington, 
DE: AstraZeneca Pharmaceuticals LP; December 2018. 
4. Mirza MR et al; ENGOT-OV16/NOVA Investigators.  
N Engl J Med. 2016;375(22):2154-2164, and Supplementary 
Appendix. 5. Coleman RL et al; ARIEL3 investigators. Lancet. 
2017;390(10106):1949-1961. doi: 10.1016/S0140-
6736(17)32440-6. 6. Pujade-Lauraine E et al; SOLO2/
ENGOT-Ov21 investigators. Lancet Oncol. 2017;18(9):1274-
1284. doi: 10.1016/S1470-2045(17)30469-2.

* CTCAE=Common Terminology Criteria for Adverse Events version 4.02
† Neutropenia includes preferred terms of neutropenic infection and 
neutropenic sepsis

N=number of patients; WBC=white blood cells; ALT=Alanine 
aminotransferase; AST=Aspartate aminotransferase

The following adverse reactions and laboratory abnormalities have been 
identified in ≥1 to <10% of the 367 patients receiving ZEJULA in the 
NOVA trial and not included in the table: tachycardia, peripheral edema, 
hypokalemia, bronchitis, conjunctivitis, gamma-glutamyl transferase 
increased, blood creatinine increased, blood alkaline phosphatase 
increased, weight decreased, depression, epistaxis.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary

Based on its mechanism of action, ZEJULA can cause fetal harm when 
administered to pregnant women. There are no data regarding the use of 
ZEJULA in pregnant women to inform the drug-associated risk. ZEJULA 
has the potential to cause teratogenicity and/or embryo-fetal death since 
niraparib is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions]. Due to 
the potential risk to a fetus based on its mechanism of action, animal 
developmental and reproductive toxicology studies were not conducted with 
niraparib. Apprise pregnant women of the potential risk to a fetus.

The background risk of major birth defects and miscarriage for the indicated 
population is unknown. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.

Lactation
Risk Summary

No data are available regarding the presence of niraparib or its metabolites 
in human milk, or on its effects on the breastfed infant or milk production. 
Because of the potential for serious adverse reactions in breastfed infants 
from ZEJULA, advise a lactating woman not to breastfeed during treatment 
with ZEJULA and for 1 month after receiving the final dose.

Females and Males of Reproductive Potential
Pregnancy Testing

ZEJULA can cause fetal harm when administered to a pregnant woman [see 
Use in Specific Populations].
A pregnancy test is recommended for females of reproductive potential prior 
to initiating ZEJULA treatment.

Contraception

Females
ZEJULA can cause fetal harm when administered to a pregnant woman [see 
Use in Specific Populations].
Advise females of reproductive potential to use effective contraception 
treatment with ZEJULA and for at least for 6 months following the last dose.

Infertility

Males
Based on animal studies, ZEJULA may impair fertility in males of 
reproductive potential.

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

Geriatric Use
In Trial 1 (NOVA), 35% of patients were aged ≥65 years and 8% were aged 
≥75 years. No overall differences in safety and effectiveness of ZEJULA 
were observed between these patients and younger patients but greater 
sensitivity of some older individuals cannot be ruled out.

Renal Impairment
No dose adjustment is necessary for patients with mild (CLcr:60 to  
89 mL/min) to moderate (CLcr:30 to 59 mL/min) renal impairment. The 
degree of renal impairment was determined by creatinine clearance 
as estimated by the Cockcroft-Gault equation. The safety of ZEJULA 
in patients with severe renal impairment or end stage renal disease 
undergoing hemodialysis is unknown.

Hepatic Impairment
No dose adjustment is needed in patients with mild hepatic impairment 
according to the National Cancer Institute – Organ Dysfunction Working 
Group (NCI-ODWG) criteria. The safety of ZEJULA in patients with moderate 
to severe hepatic impairment is unknown.

OVERDOSAGE
There is no specific treatment in the event of ZEJULA overdose, and 
symptoms of overdose are not established. In the event of an overdose, 
healthcare practitioners should follow general supportive measures and 
should treat symptomatically.

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling.

MDS/AML

Table 5: Abnormal Laboratory Findings in ≥25% of Patients 
Receiving ZEJULA

Grades 1-4 Grades 3-4

ZEJULA 
N=367 

(%)

Placebo 
N=179 

(%)

ZEJULA 
N=367 

(%)

Placebo 
N=179 

(%)

Decrease in 
hemoglobin 85 56 25 0.5

Decrease in 
platelet count 72 21 35 0.5

Decrease in  
WBC count 66 37 7 0.7

Decrease 
in absolute 
neutrophil count

53 25 21 2

Increase in AST 36 23 1 0

Increase in ALT 28 15 1 2

Table 4: Adverse Reactions Reported in ≥10% of Patients 
Receiving ZEJULA (continued)

Grades 1-4* Grades 3-4*

ZEJULA 
N=367 

%

Placebo 
N=179 

%

ZEJULA 
N=367 

%

Placebo 
N=179 

%

General Disorders and Administration Site Conditions

Fatigue/Asthenia 57 41 8 0.6

Metabolism and Nutrition Disorders

Decreased 
appetite 25 15 0.3 0.6

Infections and Infestations

Urinary tract 
infection 13 8 0.8 1

Investigations

AST/ ALT elevation 10 5 4 2

Musculoskeletal and Connective Tissue Disorders

Myalgia 19 20 0.8 0.6

Back pain 18 12 0.8 0

Arthralgia 13 15 0.3 0.6

Nervous System Disorders

Headache 26 11 0.3 0

Dizziness 18 8 0 0

Dysgeusia 10 4 0 0

Psychiatric Disorders

Insomnia 27 8 0.3 0

Anxiety 11 7 0.3 0.6

Respiratory, Thoracic, and Mediastinal Disorders

Nasopharyngitis 23 14 0 0

Dyspnea 20 8 1 1

Cough 16 5 0 0

Skin and Subcutaneous Tissue Disorders

Rash 21 9 0.5 0

Vascular Disorders

Hypertension 20 5 9 2

Advise patients to contact their healthcare provider if they experience 
weakness, feeling tired, fever, weight loss, frequent infections, bruising, 
bleeding easily, breathlessness, blood in urine or stool, and/or laboratory 
findings of low blood cell counts, or a need for blood transfusions. This may 
be a sign of hematological toxicity or myelodysplastic syndrome (MDS) or 
acute myeloid leukemia (AML) which has been reported in patients treated 
with ZEJULA [see Warnings and Precautions].

Bone Marrow Suppression

Advise patients that periodic monitoring of their blood counts is required. 
Advise patients to contact their healthcare provider for new onset of 
bleeding, fever, or symptoms of infection [see Warnings and Precautions].

Cardiovascular Effects

Advise patients to undergo monthly blood pressure and heart rate 
monitoring for the first year of treatment and then periodically thereafter 
and to contact their healthcare provider if blood pressure is elevated [see 
Warnings and Precautions].

Dosing Instructions

Inform patients on how to take ZEJULA [see Dosage and Administration]. 
ZEJULA should be taken once daily. Instruct patients that if they miss a 
dose of ZEJULA, not to take an extra dose to make up for the one that they 
missed. They should take their next dose at the regularly scheduled time. 
Each capsule should be swallowed whole. ZEJULA may be taken with or 
without food. Bedtime administration may be a potential method for 
managing nausea.

Embryo-Fetal Toxicity

Advise females to inform their healthcare provider if they are pregnant 
or become pregnant. Inform female patients of the risk to a fetus and 
potential loss of the pregnancy [see Warnings and Precautions and Use in  
Specific Populations].

Contraception

Advise females of reproductive potential to use effective contraception 
during treatment with ZEJULA and for at least 6 months after receiving the 
last dose [see Use in Specific Populations].

Lactation

Advise patients not to breastfeed while taking ZEJULA and for 1 month after 
the last dose [see Use in Specific Populations].

Manufactured for: TESARO, Inc. 1000 Winter St., Waltham,  
MA 02451

ZEJULA is a registered trademark of TESARO, Inc. 
All other trademarks referenced herein are the property of their 
respective owners.

©2017, 2018, 2019 TESARO, Inc. All rights reserved.
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New Drug Spotlight | TA Z E M E T O S TAT  ( TA Z V E R I K )

Targeted Therapy Improves Outcomes  
for Patients With a Rare Sarcoma

by DENISE MYSHKO

THE ARMAMENTARIUM FOR patients with epithelioid sarcoma, a rare soft 

tissue sarcoma that primarily affects younger adults, now includes the novel 

targeted therapy tazemetostat (Tazverik). On January 23, 2020, the FDA 

granted an accelerated approval to the first-in-class EZH2 inhibitor, for the 

treatment of adult and pediatric patients 16 years and older with metastatic or 

locally advanced epithelioid sarcoma not eligible for complete resection.

The approval is based on findings from a cohort of patients with epithelioid 

sarcoma (cohort 5) in an ongoing, phase 2 study (EZH-202; 

NCT02601950). Investigators enrolled 62 patients with locally 

advanced or metastatic epithelioid sarcoma whose tumors lacked 

integrase interactor 1 (INI1) expression. Treatment with tazemetostat 

elicited an overall response rate of 15% (95% CI, 7%-26%), including a 

1.6% complete response rate and a 13% partial response rate. Among 

the responders, 67% had a duration of response of at least 6 months 

(range, 3.7-24.5+).1

“[Tazemetostat] is an advance over [other] treatments for epithe-

lioid sarcoma because now we have a targeted therapy that has a 

mechanism and a biomarker,” Brian Van Tine, MD, PhD, said in an 

interview with OncologyLive®. “We don’t usually talk about response rates 

in sarcoma, especially past first line. In general, this is a chemo-insensitive 

subset of sarcoma. The fact that there is a response rate is exciting.”

Epithelioid sarcoma is characterized by an aggressive behavior and a very 

poor prognosis, with metastases occurring in 30% to 50% of cases. Available 

treatment options have consisted primarily of anthracycline-based and  

gemcitabine-based chemotherapy, which have median progression-free 

survival rates of between 3 and 8 months.2

Van Tine, an associate professor of medicine in the Division of Oncology, 

Section of Medical Oncology, at Washington University School of Medicine in 

St Louis and an investigator in the trial, discussed what the agent’s approval 

brings to the treatment landscape for this patient population. 

Q Please provide an overview of the study that led to the 
approval of tazemetostat.

This was a multicenter, multicohort, phase 2, 7-arm study looking at different 

types of tumors. For example, there was a synovial sarcoma arm, an epithe-

lioid sarcoma arm, [and] a rhabdoid tumor arm. Each of these had a biology 

that was predicted to respond to an EZH2 inhibitor. Two of the cohorts were 

for epithelioid sarcoma, with one of those requiring biopsies. There was an 

enrichment cohort once it was shown there was a signal to better under-

stand the biology. 

The biomarker that was used was loss of INI1 expression, which is part of 

the pathological workup for epithelioid sarcoma. This multiarm study, which 

provided a way of looking at many kinds of tumors, identified activity only in 

epithelioid sarcoma.

Q What is the mechanism of action of tazemetostat?
It is a small molecule EZH2 inhibitor. It is thought that the loss of INI1 

would lead to increased EZH2 activity. There is large complex of chroma-

tin remodeling proteins called SMARC. In the SMARC family, proteins come 

together to regulate chromatin modifications. One of those proteins is INI1. 

When you lose INI, you lose control of a protein called EZH2, which gets upreg-

ulated and starts modifying DNA. If you inhibit EZH2, the activity that is useful 

for cancer, you can get control of the chromatin modification in a 

way that tumors don’t like. You are driving a mechanism based on a 

loss of a protein that leads to upregulation of the protein.

Q Please discuss efficacy data.
The data cutoff was September 17, 2018. Patients with epithe-

lioid sarcoma were treated with 800 mg of tazemetostat twice a day. 

They could have any line of prior treatment. There was a 15% partial 

response [rate] and a disease rate of 26%, but what was interesting is 

that the disease control rate was up to 103 weeks. The median overall 

survival in a chemo-insensitive type of sarcoma was 82 weeks. 

In general, compared with a lot of agents we use, this was relatively well 

tolerated. In terms of adverse [events], the biggest complaint was fatigue, 

nausea, and cancer pain.

Q Please discuss the other studies that are ongoing  
with tazemetostat.

We are currently participating in the phase 2 expansion, which is for patients 

who have already been treated. We are also participating in a phase 3 study 

[EZH-301; NCT04204941] that combines tazemetostat with doxorubicin. The 

expansion study is open label and open-ended. It gives patients access, but 

also, biologic data are being collected. The phase 3 trial is required by the FDA 

for continued approval. This is expected to be completed by 2029, and that is 

reflective of how rare this sarcoma is.

Q What are the recommendations for clinicians  
when using tazemetostat?

This is only for epithelioid sarcoma, and pathology should be confirmed. It’s 

important to match the drug to the right patient. Epithelioid sarcoma is a 

distinct sarcoma, and now there is a drug for it: Tazemetostat. n

R E F E R E N C E S

1. Tazverik. Package insert. Epizyme, Inc; 2020. Accessed April 13, 2020. www.accessdata.fda.gov/

drugsatfda_docs/label/2020/211723s000lbl.pdf

2. Stacchiotti S, Schoffski P, Jones R, et al. Safety and efficacy of tazemetostat, a first-in-class EZH2 

inhibitor, in patients (pts) with epithelioid sarcoma (ES) (NCT02601950). J Clin Oncol. 2019;37 

(suppl 15):11003. doi:10.1200/JCO.2019.37.15_suppl.11003
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FDA approval—January 23, 2020
FDA grants accelerated approval for tazemetostat (Tazverik), a first-in-class EZH2 inhibitor, for the treatment 
of adults and pediatric patients 16 years and older with metastatic or locally advanced epithelioid sarcoma 
not eligible for complete resection. 

Mechanism of action: 

• Inhibits the methyltransferase EZH2 and some 
EZH2 gain-of-function mutations, including Y646X 
and A687V 
• Inhibits EZH1 with a half-maximal inhibitory con-
centration (IC50) of 392 nM, approximately 36 times 
higher than the IC50 for inhibition of EZH2 
• Catalyzes trimethylation of lysine 27 of histone 
H3, which leads to transcriptional repression. 

How supplied: 
• 200-mg tablets

Dosing: 
• 800 mg taken orally twice daily with or  
without food until disease progression of  
unacceptable toxicity
• Dose reductions to 600 mg daily and 300 mg  
daily recommended for adverse reactions
• Permanently discontinue in patients unable to 
tolerate 400 mg daily

Company: Epizyme, Inc 

PIVOTAL EFFICACY DATA FOR APPROVAL 

EZH-202 (NCT02601950): Efficacy was evaluated in a cohort of patients (cohort 5) of EZH-202,  
an open-label, single-arm, phase 2 study that enrolled patients with histologically confirmed metastatic 
or locally advanced epithelioid sarcoma with negative integrase interactor 1 (INI1) status. 

Biomarker selection: Patients in cohort 5 were required to have loss of INI1 protein by immunohisto-
chemistry; biallelic SMARCB1 gene loss by fluorescent in situ hybridization or next-generation sequenc-
ing; or molecular evidence of EZH2 gain-of-function mutation. However, INI1 loss does not appear to 
identify patients more likely to respond to therapy.

BASELINE PATIENT CHARACTERISTICS

Efficacy population (N = 62)

Age

37
mean years

Epithelioid Sarcoma Subtype

50%
Conventional44%

Proximal

6%
Missing

Tumor Location

34%
Soft tissue

66%
Other

Number of Lines of Prior Therapy

39% 61%

0 ≥1

Most Common Prior Therapies Receiveda

Docetaxel

Pazopanib

Gemcitabine

Ifosfamide

Doxorubicin

42%
24%

19%
21%

45%

aPatients may have received more than 1 prior therapy.

R E F E R E N C E S 

1. Tazverik. Package insert. Epizyme, Inc; 2020. Accessed April 13, 2020. www.

accessdata.fda.gov/drugsatfda_docs/label/2020/211723s000lbl.pdf

2. Multi-discipline review. FDA. Published February 19, 2020. Accessed April 13, 

2020. www.accessdata.fda.gov/drugsatfda_docs/nda/2020/211723Orig1s-

000MultidisciplineR.pdf

•  Secondary malignancies: Monitor patients for the development of secondary malignancies, including 
T-cell lymphoblastic lymphoma, myelodysplastic syndrome, and acute myeloid leukemia.

•  Embryo-fetal toxicity: Can cause fetal harm. Advise patients to use nonhormonal contraception.

WARNINGS AND PRECAUTIONS

EFFICACY RESULTS FOR THE EPITHELIOID SARCOMA COHORT 5 OF STUDY EZH-202

Outcome Tazemetostat (N = 62)

Overall response rate (95% CI)a 15% (7%-26%)

   Complete response 1.6%

   Partial response 13%

Duration of response ≥6 months 67%

   Range, months (3.7-24.5+)
aTime to response ranged from 2.4 to 18.4 months.

COMMONLY REPORTED ADVERSE EVENTS IN EZH-202 STUDY COHORT 5

Adverse event Tazemetostat (N = 62)

All grades Grade 3/4

Pain 52% 7.0%

Fatigue 47% 1.6%

Nausea 36% 0%

Decreased appetite 26% 4.8%

Vomiting 24% 0%

Constipation 21% 0%

Hemorrhage 18% 4.8%

Dyspnea 16% 4.8%

Anemia 16% 13%
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 TOP TWEETS

@OncLive
The confirmatory phase III ASCENT 
study exploring sacituzumab 
govitecan in patients with 
metastatic triple-negative breast 
cancer has been stopped due to 
“compelling evidence of efficacy.” 
#bcsm @jrgralow @SeattleCCA

onclive.com/link/7712

@OncLive
In response to the #COVID19 
pandemic, cancer experts are 
banding together in a global effort 
to disseminate information as 
quickly as possible and to use that 
knowledge to modify treatment 
plans for their patients.

onclive.com/link/7713

@OncLive
KTE-X19 Pivotal MCL Data 
Published in NEJM as FDA Weighs 
Approval #lymphoma

onclive.com/link/7714

@OncLive
Tocilizumab Successfully Treats 
#COVID19 in a Patient With 
Myeloma #mmsm

onclive.com/link/7715

@OncLive
Mayo Researchers: Change NCCN 
Criteria to Expand Genetic Testing 
in Breast Cancer #bcsm

onclive.com/link/7716
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Copeland, Finley, Vogt, Perkins, and Nillni
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Melnick and Fonkych
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Liu, Dhruva, Shah, and Ross

A Revised Classification Algorithm for 
Assessing Emergency Department Visit 
Severity of Populations
Lemke, Pham, Ravert, and Weiner
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for Medicaid Managed Care Enrollees in Ohio
Hollingsworth, Kranz, and Freund

Payer Effects of Personalized Preventive Care 
for Patients With Diabetes
Morefield, Tomai, Slanchev, and Klemes

Cost-effectiveness of Diabetes Treatment 
Sequences to Inform Step Therapy Policies
Hung, Jois, Lugo, and Slejko

Patient Outcomes Associated With Tailored 
Hospital Programs for Intellectual Disabilities
Wirtz, Ailey, Hohmann, and Johnson

Validated Prediction of Imminent Risk 
of Fracture for Older Adults
Sheer, Barron, Sudharshan, and Pasquale

Medication Nonadherence, Mental Health, 
Opioid Use, and Inpatient and Emergency 
Department Use in Super-Utilizers
Surbhi, Graetz, Wan, Gatwood, and Bailey
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RACIAL BIAS MAY HAVE AN IMPACT ON MINORITY  
PARTICIPATION IN ONCOLOGY TRIALS

According to a recent study, racial and ethnic biases held by research and 
clinical professionals could contribute to low minority participation in oncol-
ogy clinical trials. Currently, 15% to 20% of participants in oncology trials are 
racial and ethnic minorities. This percentage is persistently lower than the 
United States minority population as a whole (36.3%). To ensure outcomes 
are generalizable to the population, it is essential to include patients from 
diverse backgrounds in clinical trials.

 FOR MORE,  V ISIT: ajmc.com/l ink/4573 .

COLLABORATIVE EFFORTS LEAD TO THE 
LAUNCH OF THE COVID-19 AND CANCER 
CONSORTIUM REGISTRY
Petros Grivas, MD, PhD; Jeremy L. Warner, 
MD, MS; and Ali R. Khaki, MD, discuss a multi-
institutional registry that was launched in March 
to capture data from health care professionals 
on patients with cancer who have suspected or 
confirmed diagnoses of the coronavirus disease 
2019 (COVID-19).

 LISTEN oncl ive.com/l ink/7717

MAURIE MARKMAN, MD:  
CONFRONTING THE COMPLEXITIES  
OF CARE IN GYNECOLOGIC CANCERS
Maurie Markman, MD, details his reasons for 
pursuing a career in the gynecologic cancer field, 
how his practice-changing research has helped 
shape new standards in ovarian cancer care, the 
mottos that he lives by in daily practice, and the 
patient cases that have significantly affected him 
during his career.

 LISTEN oncl ive.com/l ink/7718

 PODCAST SPOTLIGHT

 JOURNAL SPOTLIGHT

INTERACTIVE NEWS
A selection of exclusive articles and videos available  
on OncLive.com and other MJH Life Sciences™ websites.

W W W . O N C L I V E . C O M    F A C E B O O K / O N C L I V E    @ O N C L I V E

On April 2, 2020, MJH Life Sciences™ demonstrated its commitment to delivering timely, 
up-to-date information to clinicians by rolling out its comprehensive, 24-hour MJH Life 
Sciences™ News Network. Offering around-the-clock coverage on clinical developments and 
advancements, the network is accessible across all of MJH’s branded websites, including 
OncLive.com, and can be found on the bottom left corner of your screen.   

MJH LIFE SCIENCES™  
NEWS NET WORK L AUNCHES 
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THE COVID-19 PANDEMIC
Guest column from PATRICK I. BORGEN, MD

THE CORONAVIRUS 
DISEASE 2019 
(COVID-19) pandemic 
came out of nowhere, 
circling the globe with 
shocking speed and 
with a vengeance. It 
has collapsed financial 
markets, overwhelmed 
health care systems, filled 
hospitals, and emptied 
public spaces. And, it has 
undoubtedly taken lives.

As of this writing [on April 6], our hospital, 
Maimonides Medical Center in Brooklyn, sits 
in one of the highest incidence zip codes, at 
11219, in New York City—only 2 zip codes in 

West Queens are higher with an incidence of 
9 in 1000 inhabitants. Eighty percent of our 
emergency department visits are COVID-19 
related and we have surged our in-patient 
capacity from 711 beds to well over 1000 beds. 

Our intensive care areas, which previously 
held 57 beds, are expected to surpass  
250 beds. We currently have over 170 
patients on mechanical ventilatory support 
and worry constantly about the day when 
we have no additional ventilators and may 
be forced to make nightmarish choices. 
Staff morale is surprisingly sound, but the 
marathon nature of this episode will test 
even our strongest, most stalwart employee.

 READ MORE   oncl ive.com/l ink/7752 

PATRICK I. 
BORGEN, MD
Chairman,  
Department of 
Surgery  
Maimonides Medical 
Center
Brooklyn, New York

 NOTABLE QUOTABLES

 SPOTLIGHT

 ONCLIVE® VIDEOS

CORTES ON RUXOLITINIB TOXICITY IN MPNs
Although ruxolitinib (Jakafi) is generally well-tolerated 
in patients with myeloproliferative neoplasms (MPNs), 
myelosuppression can result from ruxolitinib therapy, 
according to Jorge E. Cortes, MD, director of the  
Georgia Cancer Center at Augusta University. Other 
toxicities observed with the agent include anemia  
and thrombocytopenia, both of which require close  
monitoring, Cortes said.

 VIEW VIDEO   oncl ive.com/l ink/7722

GOMELLA ON TARGETED THERAPIES, GENETIC 
TESTING IN PROSTATE CANCER
Several PARP inhibitors, such as rucaparib (Rubraca), 
are currently under review and can be expected to 
increase interest in genetic testing among providers who 
treat men with all stages of prostate cancer, said  
Leonard G. Gomella, MD, chair of the Department of 
Urology and director of the Sidney Kimmel Cancer  
Network of Thomas Jefferson University Hospital.

 VIEW VIDEO   oncl ive.com/l ink/7723

By and large, MDS is still 

treated in 2020 like it was in 

2007. There hasn’t been a 

drug approval since 

decitabine in 2006, but that 

[changed] with the approval of 

luspatercept for patients  

with MDS who have  

ring sideroblasts.”
—David P.  Steensma, MD

Clinic Director, Center for Prevention of Progression 
Dana-Farber Cancer Institute

 READ MORE   oncl ive.com/l ink/7710

COVID-19 [coronavirus 

disease 2019] has moved us 

into a new world. Although 

the history of humanity has 

seen a lot of pandemics, we 

haven’t seen anything like 

this in our lifetimes.”

—Tanios S.  Bekai i -Saab,  MD

Leader, Gastrointestinal Cancer Program 
Mayo Clinic Cancer Center

 READ MORE oncl ive.com/l ink/7711

For breaking news, interviews with key opinion leaders, 
conference coverage, and more, be sure to follow us on Twitter, 

@OncLive, or use your smartphone to scan this QR code.

FOLLOW US ON SOCIAL MEDIA  
for more clinical practice resources 
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INDICATION
NUBEQA® (darolutamide) is an androgen receptor inhibitor 
indicated for the treatment of patients with non-metastatic 
castration-resistant prostate cancer.

IMPORTANT SAFETY INFORMATION
Embryo-Fetal Toxicity: Safety and efficacy of NUBEQA 
have not been established in females. NUBEQA can cause fetal 
harm and loss of pregnancy. Advise males with female partners 
of reproductive potential to use effective contraception during 
treatment with NUBEQA and for 1 week after the last dose.
Adverse Reactions
Serious adverse reactions occurred in 25% of patients receiving 
NUBEQA and in 20% of patients receiving placebo. Serious 
adverse reactions in ≥ 1 % of patients who received NUBEQA 
were urinary retention, pneumonia, and hematuria. Overall, 

3.9% of patients receiving NUBEQA and 3.2% of patients 
receiving placebo died from adverse reactions, which 
included death (0.4%), cardiac failure (0.3%), cardiac arrest 
(0.2%), general physical health deterioration (0.2%), and 
pulmonary embolism (0.2%) for NUBEQA.
Adverse reactions occurring more frequently in the NUBEQA 
arm (≥2% over placebo) were fatigue (16% vs. 11%), pain in 
extremity (6% vs. 3%) and rash (3% vs. 1%). 
Clinically significant adverse reactions occurring in ≥ 2% of 
patients treated with NUBEQA included ischemic heart disease 
(4.0% vs. 3.4% on placebo) and heart failure (2.1% vs. 0.9% 
on placebo).
Drug Interactions
Effect of Other Drugs on NUBEQA – Concomitant use of 
NUBEQA with a combined P-gp and strong or moderate 
CYP3A4 inducer decreases darolutamide exposure, which may 

Start new patients with up to 2 months free.‡      Visit NUBEQAhcp.com

40 
MONTHS

SAME RATE 
OF PERMANENT 

DISCONTINUATION  

More than double the median MFS with NUBEQA + ADT* 
vs 18 months with ADT alone†

(HR: 0.41; 95% CI: 0.34-0.50; P<0.0001)

Three adverse reactions occurred more frequently with 
NUBEQA + ADT (≥2% over ADT alone): fatigue (16% vs 11%), 
pain in extremity (6% vs 3%), and rash (3% vs 1%)

9% of men permanently discontinued due to adverse reactions 
whether on NUBEQA + ADT or ADT alone
Dose interruptions and reductions due to adverse reactions occurred in 13% and 6%, 
respectively, of patients treated with NUBEQA + ADT.

The most frequent reasons for permanent discontinuation in patients treated with NUBEQA + ADT 
included cardiac failure (0.4%) and death (0.4%). The most frequent reasons for dose interruptions 
included hypertension (0.6%), diarrhea (0.5%), and pneumonia (0.5%). The most frequent reasons 
for dose reductions included fatigue (0.7%), hypertension (0.3%), and nausea (0.3%).

decrease NUBEQA activity. Avoid concomitant use of NUBEQA 
with combined P-gp and strong or moderate CYP3A4 inducers.
Concomitant use of NUBEQA with a combined P-gp and 
strong CYP3A4 inhibitor increases darolutamide exposure, 
which may increase the risk of NUBEQA adverse reactions. 
Monitor patients more frequently for NUBEQA adverse 
reactions and modify NUBEQA dosage as needed.
Effects of NUBEQA on Other Drugs – NUBEQA is an inhibitor 
of breast cancer resistance protein (BCRP) transporter. 
Concomitant use of NUBEQA increases the exposure (AUC) 
and maximal concentration of BCRP substrates, which may 
increase the risk of BCRP substrate-related toxicities. Avoid 
concomitant use with drugs that are BCRP substrates where 

Please see the following page for brief 
summary of full Prescribing Information.

possible. If used together, monitor patients more frequently for 
adverse reactions, and consider dose reduction of the BCRP 
substrate drug. Consult the approved product labeling of the 
BCRP substrate when used concomitantly with NUBEQA.

NUBEQA®—Focus on both MFS and tolerability1,2

The effi cacy and safety of NUBEQA were assessed in a randomized, double-blind, placebo-controlled, international, multicenter phase III study (ARAMIS) in nmCRPC 
patients with a prostate-specifi c antigen doubling time of ≤10 months. 1509 patients were randomized 2:1 to receive either 600 mg NUBEQA twice daily (n=955) or 

matching placebo (n=554). All patients received concurrent ADT (treatment with GnRH analog or previous bilateral orchiectomy). The primary endpoint was MFS, 
defi ned as the time from randomization to the time of fi rst evidence of BICR-confi rmed distant metastasis or death from any cause within 33 weeks after the last evaluable 

scan, whichever occurred fi rst. Treatment continued until radiographic disease progression, as assessed by CT, MRI, 99mTc bone scan by BICR, unacceptable toxicity, or 
withdrawal. OS data were not mature at the time of fi nal MFS analysis (57% of the required number of events).1,2 The planned fi nal OS analysis has been conducted and 

mature data on OS will be presented at an upcoming scientifi c meeting.

*NUBEQA + ADT, 95% CI: 34.3-NR.    †ADT alone, 95% CI: 15.5-22.3.

PROVEN 
TOLERABILITY

‡The NUBEQA Free Trial Program provides 2 months’ supply of NUBEQA at no cost 
to patients who meet the program eligibility requirements and agree to the terms and 
conditions. For full terms and conditions, please call DUDE Access Services at 1-833-
337-DUDE (1-833-337-3833) or visit NUBEQAhcp.com to download the Patient Service 
Request Form with full terms and conditions. 

ADT=androgen deprivation therapy; HR=hazard ratio; 
CI=confi dence interval; NR=not reached; 
GnRH=gonadotropin-releasing hormone; 
BICR=blinded independent central review; 
CT=computed tomography; 
MRI=magnetic resonance 
imaging; OS=overall survival.
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INDICATION
NUBEQA® (darolutamide) is an androgen receptor inhibitor 
indicated for the treatment of patients with non-metastatic 
castration-resistant prostate cancer.

IMPORTANT SAFETY INFORMATION
Embryo-Fetal Toxicity: Safety and efficacy of NUBEQA 
have not been established in females. NUBEQA can cause fetal 
harm and loss of pregnancy. Advise males with female partners 
of reproductive potential to use effective contraception during 
treatment with NUBEQA and for 1 week after the last dose.
Adverse Reactions
Serious adverse reactions occurred in 25% of patients receiving 
NUBEQA and in 20% of patients receiving placebo. Serious 
adverse reactions in ≥ 1 % of patients who received NUBEQA 
were urinary retention, pneumonia, and hematuria. Overall, 

3.9% of patients receiving NUBEQA and 3.2% of patients 
receiving placebo died from adverse reactions, which 
included death (0.4%), cardiac failure (0.3%), cardiac arrest 
(0.2%), general physical health deterioration (0.2%), and 
pulmonary embolism (0.2%) for NUBEQA.
Adverse reactions occurring more frequently in the NUBEQA 
arm (≥2% over placebo) were fatigue (16% vs. 11%), pain in 
extremity (6% vs. 3%) and rash (3% vs. 1%). 
Clinically significant adverse reactions occurring in ≥ 2% of 
patients treated with NUBEQA included ischemic heart disease 
(4.0% vs. 3.4% on placebo) and heart failure (2.1% vs. 0.9% 
on placebo).
Drug Interactions
Effect of Other Drugs on NUBEQA – Concomitant use of 
NUBEQA with a combined P-gp and strong or moderate 
CYP3A4 inducer decreases darolutamide exposure, which may 

Start new patients with up to 2 months free.‡      Visit NUBEQAhcp.com

40 
MONTHS

SAME RATE 
OF PERMANENT 

DISCONTINUATION  

More than double the median MFS with NUBEQA + ADT* 
vs 18 months with ADT alone†

(HR: 0.41; 95% CI: 0.34-0.50; P<0.0001)

Three adverse reactions occurred more frequently with 
NUBEQA + ADT (≥2% over ADT alone): fatigue (16% vs 11%), 
pain in extremity (6% vs 3%), and rash (3% vs 1%)

9% of men permanently discontinued due to adverse reactions 
whether on NUBEQA + ADT or ADT alone
Dose interruptions and reductions due to adverse reactions occurred in 13% and 6%, 
respectively, of patients treated with NUBEQA + ADT.

The most frequent reasons for permanent discontinuation in patients treated with NUBEQA + ADT 
included cardiac failure (0.4%) and death (0.4%). The most frequent reasons for dose interruptions 
included hypertension (0.6%), diarrhea (0.5%), and pneumonia (0.5%). The most frequent reasons 
for dose reductions included fatigue (0.7%), hypertension (0.3%), and nausea (0.3%).

decrease NUBEQA activity. Avoid concomitant use of NUBEQA 
with combined P-gp and strong or moderate CYP3A4 inducers.
Concomitant use of NUBEQA with a combined P-gp and 
strong CYP3A4 inhibitor increases darolutamide exposure, 
which may increase the risk of NUBEQA adverse reactions. 
Monitor patients more frequently for NUBEQA adverse 
reactions and modify NUBEQA dosage as needed.
Effects of NUBEQA on Other Drugs – NUBEQA is an inhibitor 
of breast cancer resistance protein (BCRP) transporter. 
Concomitant use of NUBEQA increases the exposure (AUC) 
and maximal concentration of BCRP substrates, which may 
increase the risk of BCRP substrate-related toxicities. Avoid 
concomitant use with drugs that are BCRP substrates where 

Please see the following page for brief 
summary of full Prescribing Information.

possible. If used together, monitor patients more frequently for 
adverse reactions, and consider dose reduction of the BCRP 
substrate drug. Consult the approved product labeling of the 
BCRP substrate when used concomitantly with NUBEQA.

NUBEQA®—Focus on both MFS and tolerability1,2

The effi cacy and safety of NUBEQA were assessed in a randomized, double-blind, placebo-controlled, international, multicenter phase III study (ARAMIS) in nmCRPC 
patients with a prostate-specifi c antigen doubling time of ≤10 months. 1509 patients were randomized 2:1 to receive either 600 mg NUBEQA twice daily (n=955) or 

matching placebo (n=554). All patients received concurrent ADT (treatment with GnRH analog or previous bilateral orchiectomy). The primary endpoint was MFS, 
defi ned as the time from randomization to the time of fi rst evidence of BICR-confi rmed distant metastasis or death from any cause within 33 weeks after the last evaluable 

scan, whichever occurred fi rst. Treatment continued until radiographic disease progression, as assessed by CT, MRI, 99mTc bone scan by BICR, unacceptable toxicity, or 
withdrawal. OS data were not mature at the time of fi nal MFS analysis (57% of the required number of events).1,2 The planned fi nal OS analysis has been conducted and 

mature data on OS will be presented at an upcoming scientifi c meeting.

*NUBEQA + ADT, 95% CI: 34.3-NR.    †ADT alone, 95% CI: 15.5-22.3.

PROVEN 
TOLERABILITY

‡The NUBEQA Free Trial Program provides 2 months’ supply of NUBEQA at no cost 
to patients who meet the program eligibility requirements and agree to the terms and 
conditions. For full terms and conditions, please call DUDE Access Services at 1-833-
337-DUDE (1-833-337-3833) or visit NUBEQAhcp.com to download the Patient Service 
Request Form with full terms and conditions. 

ADT=androgen deprivation therapy; HR=hazard ratio; 
CI=confi dence interval; NR=not reached; 
GnRH=gonadotropin-releasing hormone; 
BICR=blinded independent central review; 
CT=computed tomography; 
MRI=magnetic resonance 
imaging; OS=overall survival.
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NUBEQA® (darolutamide) tablets, for oral use
Initial U.S. Approval: 2019

BRIEF SUMMARY OF PRESCRIBING INFORMATION
CONSULT PACKAGE INSERT FOR

FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE
NUBEQA is indicated for the treatment of patients with non-metastatic castration resistant 
prostate cancer (nmCRPC).

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Embryo-Fetal Toxicity
The safety and efficacy of NUBEQA have not been established in females. Based on its 
mechanism of action, NUBEQA can cause fetal harm and loss of pregnancy when administered 
to a pregnant female [see Clinical Pharmacology (12.1)].
Advise males with female partners of reproductive potential to use effective contraception 
during treatment and for 1 week after the last dose of NUBEQA [see Use in Specific Populations 
(8.1, 8.3)].

6 ADVERSE REACTIONS
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.
ARAMIS, a randomized (2:1), double-blind, placebo-controlled, multi-center clinical study, 
enrolled patients who had non-metastatic castration-resistant prostate cancer (nmCRPC). In 
this study, patients received either NUBEQA at a dose of 600 mg, or a placebo, twice a day. All 
patients in the ARAMIS study received a concomitant gonadotropin-releasing hormone (GnRH) 
analog or had a bilateral orchiectomy. The median duration of exposure was 14.8 months 
(range: 0 to 44.3 months) in patients who received NUBEQA.
Overall, serious adverse reactions occurred in 25% of patients receiving NUBEQA and in 20% 
of patients receiving placebo. Serious adverse reactions in ≥ 1 % of patients who received 
NUBEQA included urinary retention, pneumonia and hematuria. Overall 3.9% of patients 
receiving NUBEQA and 3.2% of patients receiving placebo died from adverse reactions, which 
included death (0.4%), cardiac failure (0.3%), cardiac arrest (0.2%), general physical health 
deterioration (0.2%), and pulmonary embolism (0.2%) for NUBEQA.
Permanent discontinuation due to adverse reactions occurred in 9% of patients receiving 
NUBEQA or placebo. The most frequent adverse reactions requiring permanent discontinuation 
in patients who received NUBEQA included cardiac failure (0.4%), and death (0.4%).
Dosage interruptions due to adverse reactions occurred in 13% of patients treated with 
NUBEQA. The most frequent adverse reactions requiring dosage interruption in patients who 
received NUBEQA included hypertension (0.6%), diarrhea (0.5%), and pneumonia (0.5%).
Dosage reductions due to adverse reactions occurred in 6% of patients treated with NUBEQA. 
The most frequent adverse reactions requiring dosage reduction in patients treated with 
NUBEQA included fatigue (0.7%), hypertension (0.3%), and nausea (0.3%).
Table 1 shows adverse reactions in ARAMIS reported in the NUBEQA arm with a ≥2% absolute 
increase in frequency compared to placebo. Table 2 shows laboratory test abnormalities related 
to NUBEQA treatment and reported more frequently in NUBEQA-treated patients compared to 
placebo-treated patients in the ARAMIS study.

Table 1: Adverse Reactions in ARAMIS

Adverse Reaction2

NUBEQA  
(n=954)

Placebo  
(n=554)

All Grades  
%

Grades ≥ 3  
%

All Grades  
%

Grade ≥ 3  
%

Fatigue1 16 0.6 11 1.1

Pain in extremity 6 0 3 0.2

Rash 3 0.1 1 0
 1 Includes fatigue and asthenia
 2 Common Terminology Criteria for Adverse Events (CTCAE) version 4.03.
Additionally, clinically significant adverse reactions occurring in 2% or more of patients treated 
with NUBEQA included ischemic heart disease (4.0% versus 3.4% on placebo) and heart failure 
(2.1% versus 0.9% on placebo).

Table 2: Laboratory Test Abnormalities in ARAMIS

Laboratory 
Abnormality

NUBEQA  
(N=954)1

Placebo  
(N=554)1

All Grades2  
%

Grade 3-42  
%

All Grades2  
%

Grade 3-42  
%

Neutrophil count 
decreased

20 4 9 0.6

AST increased 23 0.5 14 0.2

Bilirubin increased 16 0.1 7 0
 1  The denominator used to calculate the rate varied based on the number of patients with a 

baseline value and at least one post-treatment value.
 2 Common Terminology Criteria for Adverse Events (CTCAE) version 4.03.

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on NUBEQA
Combined P-gp and Strong or Moderate CYP3A4 Inducer
Concomitant use of NUBEQA with a combined P-gp and strong or moderate CYP3A4 inducer 
decreases darolutamide exposure which may decrease NUBEQA activity [see Clinical Pharmacology 
(12.3)]. Avoid concomitant use of NUBEQA with combined P-gp and strong or moderate CYP3A4 
inducers.
Combined P-gp and Strong CYP3A4 Inhibitors
Concomitant use of NUBEQA with a combined P-gp and strong CYP3A4 inhibitor increases 
darolutamide exposure [see Clinical Pharmacology (12.3)] which may increase the risk of 
NUBEQA adverse reactions. Monitor patients more frequently for NUBEQA adverse reactions and 
modify NUBEQA dosage as needed [see Dosage and Administration (2.2)].

7.2 Effects of NUBEQA on Other Drugs
Breast Cancer Resistance Protein (BCRP) Substrates
NUBEQA is an inhibitor of BCRP transporter. Concomitant use of NUBEQA increases the AUC 
and Cmax of BCRP substrates [see Clinical Pharmacology (12.3)], which may increase the risk of 
BCRP substrate-related toxicities.
Avoid concomitant use with drugs that are BCRP substrates where possible. If used together, 
monitor patients more frequently for adverse reactions, and consider dose reduction of the 
BCRP substrate drug. Consult the approved product labeling of the BCRP substrate when used 
concomitantly with NUBEQA.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
The safety and efficacy of NUBEQA have not been established in females. Based on its mechanism 
of action, NUBEQA can cause fetal harm and loss of pregnancy [see Clinical Pharmacology (12.1)]. 
Animal embryo-fetal developmental toxicology studies were not conducted with darolutamide. 
There are no human data on the use of NUBEQA in pregnant females.

8.2 Lactation
Risk Summary
The safety and efficacy of NUBEQA have not been established in females. There are no data on 
the presence of darolutamide or its metabolites in human milk, the effect on the breastfed child, 
or the effect on milk production.

8.3 Females and Males of Reproductive Potential
Contraception
Males
Based on the mechanism of action, advise male patients with female partners of reproductive 
potential to use effective contraception during treatment and for 1 week after the last dose of 
NUBEQA [see Use in Specific Populations (8.1)].
Infertility
Males
Based on animal studies, NUBEQA may impair fertility in males of reproductive potential [see 
Nonclinical Toxicology (13.1)].

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

8.5 Geriatric Use
Of the 954 patients who received NUBEQA in ARAMIS, 88% of patients were 65 years and over, 
and 49% were 75 years and over. No overall differences in safety or efficacy were observed 
between these patients and younger patients.

8.6 Renal Impairment
Patients with severe renal impairment (eGFR 15–29 mL/min/1.73 m2) who are not receiving 
hemodialysis have a higher exposure to NUBEQA and reduction of the dose is recommended 
[see Dosage and Administration (2.3) and Clinical Pharmacology (12.3)]. No dose reduction is 
needed for patients with mild or moderate renal impairment (eGFR 30-89 mL/min/1.73 m2). The 
effect of end stage renal disease (eGFR ≤15 mL/min/1.73 m2) on darolutamide pharmacokinetics 
is unknown.

8.7 Hepatic Impairment
Patients with moderate hepatic impairment (Child-Pugh Class B) have a higher exposure to NUBEQA 
and reduction of the dose is recommended [see Dosage and Administration (2.4) and Clinical 
Pharmacology (12.3)]. No dose reduction is needed for patients with mild hepatic impairment. The  
effect of severe hepatic impairment (Child-Pugh C) on darolutamide pharmacokinetics is unknown.

10 OVERDOSAGE
There is no known specific antidote for darolutamide overdose. The highest dose of NUBEQA 
studied clinically was 900 mg twice daily, equivalent to a total daily dose of 1800 mg. No dose 
limiting toxicities were observed with this dose.
Considering the saturable absorption and the absence of evidence for acute toxicity, an intake of 
a higher than recommended dose of darolutamide is not expected to lead to systemic toxicity in 
patients with intact hepatic and renal function [see Clinical Pharmacology (12.3)].
In the event of intake of a higher than recommended dose in patients with severe renal 
impairment or moderate hepatic impairment, if there is suspicion of toxicity, interrupt NUBEQA 
treatment and undertake general supportive measures until clinical toxicity has been diminished 
or resolved. If there is no suspicion of toxicity, NUBEQA treatment can be continued with the next 
dose as scheduled.

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies to evaluate the carcinogenic potential of darolutamide have not been 
conducted.
Darolutamide was clastogenic in an in vitro chromosome aberration assay in human peripheral 
blood lymphocytes. Darolutamide did not induce mutations in the bacterial reverse mutation 
(Ames) assay and was not genotoxic in the in vivo combined bone marrow micronucleus assay 
and the Comet assay in the liver and duodenum of the rat.
Fertility studies in animals have not been conducted with darolutamide. In repeat-dose toxicity 
studies in male rats (up to 26 weeks) and dogs (up to 39 weeks), tubular dilatation of testes, 
hypospermia, and atrophy of seminal vesicles, testes, prostate gland and epididymides were 
observed at doses ≥ 100 mg/kg/day in rats (0.6 times the human exposure based on AUC) and 
≥ 50 mg/kg/day in dogs (approximately 1 times the human exposure based on AUC).

17 PATIENT COUNSELING INFORMATION
Dosage and Administration
Inform patients receiving concomitant gonadotropin-releasing hormone (GnRH) analog therapy 
that they need to maintain this treatment during the course of treatment with NUBEQA.
Instruct patients to take their dose of two tablets (twice daily). NUBEQA should be taken with 
food. Each tablet should be swallowed whole.
Inform patients that in the event of a missed daily dose of NUBEQA, to take any missed dose, as 
soon as they remember prior to the next scheduled dose, and not to take two doses together to 
make up for a missed dose [see Dosage and Administration (2.1)].
Embryo-Fetal Toxicity
Inform patients that NUBEQA can be harmful to a developing fetus and can cause loss of 
pregnancy [see Use in Specific Populations (8.1)].
Advise male patients with female partners of reproductive potential to use effective contraception 
during treatment and for 1 week after the last dose of NUBEQA [see Warnings and Precautions 
(5.1) and Use in Specific Populations (8.1, 8.3)].
Infertility
Advise male patients that NUBEQA may impair fertility [see Use in Specific Populations (8.3)].
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NUBEQA® (darolutamide) tablets, for oral use
Initial U.S. Approval: 2019

BRIEF SUMMARY OF PRESCRIBING INFORMATION
CONSULT PACKAGE INSERT FOR

FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE
NUBEQA is indicated for the treatment of patients with non-metastatic castration resistant 
prostate cancer (nmCRPC).

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Embryo-Fetal Toxicity
The safety and efficacy of NUBEQA have not been established in females. Based on its 
mechanism of action, NUBEQA can cause fetal harm and loss of pregnancy when administered 
to a pregnant female [see Clinical Pharmacology (12.1)].
Advise males with female partners of reproductive potential to use effective contraception 
during treatment and for 1 week after the last dose of NUBEQA [see Use in Specific Populations 
(8.1, 8.3)].

6 ADVERSE REACTIONS
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.
ARAMIS, a randomized (2:1), double-blind, placebo-controlled, multi-center clinical study, 
enrolled patients who had non-metastatic castration-resistant prostate cancer (nmCRPC). In 
this study, patients received either NUBEQA at a dose of 600 mg, or a placebo, twice a day. All 
patients in the ARAMIS study received a concomitant gonadotropin-releasing hormone (GnRH) 
analog or had a bilateral orchiectomy. The median duration of exposure was 14.8 months 
(range: 0 to 44.3 months) in patients who received NUBEQA.
Overall, serious adverse reactions occurred in 25% of patients receiving NUBEQA and in 20% 
of patients receiving placebo. Serious adverse reactions in ≥ 1 % of patients who received 
NUBEQA included urinary retention, pneumonia and hematuria. Overall 3.9% of patients 
receiving NUBEQA and 3.2% of patients receiving placebo died from adverse reactions, which 
included death (0.4%), cardiac failure (0.3%), cardiac arrest (0.2%), general physical health 
deterioration (0.2%), and pulmonary embolism (0.2%) for NUBEQA.
Permanent discontinuation due to adverse reactions occurred in 9% of patients receiving 
NUBEQA or placebo. The most frequent adverse reactions requiring permanent discontinuation 
in patients who received NUBEQA included cardiac failure (0.4%), and death (0.4%).
Dosage interruptions due to adverse reactions occurred in 13% of patients treated with 
NUBEQA. The most frequent adverse reactions requiring dosage interruption in patients who 
received NUBEQA included hypertension (0.6%), diarrhea (0.5%), and pneumonia (0.5%).
Dosage reductions due to adverse reactions occurred in 6% of patients treated with NUBEQA. 
The most frequent adverse reactions requiring dosage reduction in patients treated with 
NUBEQA included fatigue (0.7%), hypertension (0.3%), and nausea (0.3%).
Table 1 shows adverse reactions in ARAMIS reported in the NUBEQA arm with a ≥2% absolute 
increase in frequency compared to placebo. Table 2 shows laboratory test abnormalities related 
to NUBEQA treatment and reported more frequently in NUBEQA-treated patients compared to 
placebo-treated patients in the ARAMIS study.

Table 1: Adverse Reactions in ARAMIS

Adverse Reaction2

NUBEQA  
(n=954)

Placebo  
(n=554)

All Grades  
%

Grades ≥ 3  
%

All Grades  
%

Grade ≥ 3  
%

Fatigue1 16 0.6 11 1.1

Pain in extremity 6 0 3 0.2

Rash 3 0.1 1 0
 1 Includes fatigue and asthenia
 2 Common Terminology Criteria for Adverse Events (CTCAE) version 4.03.
Additionally, clinically significant adverse reactions occurring in 2% or more of patients treated 
with NUBEQA included ischemic heart disease (4.0% versus 3.4% on placebo) and heart failure 
(2.1% versus 0.9% on placebo).

Table 2: Laboratory Test Abnormalities in ARAMIS

Laboratory 
Abnormality

NUBEQA  
(N=954)1

Placebo  
(N=554)1

All Grades2  
%

Grade 3-42  
%

All Grades2  
%

Grade 3-42  
%

Neutrophil count 
decreased

20 4 9 0.6

AST increased 23 0.5 14 0.2

Bilirubin increased 16 0.1 7 0
 1  The denominator used to calculate the rate varied based on the number of patients with a 

baseline value and at least one post-treatment value.
 2 Common Terminology Criteria for Adverse Events (CTCAE) version 4.03.

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on NUBEQA
Combined P-gp and Strong or Moderate CYP3A4 Inducer
Concomitant use of NUBEQA with a combined P-gp and strong or moderate CYP3A4 inducer 
decreases darolutamide exposure which may decrease NUBEQA activity [see Clinical Pharmacology 
(12.3)]. Avoid concomitant use of NUBEQA with combined P-gp and strong or moderate CYP3A4 
inducers.
Combined P-gp and Strong CYP3A4 Inhibitors
Concomitant use of NUBEQA with a combined P-gp and strong CYP3A4 inhibitor increases 
darolutamide exposure [see Clinical Pharmacology (12.3)] which may increase the risk of 
NUBEQA adverse reactions. Monitor patients more frequently for NUBEQA adverse reactions and 
modify NUBEQA dosage as needed [see Dosage and Administration (2.2)].

7.2 Effects of NUBEQA on Other Drugs
Breast Cancer Resistance Protein (BCRP) Substrates
NUBEQA is an inhibitor of BCRP transporter. Concomitant use of NUBEQA increases the AUC 
and Cmax of BCRP substrates [see Clinical Pharmacology (12.3)], which may increase the risk of 
BCRP substrate-related toxicities.
Avoid concomitant use with drugs that are BCRP substrates where possible. If used together, 
monitor patients more frequently for adverse reactions, and consider dose reduction of the 
BCRP substrate drug. Consult the approved product labeling of the BCRP substrate when used 
concomitantly with NUBEQA.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
The safety and efficacy of NUBEQA have not been established in females. Based on its mechanism 
of action, NUBEQA can cause fetal harm and loss of pregnancy [see Clinical Pharmacology (12.1)]. 
Animal embryo-fetal developmental toxicology studies were not conducted with darolutamide. 
There are no human data on the use of NUBEQA in pregnant females.

8.2 Lactation
Risk Summary
The safety and efficacy of NUBEQA have not been established in females. There are no data on 
the presence of darolutamide or its metabolites in human milk, the effect on the breastfed child, 
or the effect on milk production.

8.3 Females and Males of Reproductive Potential
Contraception
Males
Based on the mechanism of action, advise male patients with female partners of reproductive 
potential to use effective contraception during treatment and for 1 week after the last dose of 
NUBEQA [see Use in Specific Populations (8.1)].
Infertility
Males
Based on animal studies, NUBEQA may impair fertility in males of reproductive potential [see 
Nonclinical Toxicology (13.1)].

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

8.5 Geriatric Use
Of the 954 patients who received NUBEQA in ARAMIS, 88% of patients were 65 years and over, 
and 49% were 75 years and over. No overall differences in safety or efficacy were observed 
between these patients and younger patients.

8.6 Renal Impairment
Patients with severe renal impairment (eGFR 15–29 mL/min/1.73 m2) who are not receiving 
hemodialysis have a higher exposure to NUBEQA and reduction of the dose is recommended 
[see Dosage and Administration (2.3) and Clinical Pharmacology (12.3)]. No dose reduction is 
needed for patients with mild or moderate renal impairment (eGFR 30-89 mL/min/1.73 m2). The 
effect of end stage renal disease (eGFR ≤15 mL/min/1.73 m2) on darolutamide pharmacokinetics 
is unknown.

8.7 Hepatic Impairment
Patients with moderate hepatic impairment (Child-Pugh Class B) have a higher exposure to NUBEQA 
and reduction of the dose is recommended [see Dosage and Administration (2.4) and Clinical 
Pharmacology (12.3)]. No dose reduction is needed for patients with mild hepatic impairment. The  
effect of severe hepatic impairment (Child-Pugh C) on darolutamide pharmacokinetics is unknown.

10 OVERDOSAGE
There is no known specific antidote for darolutamide overdose. The highest dose of NUBEQA 
studied clinically was 900 mg twice daily, equivalent to a total daily dose of 1800 mg. No dose 
limiting toxicities were observed with this dose.
Considering the saturable absorption and the absence of evidence for acute toxicity, an intake of 
a higher than recommended dose of darolutamide is not expected to lead to systemic toxicity in 
patients with intact hepatic and renal function [see Clinical Pharmacology (12.3)].
In the event of intake of a higher than recommended dose in patients with severe renal 
impairment or moderate hepatic impairment, if there is suspicion of toxicity, interrupt NUBEQA 
treatment and undertake general supportive measures until clinical toxicity has been diminished 
or resolved. If there is no suspicion of toxicity, NUBEQA treatment can be continued with the next 
dose as scheduled.

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies to evaluate the carcinogenic potential of darolutamide have not been 
conducted.
Darolutamide was clastogenic in an in vitro chromosome aberration assay in human peripheral 
blood lymphocytes. Darolutamide did not induce mutations in the bacterial reverse mutation 
(Ames) assay and was not genotoxic in the in vivo combined bone marrow micronucleus assay 
and the Comet assay in the liver and duodenum of the rat.
Fertility studies in animals have not been conducted with darolutamide. In repeat-dose toxicity 
studies in male rats (up to 26 weeks) and dogs (up to 39 weeks), tubular dilatation of testes, 
hypospermia, and atrophy of seminal vesicles, testes, prostate gland and epididymides were 
observed at doses ≥ 100 mg/kg/day in rats (0.6 times the human exposure based on AUC) and 
≥ 50 mg/kg/day in dogs (approximately 1 times the human exposure based on AUC).

17 PATIENT COUNSELING INFORMATION
Dosage and Administration
Inform patients receiving concomitant gonadotropin-releasing hormone (GnRH) analog therapy 
that they need to maintain this treatment during the course of treatment with NUBEQA.
Instruct patients to take their dose of two tablets (twice daily). NUBEQA should be taken with 
food. Each tablet should be swallowed whole.
Inform patients that in the event of a missed daily dose of NUBEQA, to take any missed dose, as 
soon as they remember prior to the next scheduled dose, and not to take two doses together to 
make up for a missed dose [see Dosage and Administration (2.1)].
Embryo-Fetal Toxicity
Inform patients that NUBEQA can be harmful to a developing fetus and can cause loss of 
pregnancy [see Use in Specific Populations (8.1)].
Advise male patients with female partners of reproductive potential to use effective contraception 
during treatment and for 1 week after the last dose of NUBEQA [see Warnings and Precautions 
(5.1) and Use in Specific Populations (8.1, 8.3)].
Infertility
Advise male patients that NUBEQA may impair fertility [see Use in Specific Populations (8.3)].
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No COVID-19  
Detour for Global 
Hematology Therapies
by RACHEL NAROZNIAK, MA

WITH TRAVEL RESTRICTIONS and reduced 
transportation options, the global spread of 
coronavirus disease 2019 (COVID-19) has 
disrupted international networks that supply 
patients with biological materials needed for 
sophisticated hematologic therapies. 
    For many patients with hematologic malig-
nancies, the pandemic has delayed or limited 
hematopoietic stem cell transplanta-
tions. Experts have advised weighing 
the benefits of transplantation versus 
the risks, with guidance varying by 
cancer type, according to COVID-19 
resources that the American Society 
of Hematology has compiled.1

     For multiple myeloma, for example, 
the recommendation as of mid-April 
was to delay stem cell transplanta-
tion until the pandemic subsides, while the 
advice for certain patients with high-risk 
acute lymphoblastic leukemia considered for 
allogeneic transplantation was to proceed 
expeditiously.1 In fact, some experts note that 
procedures cannot be safely delayed for most 
patients who are candidates for allogeneic 
transplantation; in these cases, COVID-19 
testing in advance of induction is recom-
mended for donors and recipients.2

Against this backdrop, the ability of health 
care providers and companies to surmount 
obstacles presented by the pandemic could be 
lifesaving for those patients in need of bone 
marrow or cord blood transplants or chimeric 
antigen receptor (CAR) T-cell therapies. The 
National Marrow Donor Program (NMDP)/ 
Be The Match, which manages an international 

transplant registry, and Novartis, 
the Swiss pharmaceutical giant that 
manufactures the CAR T-cell ther-
apy tisagenlecleucel (Kymriah), 
have taken unprecedented actions 
to ensure patients can continue 
receiving these therapies amid 
COVID-19 disruptions.

In interviews with 
OncologyLive®, officials 

with these organizations described 
the precarious nature of transport-
ing essential oncology therapies 
across international borders during 
the pandemic and the hurdles they 
overcame to keep their supply 
chains rolling.

“Once a patient undergoes their 
preparative conditioning regimen for transplant, 
if we are not able to deliver the bone marrow or 

peripheral blood stem cell [PBSC] product in a 
timely manner, that leads to fatal consequences,” 
Brian  Lindberg, chief legal officer and chief 
policy officer of NMDP/Be The Match, said. 

Expediency is a critical component of trans-
plantation because donated stem cells “have 
an efficacious shelf life of about 72 hours,” 
he explained. 

NMDP/Be The Match, which manages  
a registry that connects approximately  
460 medical centers throughout the world,3 
obtained exemptions from the ban on travel 
from Europe that President Donald J. Trump 
authorized on March 11, 20204 and made other 
changes in its specimen-handling procedures. 
Notably, the network was able to facilitate 

more transports of transplant materi-
als in March (>609 transports) amid 
COVID-19 challenges than it did in 
February (564 transports).5

“We have been able to deliver a stem 
cell product to every patient who has 
been waiting. We have not failed, and 
we have not dipped in the number of 
products that we deliver at all, which 
is quite remarkable,” said Jamie 

Margolis, PhD, senior vice president of donor 
services for NMDP/Be The Match.

Brian 
Lindberg

Jamie  
Margolis, PhD
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Novartis made changes to its protocols 
so that genetically engineered T cells for 
tisagenlecleucel therapy could be transported 
from Europe to the United States via cargo 
planes, which are exempt from the travel ban. 
T cells harvested from patients are cryopre-
served and transported to a Morris Plains, 
New Jersey, facility, where they are genet-
ically modified.

“Despite some of the travel restric-
tions, we are still able to ship our cells 
to the different places in the world, 
and all our patients have received their 
therapies with only a few delays, which 
have not been more than a day for pick 
up or delivery,” said Stefan Hendriks, 
senior vice president, global head of 
Cell & Gene at Novartis.

REGISTRY IS BUILT ON TRAVEL
International transportation of the bone 
marrow and PBSC donations that NMDP/ 
Be The Match facilitates is an unavoidable 
reality of the nonprofit organization’s 
day-to-day procedures.

“About 50% of donated bone marrow or 
PBSCs are umbilical cord blood units that will 
in fact cross an international border as they 
make their way from donor to recipient,” 
said Lindberg.

The global routing of the donations stems 
from the difficulty inherent in identifying 
a “perfect” human leukocyte antigen (HLA) 
match between the transplant recipient and 
the NMDP/Be The Match registry member, 
according to Lindberg. 

An individual with an HLA type that 
closely matches the patient’s represents the 
best possible bone marrow or stem cell donor 
because the patient’s immune system  
is less likely to recognize the transplant 
as foreign, thus reducing the chance of a 
posttransplant complication such as graft- 
versus-host disease.6,7

Despite the hereditary nature of a patient’s 
HLA type, approximately 70% of those who 
require a bone marrow or stem cell transplant 
will not have a fully matched donor in their 
family. Extended family members are not 
likely to be close HLA matches, and each 
blood-related sibling has a 25% chance of being 
a close match.6,7

Because some HLA types are less common 
than others, the donor identification process 

will be more complex for some transplant 
recipients. In an illustration of the diffi-
culty of finding a close HLA match, those 
who register as donors with NMDP/Be The 
Match have about a 1 in 430 chance of being 
asked to donate. 

Founded in the late 1980s, NMDP/Be The 
Match collaborates with transplant centers 

and donor registries in approximately  
40 countries outside the United 
States. The registry presently 
includes more than 22 million bone 
marrow donors and more than 
300,000 cord blood units. These 
transplants are carried out for 
patients with leukemia, lymphoma, 
and other life-threatening diseases, 
many of whom do not have alternative 
curative options.8,9 

Individuals who donate PBSCs undergo 
apheresis either at a hospital or at an apher-
esis center; those who donate bone marrow 
complete the surgical procedure at a partici-
pating hospital. Of note, donors do not travel 
to the patient’s area of residency. Trained 
couriers carry the donated material to the 
patient’s location.10 

“The majority of the time, stem cell  
products are not cryopreserved, put into a dry 
shipper, and shipped in the cargo hold of a 
plane,” Lindberg explained, referring to the  
organization’s model before COVID-19. 
“They’re actually physically accompanied by 
couriers in the passenger compartment of a 
commercial aircraft.”

EUROPE PRESENTS A CHALLENGE
Although NMDP/Be The Match couriers trans-
port bone marrow and PBSC donations 
throughout the world, Europe is one of the 
organization’s “most significant partners,” 
according to Lindberg. He said that the 
nonprofit had “over 170 scheduled transplants 
that involved a donated bone marrow prod-
uct crossing between Europe and the United 
States” during the first 30 days of the travel 
ban, 52 of which were slated for the week of 
March 16, when the international travel ban 
went into effect. 

In accordance with the restrictions, most 
non-US citizens from the 26 countries that 
belong to the Schengen Area border-free 
travel bloc in Europe, including Italy, Spain, 
and Greece, would not be permitted to enter 

the United States.4 The ban subsequently 
was extended to travel from the United 
Kingdom and Ireland.

“This was obviously of significant concern 
to us for many reasons―1 being that for 
30 years, we have managed the logistics of 
moving donated products to recipients via 
trained couriers, and many of our couriers 
who were scheduled to travel from Europe 
to the US at that point were not US citizens,” 
Lindberg said. 

The “great majority” of these NMDP/Be 
The Match couriers were German citizens, 
Lindberg said, and because Germany was 
one of the first member states to enter the 
Schengen Agreement, which eliminated inter-
nal borders among the areas of the European 
Union that elected to become part of the 
Schengen bloc, the travel ban directly impeded 
these couriers’ ability to accompany the 
donated bone marrow into the United States.11 

Meanwhile, the couriers’ travel had been 
scheduled, and the transplant recipients were 
awaiting the bone marrow products. NMDP/ 
Be The Match needed an alternative. “We had 
to scramble,” Lindberg said.  

Obtaining the text of the presidential proc-
lamation announcing the travel ban was a 
turning point for NMDP/Be The Match. “In 
that proclamation, we identified an excep-
tion for travelers who would be traveling in 
the national interest. The national registry 
is operated under contracts with the federal 
government, so we immediately felt that this 
exclusion would be relevant for our program,” 
Lindberg explained.

Driven to deliver the donations, the organi-
zation quickly got in touch with its contacts 
on Capitol Hill and later, the Centers for 
Disease Prevention and Control (CDC). On 
March 19, 2020 the CDC ruled that NMDP/
Be The Match couriers were exempt from 
the travel restrictions from Europe to the 
United States.12 “We were able to [persuade] 
the CDC to issue a blanket waiver for our 
program, referring specifically to that national 
interest exception in the president’s proclama-
tion,” Lindberg said.

Under normal circumstances, when a donor 
is in Europe and the transplant recipient is 
in the United States, an international courier 
picks up the donated product and carries it to 
the States. In the 8 days between the Trump 
administration’s institution of the travel ban 
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and the CDC’s extension of the blanket waiver, 
NMDP/Be The Match had to alter this stan-
dard chain of events to conform to the newly 
imposed COVID-19 limitations. 

“We had to send US passport holders to 
Europe to pick up the product and bring it 
back to the [United States],” said Ray Hornung, 
MBA, CEM, CBCP, senior manager of the 
Logistics and Emergency Preparedness team 
at NMDP/Be The Match.5

Before the CDC issued the travel waiver, 
NMDP/Be The Match “was not certain that 
there was going to be a programmatic solu-
tion for the issue,” said Lindberg, who 
added that the organization preemptively 
canceled the German couriers’ trips and 
replaced these couriers with American 
citizens, who would be able to cross the 
international border.

“At the very last minute, one of these couri-
ers fell through, so in the absence of the 
waiver, we almost certainly would have had a 
patient here in the [United States] not receive 
their cells on time and that person likely 
would not have survived,” Lindberg said. “That 
happened 173 times the first week after the 
issuance of the travel waiver, and we didn’t 
miss a single one.”

The couriers are subject to the same 
customs and immigration screening that any 
international traveler would be required to 
complete upon departure and arrival at an 
airport, according to Lindberg.

CANCELLED FLIGHTS AFFECT NETWORK
Although the travel waiver has allowed 
NMDP/Be The Match to resume its standard 
processes of bone marrow and PBSC collection 
and transportation, the reduced availability 
of commercial flights is another impedi-
ment that the organization has faced during 
the pandemic. “We rely on being able to put 
couriers in the passenger compartments of 
commercial aircrafts, and tens of thousands 
of flights have been canceled over the past few 
weeks,” Lindberg said.

Of note, recent cancellations have caused 
some couriers’ flights to be rebooked more 
than 15 times, according to Margolis. On 
March 25, by 10 am Central Time,  
9188 of NMDP/Be The Match’s flights in and 
out of the United States booked had already 
been canceled. “That’s about 40% of the flights 
that were on the schedule yesterday that are 
not on the schedule today,” Hornung said.5 

Hornung added that “the constantly chang-
ing landscape of flights” presently constitutes 
NMDP/Be The Match’s “biggest barrier” to 
bone marrow and PBSC routing. “What do 
you do when [flights are canceled]?” Hornung 
asked. “You manage each transport 1 at a 
time, giving it the attention that the patient it 
is intended for deserves…You can’t throw up 
your hands and not deliver.”5

Lindberg said NMDP/Be The Match is work-
ing with the US Department of Defense (DOD) 
to determine whether donated bone marrow 

and PBSCs can be flown on military trans-
ports both internationally and domestically 
should the organization be unable to lever-
age commercial air transportation. Use of 
this pathway would be an unprecedented step 
for the organization. “For the first time, we 
would not have these donated products person-
ally accompanied by an individual courier,” 
Lindberg observed.

However, acquiring the necessary permis-
sions to use this model may not be an easy 
task, according to Lindberg. “My hope is that 
we can [persuade] the government to do the 
right thing and allow us to use military trans-
port in these urgent scenarios. I know the DOD 
is being inundated with requests for use of 
military transport, but these are truly life- 
saving pieces of cargo,” Lindberg said.

In the meantime, NMDP/Be The Match is 
exploring alternatives to the individual couri-
ers on whom it has traditionally relied. For 
example, the organization has established 
respective hubs in Germany and Chicago’s 
O’Hare International Airport where cryopre-
served cells can be delivered, loaded into the 
cargo holds of planes, and flown from Europe 
to the United States and vice versa. 

“Historically, we have not felt that the  
benefits of an approach like this outweighed 
the risks largely because these products have 
been delivered fresh and not frozen over 
the course of time,” Lindberg said. However, 
Lindberg and NMDP/Be The Match are cogni-
zant that the unprecedented nature of the 
COVID-19 pandemic calls for strategic alter-
ations to preferred distributive practices.

“We have changed our stance and required 
cryopreservation because we cannot be in a 
circumstance where we do not have a product 
for a patient who started their conditioning 
regimen,” Margolis said. The PBSCs must first 
arrive in the United States before transplant 
recipients begin their conditioning regimens, 
to minimize the risk of patients potentially 
beginning preparative treatment and not 
receiving the stem cells on time.

CAR T CELLS REQUIRE SPECIAL 
HANDLING
Initially approved in 2017, tisagenlecleu-
cel is indicated for the treatment of patients 
aged younger than 25 years with refractory 
B-cell precursor acute lymphoblastic leuke-
mia and adults with relapsed or refractory 

When the tisagenlecleucel manufacturing process is complete, the 
modified T cells are cryopreserved in a liquid nitrogen dry shipper 
(dewar) that can safely store the cells for up to 10 days. 
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large B-cell lymphoma, including certain 
diffuse large B-cell lymphoma subtypes. It was 
the first gene therapy cleared for use in the 
United States.13,14

Tisagenlecleucel administration consists of 
4 steps: T-cell collection, T-cell manufacturing, 
infusion, and monitoring. In the first phase, a 
patient’s T cells are harvested from the blood 
via leukapheresis during a 3- to 6-hour period. 
Within 24 hours after leukapheresis, the cells 
are cryopreserved and shipped via specialized 
courier to a Novartis manufacturing site for 
cellular reengineering.15 

These cells are transported in a vapor phase 
liquid nitrogen dry shipper (dewar) that cryo-
preserves the contents for up to 10 days in a 
defense against weather-related or logistical 
delays. Novartis uses a computer-based system 
to track the cells’ routes throughout the manu-
facturing process from the time the collection 
site dispatches the T-cells to a Novartis aphere-
sis center and then to their eventual departure 
for the clinical infusion center.16

When the cells arrive at the New 
Jersey facility, Novartis’ cellular 
scientists reprogram them with a 
CAR that contains a 4-1BB costimula-
tory domain and a CD3ζ intracellular 
signaling domain. Specifically, 
the 4-1BB domain enhances early 
expansion and endurance of the 
tisagenlecleucel cells in vitro and 
in vivo, improves the persistence of the CAR 
T cells, and induces central memory T-cell 
differentiation, bolstering the cells’ capac-
ity for immunosurveillance. The CD3ζ domain 
prompts T-cell activation and induces other 
antitumor action.17

In the United States, tisagenlecleucel manu-
facturing is typically completed in 22 days.18 
Afterward, the genetically modified T cells 
are cryopreserved at a minimum of –120 °C in 
cryobags and shipped to the clinical infusion 
center, where they are thawed prior to infu-
sion. A single dose of tisagenlecleucel can be 
contained in up to 3 cryopreserved bags.16  

Two to 14 days before the reprogrammed 
tisagenlecleucel cells are returned to the 
patient via an intravenous infusion, the  
patient completes a short, 4-day course of 
lymphodepleting chemotherapy.19 

In contrast with the 48-hour shelf life 
of the bone marrow and PBSC trans-
plants that NMDP/Be The Match facilitates, 

tisagenlecleucel therapy has a shelf life of 
9 months.16 However, T cells, whether origi-
nating from the initial collection site or from 
Novartis’ manufacturing facility, necessitate 
timely delivery to ensure cell viability. For 
example, if a shipment of T cells harvested 
during leukapheresis faces an in-transit 
delay of greater than 10 days, exceeding the 
cryopreserving capacity of the dewar, the 
cells will be subject to damage resulting from 
premature thawing. Cellular compromise can 
disrupt the tisagenlecleucel manufacturing 
process, causing a delay in the development 
and administration of the immunocellular 
therapy for a patient who may imminently 
need the treatment.

Despite the logistical complications amid 
the COVID-19 pandemic, Novartis remains 
committed to surmounting these challenges 
to deliver what for many patients, could be a 
life-saving gene therapy. “It is our goal and 
our priority to ensure that patients receive 

their therapy as fast as possible,” 
said Hendriks.

The prohibition on travel between 
Europe and the United States, 
coupled with fewer commercial flight 
options, has prompted Novartis to 
adopt alternative approaches to facil-
itate its international deliveries  
of tisagenlecleucel.

“In the past, we [predominantly] 
used passenger flights to transport Kymriah, 
but when the number of flights across the 
Atlantic was reduced and when the travel 
restrictions were announced in the [United 
States], our team immediately safeguarded 
enough cargo space for us to continue our 
transatlantic transports,” Hendriks said.

Novartis is currently leveraging cargo 
space to move its time-sensitive cellular 
treatment and will continue to do so for the 
foreseeable future, according to Hendriks, 
who added that the developer will also use 
road transports should a situation affect 
local distribution.

Importantly, the COVID-19–associated 
impediments to Novartis’ standard supply 
chain operations have not affected the  
company’s ability to provide patients access 
to tisagenlecleucel treatments in a timely 
manner, but the pandemic has further under-
scored the value of a broad network of 
tisagenlecleucel manufacturing facilities, 

Hendriks said. Novartis’ New Jersey loca-
tion is its primary site for commercial 
and clinical development of tisagenlecleu-
cel, but the company has been working to 
expand its capacity for the complex manufac-
turing process. 

In 2019, Novartis’ facilities in Stein, 
Switzerland, and Les Ullis, France, started 
manufacturing tisagenlecleucel for patients 
participating in clinical trials.20 These sites 
are slated to launch commercial production in 
2020, according to Novartis.

In an emailed statement, Novartis said its 
portfolio of tisagenlecleucel production loca-
tions also encompasses the Foundation for 
Biomedical Research and Innovation at Kobe 
in Japan, which oversees the clinical develop-
ment of the gene therapy. The company’s map 
of active sites will soon include Cell Therapies, 
an Australia-based commercial contract 
development and manufacturing company 
specializing in cell therapies, according to 
Novartis. The developer also disclosed that it 
had recently established an agreement with 
Cell Therapies, meaning that Novartis will 
soon begin commercially developing tisagen-
lecleucel at its production facility in the Peter 
MacCallum Cancer Centre in Melbourne. 

In addition to this newly forged partner-
ship with Cell Therapies, Novartis has signed 
a licensing agreement for the clinical manu-
facturing of tisagenlecleucel in China with 
Cellular Biomedicine Group.

“At the end of the year, we will have 5 sites 
operational throughout the globe for the 
clinical and commercial manufacturing of 
Kymriah, a global network that will be able 
to step in for different parts of the world,” 
Hendriks said. “That allows us fantastic flex-
ibility to mitigate a situation like this should 
one occur in the future.”

At present, Novartis remains resilient and 
well equipped to continue confronting COVID-
19–related interferences. “This situation is 
challenging for many people in the health-
care system, including our treatment teams 
and [patients with] cancer, but our distribution 
channels are fully operational, and our team 
has prepared for multiple scenarios and are 
agilely responding to these scenarios as they 
arise,” Hendriks concluded. n

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

Stefan Hendriks



INDICATION FOR CYRAMZA
 CYRAMZA, in combination with docetaxel, is indicated  
for the treatment of patients with metastatic non-small 
cell lung cancer (NSCLC) with disease progression  
on or after platinum-based chemotherapy. Patients 
with epidermal growth factor receptor (EGFR) or 
anaplastic lymphoma kinase (ALK) genomic tumor 
aberrations should have disease progression on 
FDA-approved therapy for these aberrations prior to 
receiving CYRAMZA.

For safety and dosing guidelines for CYRAMZA,  
see respective Important Safety Information and 
Brief Summary of Prescribing Information on the 
following pages.

SELECT IMPORTANT SAFETY INFORMATION FOR CYRAMZA
HEMORRHAGE
• CYRAMZA increased the risk of hemorrhage and gastrointestinal   
 hemorrhage, including Grade ≥3 hemorrhagic events. Across five   
 clinical studies in 1916 patients with various cancers treated with   
 CYRAMZA, the incidence of all Grade hemorrhage occurred  
 between 13-44%. Grade 3-5 hemorrhage incidence ranged from 2-5%.
• Patients with NSCLC receiving therapeutic anticoagulation or chronic  
 therapy with NSAIDs or other anti-platelet therapy other than once   
 daily aspirin or with radiographic evidence of major airway or blood  
 vessel invasion or intratumor cavitation were excluded from REVEL;  
 therefore the risk of pulmonary hemorrhage in these groups of   
 patients is unknown.
• Permanently discontinue CYRAMZA in patients who experience   
 severe (Grade 3 or 4) bleeding.
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Two trusted brands for treating  
your thoracic cancer patients.

One trusted partner for helping  
you advance thoracic cancer care.

We are committed to delivering options for metastatic 
non-small cell lung cancer (mNSCLC) so you can choose 

the right therapy at the right time for your patients.

To catch up with our latest advancements  
in thoracic cancer care, visit:   

CYRAMZA.com   ALIMTA.com   Lilly.com

INDICATION FOR ALIMTA
ALIMTA is indicated in combination with pembrolizumab (pembro) 
and platinum chemotherapy for the initial treatment of patients 
with nonsquamous metastatic non-small cell lung cancer 
(mNSCLC) with no EGFR or ALK genomic tumor aberrations.

Limitation of Use: ALIMTA is not indicated for the treatment of 
patients with squamous cell non-small cell lung cancer.

SELECT IMPORTANT SAFETY INFORMATION FOR ALIMTA
Contraindication
ALIMTA is contraindicated in patients who have a history 
of severe hypersensitivity reaction to pemetrexed.

For safety and dosing guidelines for ALIMTA, see respective 
Important Safety Information and Brief Summary of 
Prescribing Information on the following pages.

PP-PM-US-1080 01/2020 ©Lilly USA, LLC 2020. All rights reserved. ALIMTA® and CYRAMZA® are registered 
trademarks owned or licensed by Eli Lilly and Company, its subsidiaries, or affiliates.
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IMPORTANT SAFETY INFORMATION FOR CYRAMZA

WARNINGS AND PRECAUTIONS
Hemorrhage  
CYRAMZA increased the risk of hemorrhage and 
gastrointestinal hemorrhage, including Grade ≥3 
hemorrhagic events. Across five clinical studies in 1916 
patients with various cancers treated with CYRAMZA, the 
incidence of all Grade hemorrhage occurred between 13-44%. 
Grade 3-5 hemorrhage incidence ranged from 2-5%.
Patients with NSCLC receiving therapeutic anticoagulation or 
chronic therapy with NSAIDs or other anti-platelet therapy 
other than once daily aspirin or with radiographic evidence of 
major airway or blood vessel invasion or intratumor cavitation 
were excluded from REVEL; therefore, the risk of pulmonary 
hemorrhage in these groups of patients is unknown.
Permanently discontinue CYRAMZA in patients who 
experience severe (Grade 3 or 4) bleeding. 
Gastrointestinal Perforations
CYRAMZA can increase the risk of gastrointestinal 
perforation, a potentially fatal event. Across five clinical 
studies in 1916 patients with various cancers treated 
with CYRAMZA, the incidence of all Grade and Grade 3-5 
gastrointestinal perforations ranged from <1-2%.
Permanently discontinue CYRAMZA in patients who 
experience a gastrointestinal perforation.
Impaired Wound Healing
Impaired wound healing can occur in patients who receive 
drugs that inhibit the VEGF or VEGFR pathway. CYRAMZA, 
a VEGFR2 antagonist, has the potential to adversely affect 
wound healing. CYRAMZA has not been studied in patients 
with serious or non-healing wounds.
Withhold CYRAMZA for 28 days prior to elective surgery. 
Do not administer CYRAMZA for at least 28 days following a 
major surgical procedure and until the wound is fully healed. 
Discontinue CYRAMZA in patients who develop wound healing 
complications that require medical intervention.
Arterial Thromboembolic Events
Serious, sometimes fatal, arterial thromboembolic events 
(ATEs), including myocardial infarction, cardiac arrest, 
cerebrovascular accident, and cerebral ischemia, occurred 
across clinical trials. Across five clinical studies in 1916 
patients with various cancers treated with CYRAMZA, 
the incidence of all Grade ATE was 2-3%. Grade 3-5 ATE 
incidence was 1-2%.
Permanently discontinue CYRAMZA in patients who 
experience an ATE.
Hypertension
An increased incidence of severe hypertension occurred in 
patients receiving CYRAMZA. Across five clinical studies in 
1916 patients with various cancers treated with CYRAMZA, the 
incidence of all Grade hypertension occurred between 11-26%. 
Grade 3-5 hypertension incidence ranged from 6-15%.

Control hypertension prior to initiating treatment with 
CYRAMZA. Monitor blood pressure every two weeks or 
more frequently as indicated during treatment. Withhold 
CYRAMZA for severe hypertension until medically controlled. 
Permanently discontinue CYRAMZA for medically significant 
hypertension that cannot be controlled with antihypertensive 
therapy or in patients with hypertensive crisis or 
hypertensive encephalopathy.
Infusion-Related Reactions
Infusion-related reactions (IRR), including severe and life 
threatening IRR, occurred in CYRAMZA clinical trials. The 
majority of IRR across trials occurred during or following 
a first or second CYRAMZA infusion. Symptoms of IRR 
included rigors/tremors, back pain/spasms, chest pain 
and/or tightness, chills, flushing, dyspnea, wheezing, 
hypoxia, and paresthesia. In severe cases, symptoms 
included bronchospasm, supraventricular tachycardia, and 
hypotension. Across five clinical studies in 1916 patients 
with various cancers treated with CYRAMZA in which 
premedication was recommended or required, the incidence 
of all Grade IRR occurred between <1-9%. Grade 3-5 IRR 
incidence was <1%.
Premedicate prior to each CYRAMZA infusion. Monitor 
patients during the infusion for signs and symptoms of IRR 
in a setting with available resuscitation equipment. Reduce 
the infusion rate by 50% for Grade 1-2 IRR. Permanently 
discontinue CYRAMZA for Grade 3-4 IRR.
Worsening of Pre-existing Hepatic Impairment
Clinical deterioration, manifested by new onset or worsening 
encephalopathy, ascites, or hepatorenal syndrome, was 
reported in patients with Child-Pugh B or C cirrhosis who 
received single agent CYRAMZA. Use CYRAMZA in patients 
with Child-Pugh B or C cirrhosis only if the potential 
benefits of treatment are judged to outweigh the risks of 
clinical deterioration.
Based on safety data from REACH-2, in patients with 
Child-Pugh A liver cirrhosis, the pooled incidence of hepatic 
encephalopathy and hepatorenal syndrome was higher for 
patients who received CYRAMZA (6%) compared to patients 
who received placebo (0%).
Posterior Reversible Encephalopathy Syndrome
Posterior Reversible Encephalopathy Syndrome (PRES) 
(also known as Reversible Posterior Leukoencephalopathy 
Syndrome [RPLS]) has been reported in <0.1% of 1916 patients 
enrolled in five clinical studies with CYRAMZA. Symptoms 
of PRES include seizure, headache, nausea/vomiting, 
blindness, or altered consciousness, with or without 
associated hypertension. 
Confirm the diagnosis of PRES with magnetic resonance 
imaging and permanently discontinue CYRAMZA in patients 
who develop PRES. Symptoms may resolve or improve within 
days, although some patients with PRES can experience 
ongoing neurologic sequelae or death.
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Proteinuria Including Nephrotic Syndrome 
Across five clinical studies in 1916 patients with various 
cancers treated with CYRAMZA, the incidence of all Grade 
proteinuria ranged from 3-20%. Grade ≥3 proteinuria 
(including 4 patients with nephrotic syndrome) incidence 
ranged from <1-3%.
Monitor proteinuria by urine dipstick and/or urinary protein 
creatinine ratio. If the result of the urine dipstick is 2+ or 
greater, perform a 24-hour urine collection for protein 
measurement. Withhold CYRAMZA for urine protein levels 
that are 2 or more grams over 24 hours. Reinitiate CYRAMZA 
at a reduced dose once the urine protein level returns to 
less than 2 grams over 24 hours. Permanently discontinue 
CYRAMZA for urine protein levels greater than 3 grams over 
24 hours or in the setting of nephrotic syndrome.
Thyroid Dysfunction
Across five clinical studies in 1916 patients with various 
cancers treated with CYRAMZA, the incidence of Grade 1-2 
hypothyroidism ranged from <1-3%; there were no reports 
of Grade 3-5 hypothyroidism. Monitor thyroid function during 
treatment with CYRAMZA.
Embryo-Fetal Toxicity
Based on its mechanism of action, CYRAMZA can cause 
fetal harm when administered to pregnant women. Animal 
models link angiogenesis, VEGF and VEGFR2 to critical 
aspects of female reproduction, embryo-fetal development, 
and postnatal development. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with 
CYRAMZA and for 3 months after the last dose.
Lactation
Because of the potential risk for serious adverse reactions in 
breastfed children from ramucirumab, advise women not to 
breastfeed during treatment with CYRAMZA and for 2 months 
after the last dose.
Most Common Adverse Reactions—CYRAMZA Administered 
in Combination with Docetaxel (REVEL)
The most commonly reported adverse reactions (all 
Grades; Grade 3-4) occurring in ≥5% of patients receiving 
CYRAMZA with docetaxel and ≥2% higher than placebo 
with docetaxel in REVEL were neutropenia (55% vs 46%; 
49% vs 40%), fatigue/asthenia (55% vs 50%; 14% vs 11%), 
stomatitis/mucosal inflammation (37% vs 19%; 7% vs 2%), 
epistaxis (19% vs 7%; <1% vs <1%), febrile neutropenia 
(16% vs 10%; 16% vs 10%), peripheral edema (16% vs 9%; 
0% vs <1%), thrombocytopenia (13% vs 5%; 3% vs <1%), 
lacrimation increased (13% vs 5%; <1% vs 0%), and 
hypertension (11% vs 5%; 6% vs 2%).
The most common serious adverse reactions in patients who 
received CYRAMZA with docetaxel were febrile neutropenia 
(14%), pneumonia (6%), and neutropenia (5%). The use of 
granulocyte colony-stimulating factors was 42% in CYRAMZA 
with docetaxel-treated patients versus 37% in patients who 
received placebo with docetaxel.

Treatment discontinuation due to adverse reactions occurred 
more frequently in CYRAMZA with docetaxel-treated patients (9%) 
than in placebo with docetaxel-treated patients (5%). The most 
common adverse reactions leading to treatment discontinuation of 
CYRAMZA were IRR (0.5%) and epistaxis (0.3%). 
For patients with non-squamous histology, the overall incidence 
of pulmonary hemorrhage was 7% and the incidence of 
Grade ≥3 pulmonary hemorrhage was 1% for CYRAMZA with 
docetaxel compared to 6% overall incidence and 1% for Grade ≥3 
pulmonary hemorrhage for placebo with docetaxel. For patients 
with squamous histology, the overall incidence of pulmonary 
hemorrhage was 10% and the incidence of Grade ≥3 pulmonary 
hemorrhage was 2% for CYRAMZA with docetaxel compared 
to 12% overall incidence and 2% for Grade ≥3 pulmonary 
hemorrhage for placebo with docetaxel.
Clinically relevant adverse reactions reported in ≥1% and <5% 
of CYRAMZA with docetaxel-treated patients in REVEL were 
hyponatremia (4.8%) and proteinuria (3.3%).

Please see Brief Summary of Prescribing Information for 
CYRAMZA on subsequent pages.
RB-L HCP ISI 18NOV2019
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IMPORTANT SAFETY INFORMATION FOR ALIMTA

CONTRAINDICATION
ALIMTA is contraindicated in patients who have a history of 
severe hypersensitivity reaction to pemetrexed.

WARNINGS AND PRECAUTIONS
Myelosuppression and Increased Risk of Myelosuppression 
Without Vitamin Supplementation
ALIMTA can cause severe myelosuppression resulting in a 
requirement for transfusions and which may lead to 
neutropenic infection. The risk of myelosuppression is 
increased in patients who do not receive vitamin 
supplementation.
Prior to treatment with ALIMTA, patients must be instructed 
to initiate supplementation with oral folic acid. 
Intramuscular injections of vitamin B12 are also required 
prior to ALIMTA treatment. Folic acid and vitamin B12 
supplementation should be continued during treatment and 
for 21 days after the last dose of ALIMTA as they may reduce 
the severity of treatment-related hematologic and 
gastrointestinal toxicities. Obtain a complete blood count at 
the beginning of each cycle. Do not administer ALIMTA until 
the ANC is at least 1500 cells/mm3 and platelet count is at 
least 100,000 cells/mm3. Permanently reduce ALIMTA in 
patients with an ANC of less than 500 cells/mm3 or platelet 
count of less than 50,000 cells/mm3 in previous cycles.
In Studies JMDB and JMCH, among patients who received 
vitamin supplementation, incidence of Grade 3-4 
neutropenia was 15% and 23%, the incidence of Grade 3-4 
anemia was 6% and 4%, and incidence of Grade 3-4 
thrombocytopenia was 4% and 5%, respectively. In Study 
JMCH, 18% of patients in the ALIMTA arm required red blood 
cell transfusions compared to 7% of patients in the cisplatin 
arm. In Studies JMEN, PARAMOUNT, and JMEI, where all 
patients received vitamin supplementation, incidence of 
Grade 3-4 neutropenia ranged from 3% to 5%, and incidence 
of Grade 3-4 anemia ranged from 3% to 5%.

Renal Failure
ALIMTA can cause severe, and sometimes fatal, renal 
toxicity. Determine creatinine clearance before each dose 
and periodically monitor renal function during treatment 
with ALIMTA.
The incidences of renal failure in clinical studies in which 
patients received ALIMTA with cisplatin were 2.1% in Study 
JMDB and 2.2% in Study JMCH. The incidence of renal 
failure in clinical studies in which patients received ALIMTA 
as a single agent ranged from 0.4% to 0.6% (Studies JMEN, 
PARAMOUNT, and JMEI).
Withhold ALIMTA in patients with a creatinine clearance of 
less than 45 mL/min.

Bullous and Exfoliative Skin Toxicity
Serious and sometimes fatal, bullous, blistering, and 
exfoliative skin toxicity, including cases suggestive of 
Stevens-Johnson Syndrome/toxic epidermal necrolysis,  
can occur with ALIMTA. Permanently discontinue ALIMTA for 
severe and life-threatening bullous, blistering, or exfoliating 
skin toxicity.

Interstitial Pneumonitis
Serious interstitial pneumonitis, including fatal cases, can 
occur with ALIMTA treatment. Withhold ALIMTA for acute 
onset of new or progressive unexplained pulmonary 
symptoms such as dyspnea, cough, or fever pending 
diagnostic evaluation. If pneumonitis is confirmed, 
permanently discontinue ALIMTA.

Radiation Recall
Radiation recall can occur with ALIMTA in patients who have 
received radiation weeks to years previously. Monitor 
patients for inflammation or blistering in areas of previous 
radiation treatment. Permanently discontinue ALIMTA for 
signs of radiation recall.

Increased Risk of Toxicity With Ibuprofen in Patients With 
Renal Impairment
Exposure to ALIMTA is increased in patients with mild to 
moderate renal impairment who take concomitant 
ibuprofen, increasing the risks of adverse reactions of 
ALIMTA. In patients with creatinine clearances between 45 
mL/min and 79 mL/min, avoid administration of ibuprofen 
for 2 days before, the day of, and 2 days following 
administration of ALIMTA. If concomitant ibuprofen use 
cannot be avoided, monitor patients more frequently for 
ALIMTA adverse reactions, including myelosuppression, 
renal, and gastrointestinal toxicity.

Embryo-Fetal Toxicity
Based on findings from animal studies and its mechanism of 
action, ALIMTA can cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, 
intravenous administration of pemetrexed to pregnant mice 
during the period of organogenesis was teratogenic, 
resulting in developmental delays and increased 
malformations at doses lower than the recommended 
human dose of 500 mg/m2. Advise pregnant women of the 
potential risk to the fetus. Advise females of reproductive 
potential to use effective contraception during treatment 
with ALIMTA and for 6 months after the final dose. Advise 
males with female partners of reproductive potential to use 
effective contraception during treatment with ALIMTA and 
for 3 months after the final dose.

PP-PM-US-1080-Thoracic Journal Ad - Queen Size Nov label update.indd   5PP-PM-US-1080-Thoracic Journal Ad - Queen Size Nov label update.indd   5 10/01/20   3:54 PM10/01/20   3:54 PM



 

DRUG INTERACTIONS
Ibuprofen increases exposure (AUC) of pemetrexed. In 
patients with creatinine clearance between 45 mL/min and 
79 mL/min:
•  Avoid administration of ibuprofen for 2 days before, the day 

of, and 2 days following administration of ALIMTA.
•  Monitor patients more frequently for myelosuppression, 

renal, and gastrointestinal toxicity, if concomitant 
administration of ibuprofen cannot be avoided.

ADVERSE REACTIONS
Severe adverse reactions (Grade 3-4) occurring in ≥20% of 
patients with metastatic nonsquamous non-small cell lung 
cancer (NSCLC) receiving ALIMTA in combination with 
pembrolizumab and platinum chemotherapy (carboplatin or 
cisplatin) versus ALIMTA with platinum chemotherapy + 
placebo for initial treatment (KEYNOTE-189), respectively, 
were fatigue (12% vs 6%); diarrhea (5% vs 3%); dyspnea  
(3.7% vs 5%); vomiting (3.7% vs 3%); nausea (3.5% vs 3.5%); 
rash (2% vs 2.5%); decreased appetite (1.5% vs 0.5%); 
constipation (1% vs 0.5%); and pyrexia (0.2% vs 0%).
Common adverse reactions (all grades) occurring in ≥20% of 
patients with metastatic nonsquamous non-small cell lung 
cancer (NSCLC) receiving ALIMTA in combination with 
pembrolizumab and platinum chemotherapy (carboplatin or 
cisplatin) versus ALIMTA with platinum chemotherapy + 
placebo for initial treatment (KEYNOTE-189), respectively, 
were nausea (56% vs 52%); fatigue (56% vs 58%); 
constipation (35% vs 32%); diarrhea (31% vs 21%); decreased 
appetite (28% vs 30%); rash (25% vs 17%); vomiting (24% vs 
23%); cough (21% vs 28%); dyspnea (21% vs 26%); and 
pyrexia (20% vs 15%).

USE IN SPECIFIC PATIENT POPULATIONS
Lactation: There is no information regarding the presence of 
pemetrexed or its metabolites in human milk, the effects on 
the breastfed infant, or the effects on milk production. 
Because of the potential for serious adverse reactions in 
breastfed infants from ALIMTA, advise women not to 
breastfeed during treatment with ALIMTA and for one week 
after the last dose.
Males of Reproductive Potential: ALIMTA may impair 
fertility in males of reproductive potential. It is not known 
whether these effects on fertility are reversible.
Pediatric Use: The safety and effectiveness of ALIMTA in 
pediatric patients have not been established. Adverse 
reactions observed in pediatric patients studied were similar 
to those observed in adults.

Patients with Renal Impairment: ALIMTA is primarily 
excreted by the kidneys. Decreased renal function results in 
reduced clearance and greater exposure (AUC) to ALIMTA 
compared with patients with normal renal function. No dose 
is recommended for patients with creatinine clearance less 
than 45 mL/min.
Geriatric: The incidences of Grade 3-4 anemia, fatigue, 
thrombocytopenia, hypertension, and neutropenia were 
higher in patients 65 years of age and older as compared  
to younger patients: in at least one of five randomized  
clinical trials.
For safety and dosing guidelines, see Brief Summary of 
Prescribing Information for ALIMTA on the following 
pages.
PM_HCP_ISI_NSCLC1L_Combo_30 JAN2019
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CYRAMZA® (ramucirumab) injection, for intravenous use
Brief Summary: Consult the package insert for complete prescribing information. 

INDICATIONS AND USAGE 
Non-Small Cell Lung Cancer: 
CYRAMZA, in combination with docetaxel, is indicated for the treatment of patients with metastatic 
non-small cell lung cancer (NSCLC) with disease progression on or after platinum-based chemotherapy. 
Patients with EGFR or ALK genomic tumor aberrations should have disease progression on FDA-approved 
therapy for these aberrations prior to receiving CYRAMZA.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS 
Hemorrhage
CYRAMZA increased the risk of hemorrhage and gastrointestinal hemorrhage, including Grade ≥3 
hemorrhagic events.  Across five clinical studies in 1916 patients with various cancers treated with 
CYRAMZA, the incidence of all Grade hemorrhage occurred between 13-44%. Grade 3-5 hemorrhage 
incidence ranged from 2-5%.  Patients with NSCLC receiving therapeutic anticoagulation or chronic 
therapy with NSAIDs or other anti-platelet therapy other than once daily aspirin or with radiographic 
evidence of major airway or blood vessel invasion or intratumor cavitation were excluded from REVEL; 
therefore, the risk of pulmonary hemorrhage in these groups of patients is unknown. Permanently 
discontinue CYRAMZA in patients who experience severe (Grade 3 or 4) bleeding.
Gastrointestinal Perforations
CYRAMZA can increase the risk of gastrointestinal perforation, a potentially fatal event. Across five clinical 
studies in 1916 patients with various cancers treated with CYRAMZA, the incidence of all Grade and Grade 
3-5 gastrointestinal perforations ranged from <1-2%.  Permanently discontinue CYRAMZA in patients who 
experience a gastrointestinal perforation.
Impaired Wound Healing
Impaired wound healing can occur in patients who receive drugs that inhibit the VEGF or VEGFR pathway. 
CYRAMZA, a VEGFR2 antagonist, has the potential to adversely affect wound healing. CYRAMZA has 
not been studied in patients with serious or non-healing wounds. Withhold CYRAMZA for 28 days prior to 
elective surgery. Do not administer CYRAMZA for at least 28 days following a major surgical procedure 
and until the wound is fully healed. Discontinue CYRAMZA in patients who develop wound healing 
complications that require medical intervention.
Arterial Thromboembolic Events
Serious, sometimes fatal, arterial thromboembolic events (ATEs), including myocardial infarction, cardiac 
arrest, cerebrovascular accident, and cerebral ischemia, occurred across clinical trials. Across five clinical 
studies in 1916 patients with various cancers treated with CYRAMZA, the incidence of all Grade ATE 
was 2-3%. Grade 3-5 ATE incidence was 1-2%.  Permanently discontinue CYRAMZA in patients who 
experience an ATE.
Hypertension
An increased incidence of severe hypertension occurred in patients receiving CYRAMZA. Across five 
clinical studies in 1916 patients with various cancers treated with CYRAMZA, the incidence of all Grade 
hypertension occurred between 11-26%. Grade 3-5 hypertension incidence ranged from 6-15%.  Control 
hypertension prior to initiating treatment with CYRAMZA. Monitor blood pressure every two weeks 
or more frequently as indicated during treatment. Withhold CYRAMZA for severe hypertension until 
medically controlled.  Permanently discontinue CYRAMZA for medically significant hypertension that 
cannot be controlled with antihypertensive therapy or in patients with hypertensive crisis or hypertensive 
encephalopathy.
Infusion-Related Reactions
Infusion-related reactions (IRR) including severe and life threatening IRR occurred in CYRAMZA clinical 
trials.  The majority of IRR across trials occurred during or following a first or second CYRAMZA infusion. 
Symptoms of IRR included rigors/tremors, back pain/spasms, chest pain and/or tightness, chills, flushing, 
dyspnea, wheezing, hypoxia, and paresthesia. In severe cases, symptoms included bronchospasm, 
supraventricular tachycardia, and hypotension.  Across five clinical studies in 1916 patients with various 
cancers treated with CYRAMZA in which premedication was recommended or required, the incidence of 
all Grade IRR occurred between <1-9%. Grade 3-5 IRR incidence was <1%. Premedicate prior to each 
CYRAMZA infusion.   Monitor patients during the infusion for signs and symptoms of IRR in a setting with 
available resuscitation equipment.  Reduce the infusion rate by 50% for Grade 1-2 IRR. Permanently 
discontinue CYRAMZA for Grade 3-4 IRR.
Worsening of Pre-existing Hepatic Impairment
Clinical deterioration, manifested by new onset or worsening encephalopathy, ascites, or hepatorenal 
syndrome, was reported in patients with Child-Pugh B or C cirrhosis who received single agent CYRAMZA. 
Use CYRAMZA in patients with Child-Pugh B or C cirrhosis only if the potential benefits of treatment are 
judged to outweigh the risks of clinical deterioration.  Based on safety data from REACH-2, in patients with 
Child-Pugh A liver cirrhosis, the pooled incidence of hepatic encephalopathy and hepatorenal syndrome 
was higher for patients who received CYRAMZA (6%) compared to patients who received placebo (0%).
Posterior Reversible Encephalopathy Syndrome
Posterior Reversible Encephalopathy Syndrome (PRES) (also known as Reversible Posterior 
Leukoencephalopathy Syndrome [RPLS]) has been reported in <0.1% of 1916 patients enrolled in 
five clinical studies with CYRAMZA. Symptoms of PRES include seizure, headache, nausea/vomiting, 
blindness, or altered consciousness, with or without associated hypertension. Confirm the diagnosis of 
PRES with magnetic resonance imaging and permanently discontinue CYRAMZA in patients who develop 
PRES. Symptoms may resolve or improve within days, although some patients with PRES can experience 
ongoing neurologic sequelae or death.

Proteinuria Including Nephrotic Syndrome
Across five clinical studies in 1916 patients with various cancers treated with CYRAMZA, the incidence 
of all Grade proteinuria ranged from 3-20%. Grade ≥3 proteinuria (including 4 patients with nephrotic 
syndrome) incidence ranged from <1-3% [see Adverse Reactions (6.1)]. Monitor proteinuria by urine 
dipstick and/or urinary protein creatinine ratio. If the result of the urine dipstick is 2+ or greater, perform a 
24-hour urine collection for protein measurement. Withhold CYRAMZA for urine protein levels that are 2 or 
more grams over 24 hours. Reinitiate CYRAMZA at a reduced dose once the urine protein level returns to 
less than 2 grams over 24 hours. Permanently discontinue CYRAMZA for urine protein levels greater than 
3 grams over 24 hours or in the setting of nephrotic syndrome.
Thyroid Dysfunction
Across five clinical studies in 1916 patients with various cancers treated with CYRAMZA, the incidence 
of Grade 1-2 hypothyroidism ranged from <1-3%; there were no reports of Grade 3-5 hypothyroidism.  
Monitor thyroid function during treatment with CYRAMZA.
Embryo-Fetal Toxicity
Based on its mechanism of action, CYRAMZA can cause fetal harm when administered to pregnant 
women. Animal models link angiogenesis, VEGF and VEGFR2 to critical aspects of female reproduction, 
embryo-fetal development, and postnatal development. Advise pregnant women of the potential risk to 
a fetus. Advise females of reproductive potential to use effective contraception during treatment with 
CYRAMZA and for 3 months after the last dose.

ADVERSE REACTIONS 
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.
CYRAMZA Administered in Combination with Docetaxel
The safety of CYRAMZA was evaluated in REVEL. Patients had NSCLC with disease progression on 
or after one platinum-based therapy for locally advanced or metastatic disease and ECOG PS 0 or 1. 
REVEL excluded patients with bilirubin greater than the ULN, uncontrolled hypertension, major surgery 
within 28 days, radiographic evidence of major airway or blood vessel invasion by cancer, radiographic 
evidence of intra-tumor cavitation, or gross hemoptysis within the preceding 2 months, and patients 
receiving therapeutic anticoagulation or chronic antiplatelet therapy other than once daily aspirin. Patients 
received either CYRAMZA 10 mg/kg or placebo intravenously in combination with docetaxel 75 mg/m2 
intravenously every 21 days. Due to an increased incidence of neutropenia and febrile neutropenia 
in patients enrolled in East Asian sites, REVEL was amended and 24 patients (11 patients receiving 
CYRAMZA with docetaxel, 13 patients receiving placebo with docetaxel) at East Asian sites received a 
starting dose of docetaxel at 60 mg/m2 every three weeks. Patients randomized to CYRAMZA received 
a median of 4.5 doses; the median duration of exposure was 3.5 months, and 195 (31% of 627) patients 
received CYRAMZA for at least six months. The most common serious adverse reactions in patients who 
received CYRAMZA with docetaxel were febrile neutropenia (14%), pneumonia (6%), and neutropenia 
(5%). The use of granulocyte colony-stimulating factors was 42% in CYRAMZA with docetaxel-treated 
patients versus 37% in patients who received placebo with docetaxel. The most common adverse 
reactions leading to treatment discontinuation of CYRAMZA were IRR (0.5%) and epistaxis (0.3%). For 
patients with non-squamous histology, the overall incidence of pulmonary hemorrhage was 7% and 
the incidence of Grade ≥3 pulmonary hemorrhage was 1% for CYRAMZA with docetaxel compared 
to 6% overall incidence and 1% for Grade ≥3 pulmonary hemorrhage for placebo with docetaxel. For 
patients with squamous histology, the overall incidence of pulmonary hemorrhage was 10% and the 
incidence of Grade ≥3 pulmonary hemorrhage was 2% for CYRAMZA with docetaxel compared to 12% 
overall incidence and 2% for Grade ≥3 pulmonary hemorrhage for placebo with docetaxel. Treatment 
discontinuation due to adverse reactions occurred more frequently in CYRAMZA with docetaxel-treated 
patients (9%) than in placebo with docetaxel-treated patients (5%).   The most common adverse reactions 
(all grades) observed in CYRAMZA with docetaxel-treated patients at a rate of ≥30% and ≥2% higher than 
placebo with docetaxel were neutropenia, fatigue/asthenia, and stomatitis/mucosal inflammation. Table 1 
provides the frequency and severity of adverse reactions (NCI CTCAE, version 4.0) in REVEL.

Table 1: Adverse Reactions Occurring in ≥5% of Patients with a ≥2% Difference Between  
Arms in REVEL

Adverse Reactions
CYRAMZA with Docetaxel

(N=627)
Placebo with Docetaxel

(N=618)
All Grades (%) Grade 3-4 (%) All Grades (%) Grade 3-4 (%)

Hematology
Neutropeniaª 55 49 46 40
Febrile neutropenia 16 16 10 10
Thrombocytopeniaª 13 3 5 <1

General
Fatigue/Asthenia 55 14 50 11
Peripheral edema 16 0 9 <1

Gastrointestinal
Stomatitis/Mucosal inflammation 37 7 19 2

Respiratory, Thoracic, and Mediastinal
Epistaxis 19 <1 7 <1

Eye
Lacrimation increased 13 <1 5 0

Vascular
Hypertensionaª 11 6 5 2

ª Neutropenia, thrombocytopenia, and hypertension are consolidated terms.
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Clinically relevant adverse drug reactions reported in ≥1% and <5% of CYRAMZA with docetaxel-treated 
patients in REVEL were hyponatremia (4.8%) and proteinuria (3.3%).
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 incidence of antibodies to 
CYRAMZA with the incidences of antibodies to other products may be misleading.
In clinical trials, 86/2890 (3%) of CYRAMZA-treated patients tested positive for treatment-emergent anti 
ramucirumab antibodies by an enzyme-linked immunosorbent assay (ELISA). Neutralizing antibodies 
were detected in 14 of the 86 patients who tested positive for treatment-emergent anti-ramucirumab 
antibodies.
Postmarketing Experience
The following adverse reactions have been identified during postapproval use of CYRAMZA. Because such 
reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably 
estimate their frequency or establish a causal relationship to drug exposure.

• Blood and lymphatic system: Thrombotic microangiopathy
• Neoplasms benign, malignant and unspecified: Hemangioma

USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary
Based on its mechanism of action, CYRAMZA can cause fetal harm when administered to a pregnant 
woman. There are no available data on CYRAMZA use in pregnant women. Animal models link 
angiogenesis, VEGF and VEGFR2 to critical aspects of female reproduction, embryo-fetal development, 
and postnatal development. No animal studies have been conducted to evaluate the effect of ramucirumab 
on reproduction and fetal development. Advise a pregnant woman 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 
No animal studies have been specifically conducted to evaluate the effect of ramucirumab on reproduction 
and fetal development. In mice, loss of the VEGFR2 gene resulted in embryo-fetal death and these fetuses 
lacked organized blood vessels and blood islands in the yolk sac. In other models, VEGFR2 signaling was 
associated with development and maintenance of endometrial and placental vascular function, successful 
blastocyst implantation, maternal and feto-placental vascular differentiation, and development during early 
pregnancy in rodents and non-human primates. Disruption of VEGF signaling has also been associated 
with developmental anomalies including poor development of the cranial region, forelimbs, forebrain, 
heart, and blood vessels.
Lactation 
Risk Summary 
There is no information on the presence of ramucirumab in human milk or its effects on the breastfed 
child or on milk production. Human IgG is present in human milk, but published data suggest that breast 
milk antibodies do not enter the neonatal and infant circulation in substantial amounts. Because of the 
potential risk for serious adverse reactions in breastfed children from ramucirumab, advise women not to 
breastfeed during treatment with CYRAMZA and for 2 months after the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating CYRAMZA.
Contraception
Based on its mechanism of action, CYRAMZA can cause fetal harm when administered to a pregnant 
woman.
Females
Advise females of reproductive potential to use effective contraception during treatment with CYRAMZA 
and for 3 months after the last dose.
Infertility 
Females
Advise females of reproductive potential that based on animal data CYRAMZA may impair fertility.
Pediatric Use
The safety and effectiveness of CYRAMZA in pediatric patients have not been established.
Juvenile Animal Toxicity Data 
In animal studies, effects on epiphyseal growth plates were identified. In cynomolgus monkeys, anatomical 
pathology revealed adverse effects on the epiphyseal growth plate (thickening and osteochondropathy) 
at all doses tested (5-50 mg/kg). Ramucirumab exposure at the lowest weekly dose tested in the 
cynomolgus monkey was 0.2 times the exposure in humans at the recommended dose of ramucirumab as 
a single agent.
Geriatric Use 
Of the 1253 patients in REVEL, 455 (36%) were 65 and over and 84 (7%) were 75 and over. Of the 627 
patients who received CYRAMZA with docetaxel in REVEL, 237 (38%) were 65 and over, while 45 (7%) 
were 75 and over. In an exploratory subgroup analysis of REVEL, the hazard ratio for overall survival in 
patients less than 65 years old was 0.74 (95% CI: 0.62, 0.87) and in patients 65 years and over was 1.10 
(95% CI: 0.89, 1.36). 

Hepatic Impairment
No dose adjustment is recommended for patients with mild (total bilirubin within ULN and aspartate 
aminotransferase [AST] >ULN or total bilirubin >1 to 1.5 times ULN and any AST) or moderate (total 
bilirubin >1.5 to 3 times ULN and any AST) hepatic impairment. Clinical deterioration was reported in 
patients with Child-Pugh B or C cirrhosis who received single agent CYRAMZA.

Rx only

Additional information can be found at www.cyramza.com 

Eli Lilly and Company, Indianapolis, IN 46285, USA
Copyright ©2019, Eli Lilly and Company. All rights reserved.
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Clinically relevant adverse drug reactions reported in ≥1% and <5% of CYRAMZA with docetaxel-treated 
patients in REVEL were hyponatremia (4.8%) and proteinuria (3.3%).
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 incidence of antibodies to 
CYRAMZA with the incidences of antibodies to other products may be misleading.
In clinical trials, 86/2890 (3%) of CYRAMZA-treated patients tested positive for treatment-emergent anti 
ramucirumab antibodies by an enzyme-linked immunosorbent assay (ELISA). Neutralizing antibodies 
were detected in 14 of the 86 patients who tested positive for treatment-emergent anti-ramucirumab 
antibodies.
Postmarketing Experience
The following adverse reactions have been identified during postapproval use of CYRAMZA. Because such 
reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably 
estimate their frequency or establish a causal relationship to drug exposure.

• Blood and lymphatic system: Thrombotic microangiopathy
• Neoplasms benign, malignant and unspecified: Hemangioma

USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary
Based on its mechanism of action, CYRAMZA can cause fetal harm when administered to a pregnant 
woman. There are no available data on CYRAMZA use in pregnant women. Animal models link 
angiogenesis, VEGF and VEGFR2 to critical aspects of female reproduction, embryo-fetal development, 
and postnatal development. No animal studies have been conducted to evaluate the effect of ramucirumab 
on reproduction and fetal development. Advise a pregnant woman 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 
No animal studies have been specifically conducted to evaluate the effect of ramucirumab on reproduction 
and fetal development. In mice, loss of the VEGFR2 gene resulted in embryo-fetal death and these fetuses 
lacked organized blood vessels and blood islands in the yolk sac. In other models, VEGFR2 signaling was 
associated with development and maintenance of endometrial and placental vascular function, successful 
blastocyst implantation, maternal and feto-placental vascular differentiation, and development during early 
pregnancy in rodents and non-human primates. Disruption of VEGF signaling has also been associated 
with developmental anomalies including poor development of the cranial region, forelimbs, forebrain, 
heart, and blood vessels.
Lactation 
Risk Summary 
There is no information on the presence of ramucirumab in human milk or its effects on the breastfed 
child or on milk production. Human IgG is present in human milk, but published data suggest that breast 
milk antibodies do not enter the neonatal and infant circulation in substantial amounts. Because of the 
potential risk for serious adverse reactions in breastfed children from ramucirumab, advise women not to 
breastfeed during treatment with CYRAMZA and for 2 months after the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating CYRAMZA.
Contraception
Based on its mechanism of action, CYRAMZA can cause fetal harm when administered to a pregnant 
woman.
Females
Advise females of reproductive potential to use effective contraception during treatment with CYRAMZA 
and for 3 months after the last dose.
Infertility 
Females
Advise females of reproductive potential that based on animal data CYRAMZA may impair fertility.
Pediatric Use
The safety and effectiveness of CYRAMZA in pediatric patients have not been established.
Juvenile Animal Toxicity Data 
In animal studies, effects on epiphyseal growth plates were identified. In cynomolgus monkeys, anatomical 
pathology revealed adverse effects on the epiphyseal growth plate (thickening and osteochondropathy) 
at all doses tested (5-50 mg/kg). Ramucirumab exposure at the lowest weekly dose tested in the 
cynomolgus monkey was 0.2 times the exposure in humans at the recommended dose of ramucirumab as 
a single agent.
Geriatric Use 
Of the 1253 patients in REVEL, 455 (36%) were 65 and over and 84 (7%) were 75 and over. Of the 627 
patients who received CYRAMZA with docetaxel in REVEL, 237 (38%) were 65 and over, while 45 (7%) 
were 75 and over. In an exploratory subgroup analysis of REVEL, the hazard ratio for overall survival in 
patients less than 65 years old was 0.74 (95% CI: 0.62, 0.87) and in patients 65 years and over was 1.10 
(95% CI: 0.89, 1.36). 

Hepatic Impairment
No dose adjustment is recommended for patients with mild (total bilirubin within ULN and aspartate 
aminotransferase [AST] >ULN or total bilirubin >1 to 1.5 times ULN and any AST) or moderate (total 
bilirubin >1.5 to 3 times ULN and any AST) hepatic impairment. Clinical deterioration was reported in 
patients with Child-Pugh B or C cirrhosis who received single agent CYRAMZA.
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ALIMTA® (pemetrexed for injection), for Intravenous Use
Initial U.S. Approval:  2004
   
BRIEF SUMMARY:  Consult the package insert for complete prescribing information.
   
INDICATIONS AND USAGE
   
Nonsquamous Non-Small Cell Lung Cancer (NSCLC)
ALIMTA (pemetrexed) is indicated:
•  in combination with pembrolizumab and platinum chemotherapy, for the initial treatment of patients with 

metastatic non-squamous NSCLC, with no EGFR or ALK genomic tumor aberrations.
•  in combination with cisplatin for the initial treatment of patients with locally advanced or metastatic,  

non-squamous, non-small cell lung cancer (NSCLC).  
•  as a single agent for the maintenance treatment of patients with locally advanced or metastatic, non-squamous 

NSCLC whose disease has not progressed after four cycles of platinum-based first-line chemotherapy.
•  as a single agent for the treatment of patients with recurrent, metastatic non-squamous, NSCLC after 

prior chemotherapy.
Limitations of Use:  ALIMTA is not indicated for the treatment of patients with squamous cell non-small cell lung cancer.
   
CONTRAINDICATIONS:  ALIMTA is contraindicated in patients with a history of severe hypersensitivity reaction 
to pemetrexed.  
   
WARNINGS AND PRECAUTIONS
   
Myelosuppression and Increased Risk of Myelosuppression without Vitamin Supplementation
   
ALIMTA can cause severe myelosuppression resulting in a requirement for transfusions and which may 
lead to neutropenic infection. The risk of myelosuppression is increased in patients who do not receive 
vitamin supplementation.
   
Prior to treatment with ALIMTA, patients must be instructed to initiate supplementation with oral folic acid. 
Intramuscular injections of vitamin B12 are also required prior to ALIMTA treatment. Folic acid and vitamin B12 
supplementation should be continued during treatment and for 21 days after the last dose of ALIMTA as they may 
reduce the severity of treatment-related hematologic and gastrointestinal toxicities.  Obtain a complete blood count at 
the beginning of each cycle. Do not administer ALIMTA until the ANC is at least 1500 cells/mm3 and platelet count is at 
least 100,000 cells/mm3. Permanently reduce ALIMTA in patients with an ANC of less than 500 cells/mm3 or platelet 
count of less than 50,000 cells/mm3 in previous cycles.
   
In Studies JMDB and JMCH, among patients who received vitamin supplementation, incidence of Grade 3-4 neutropenia 
was 15% and 23%, the incidence of Grade 3-4 anemia was 6% and 4%, and incidence of Grade 3-4 thrombocytopenia 
was 4% and 5%, respectively. In Study JMCH, 18% of patients in the ALIMTA arm required red blood cell transfusions 
compared to 7% of patients in the cisplatin arm. In Studies JMEN, PARAMOUNT, and JMEI, where all patients received 
vitamin supplementation, incidence of Grade 3-4 neutropenia ranged from 3% to 5%, and incidence of Grade 3-4 anemia 
ranged from 3% to 5%.
   
Renal Failure
   
ALIMTA can cause severe, and sometimes fatal, renal toxicity. Determine creatinine clearance before each dose and 
periodically monitor renal function during treatment with ALIMTA.
   
The incidences of renal failure in clinical studies in which patients received ALIMTA with cisplatin were: 2.1% in 
Study JMDB and 2.2% in Study JMCH. The incidence of renal failure in clinical studies in which patients received 
ALIMTA as a single agent ranged from 0.4% to 0.6% (Studies JMEN, PARAMOUNT, and JMEI). 
   
Withhold ALIMTA in patients with a creatinine clearance of less than 45 mL/min. 
   
Bullous and Exfoliative Skin Toxicity
   
Serious and sometimes fatal, bullous, blistering and exfoliative skin toxicity, including cases suggestive of Stevens-
Johnson Syndrome/Toxic epidermal necrolysis can occur with ALIMTA. Permanently discontinue ALIMTA for severe and 
life-threatening bullous, blistering or exfoliating skin toxicity.
   
Interstitial Pneumonitis
   
Serious interstitial pneumonitis, including fatal cases, can occur with ALIMTA treatment. Withhold ALIMTA for acute 
onset of new or progressive unexplained pulmonary symptoms such as dyspnea, cough, or fever pending diagnostic 
evaluation. If pneumonitis is confirmed, permanently discontinue ALIMTA.
   
Radiation Recall
   
Radiation recall can occur with ALIMTA in patients who have received radiation weeks to years previously. Monitor 
patients for inflammation or blistering in areas of previous radiation treatment. Permanently discontinue ALIMTA for 
signs of radiation recall.

Increased Risk of Toxicity with Ibuprofen in Patients with Renal Impairment
   
Exposure to ALIMTA is increased in patients with mild to moderate renal impairment who take concomitant ibuprofen, 
increasing the risks of adverse reactions of ALIMTA. In patients with creatinine clearances between 45 mL/min and 
79 mL/min, avoid administration of ibuprofen for 2 days before, the day of, and 2 days following administration 
of ALIMTA. If concomitant ibuprofen use cannot be avoided, monitor patients more frequently for ALIMTA adverse 
reactions, including myelosuppression, renal, and gastrointestinal toxicity.
   
Embryo-Fetal Toxicity
   
Based on findings from animal studies and its mechanism of action, ALIMTA can cause fetal harm when administered 
to a pregnant woman. In animal reproduction studies, intravenous administration of pemetrexed to pregnant mice 
during the period of organogenesis was teratogenic, resulting in developmental delays and increased malformations 

at doses lower than the recommended human dose of 500 mg/m2. Advise pregnant women of the potential risk to the 
fetus. Advise females of reproductive potential to use effective contraception during treatment with ALIMTA and for 
6 months after the final dose. Advise males with female partners of reproductive potential to use effective contraception 
during treatment with ALIMTA and for 3 months after the final dose.

ADVERSE REACTIONS
   
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reactions rates cannot be directly 
compared to rates in other clinical trials and may not reflect the rates observed in clinical practice.
   
Non-Squamous NSCLC
   
First-line Treatment of Metastatic Non-squamous NSCLC with Pembrolizumab and Platinum Chemotherapy
The safety of ALIMTA in combination with pembrolizumab and investigator’s choice of platinum (either carboplatin or 
cisplatin) was investigated in Study KEYNOTE-189, a multicenter, double-blind, randomized (2:1), active-controlled 
trial in patients with previously untreated, metastatic non-squamous NSCLC with no EGFR or ALK genomic tumor 
aberrations. A total of 607 patients received ALIMTA, pembrolizumab, and platinum every 3 weeks for 4 cycles followed 
by ALIMTA and pembrolizumab (n=405), or placebo, ALIMTA, and platinum every 3 weeks for 4 cycles followed by 
placebo and ALIMTA (n=202). Patients with autoimmune disease that required systemic therapy within 2 years of 
treatment; a medical condition that required immunosuppression; or who had received more than 30 Gy of thoracic 
radiation within the prior 26 weeks were ineligible.
   
The median duration of exposure to ALIMTA was 7.2 months (range: 1 day to 1.7 years). Seventy-two percent of 
patients received carboplatin. The study population characteristics were: median age of 64 years (range: 34 to 84), 
49% age 65 years or older, 59% male, 94% White and 3% Asian, and 18% with history of brain metastases at baseline. 
   
ALIMTA was discontinued for adverse reactions in 23% of patients in the ALIMTA, pembrolizumab, and platinum arm. 
The most common adverse reactions resulting in discontinuation of ALIMTA in this arm were acute kidney injury (3%) 
and pneumonitis (2%). Adverse reactions leading to interruption of ALIMTA occurred in 49% of patients in the ALIMTA, 
pembrolizumab, and platinum arm. The most common adverse reactions or laboratory abnormalities leading to 
interruption of ALIMTA in this arm (≥2%) were neutropenia (12%), anemia (7%), asthenia (4%), pneumonia (4%), 
thrombocytopenia (4%), increased blood creatinine (3%), diarrhea (3%), and fatigue (3%). 
   
Below summarizes the adverse reactions and laboratory abnormalities that worsened from baseline (graded per 
NCI CTCAE v4.03) that occurred in ≥20% of patients treated with ALIMTA, pembrolizumab and platinum.  
   

Adverse Reactions
•  Grade 3-4 Adverse Reactions occurring in ≥20% patients with metastatic nonsquamous non-small 

cell lung cancer (NSCLC) receiving ALIMTA with pembrolizumab and platinum chemotherapy versus 
ALIMTA and platinum chemotherapy plus placebo for initial treatment (KEYNOTE-189), respectively, were 
fatigue* (12% vs 6%); diarrhea (5% vs 3%); dyspnea (3.7% vs 5%); vomiting (3.7% vs 3%); nausea 
(3.5% vs 3.5%); rash† (2% vs 2.5%); decreased appetite (1.5% vs 0.5%); constipation (1% vs 0.5%); 
and pyrexia (0.2% vs 0%).

•  All Grades Adverse Reactions occurring in ≥20% of patients with metastatic nonsquamous non-small 
cell lung cancer (NSCLC) receiving ALIMTA with pembrolizumab and platinum chemotherapy versus 
ALIMTA and platinum chemotherapy plus placebo for initial treatment (KEYNOTE-189), respectively,  
were nausea (56% vs 52%); fatigue* (56% vs 58%); constipation (35% vs 32%); diarrhea (31% vs 21%); 
decreased appetite ( 28% vs 30%); rash† (25% vs 17%); vomiting (24% vs 23%); cough (21% vs 28%); 
dyspnea (21% vs 26%); and pyrexia (20% vs 15%).

   
*Includes asthenia and fatigue
†Includes genital rash, rash, rash generalized, rash macular, rash maculo-papular, rash papular, rash pruritic, 
and rash pustular

Laboratory Abnormalities that Worsened from Baseline
Each test incidence is based on the number of patients who had both baseline and at least one on-study laboratory 
measurement available:  ALIMTA/pembrolizumab/platinum chemotherapy (range 381-401 patients) and placebo/
ALIMTA/platinum chemotherapy (range 184 to 197 patients).
•  Grade 3-4 Laboratory Abnormalities that Worsened from Baseline in ≥20% of patients with metastatic 

nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA with pembrolizumab and platinum 
chemotherapy versus ALIMTA and platinum chemotherapy plus placebo for initial treatment (KEYNOTE-189), 
respectively, were lymphopenia (22% vs 25%); neutropenia (20% vs 19%); anemia (17% vs 18%); 
thrombocytopenia (12% vs 8%); hypophosphatemia (10% vs 14%); hyperglycemia (9% vs 7%); 
hyponatremia (7% vs 6%); hypokalemia (5% vs 5%); increased creatinine (4.2% vs 1%); increased ALT 
(3.8% vs 2.6%); increased AST (2.8% vs 1%); hypoalbuminemia (2.8% vs 1.1%); hypocalcemia 
(2.8% vs 1.7%); hyperkalemia (2.8% vs 3.1%) and increased alkaline phosphatase (1.8% vs 2.1%).

•  All Grades Laboratory Abnormalities that Worsened from Baseline in ≥20% of patients with metastatic 
nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA with pembrolizumab and platinum 
chemotherapy versus ALIMTA and platinum chemotherapy plus placebo for initial treatment (KEYNOTE-189), 
respectively, were anemia (85% vs 81%); lymphopenia (64% vs 64%); hyperglycemia (63% vs 60%); 
neutropenia (48% vs 41%); increased ALT (47% vs 42%); increased AST (47% vs 40%); hypoalbuminemia 
(39% vs 39%); increased creatinine (37% vs 25%); hyponatremia (32% vs 23%); hypophosphatemia 
(30% vs 28%); thrombocytopenia (30% vs 29%); increased alkaline phosphatase (26% vs 29%); 
hypocalcemia (24% vs 17%); hyperkalemia (24% vs 19%); and hypokalemia (21% vs 20%).

   
Initial Treatment in Combination with Cisplatin
The safety of ALIMTA was evaluated in Study JMDB, a randomized (1:1), open-label, multicenter trial conducted in 
chemotherapy-naive patients with locally advanced or metastatic NSCLC. Patients received either ALIMTA 500 mg/ m2 
intravenously and cisplatin 75 mg/ m2 intravenously on Day 1 of each 21-day cycle (n=839) or gemcitabine 1250 mg/m2 
intravenously on Days 1 and 8 and cisplatin 75 mg/ m2 intravenously on Day 1 of each 21-day cycle (n=830). All patients 
were fully supplemented with folic acid and vitamin B12.  
   
Study JMDB excluded patients with an Eastern Cooperative Oncology Group Performance Status (ECOG PS of 2 or 
greater), uncontrolled third-space fluid retention, inadequate bone marrow reserve and organ function, or a  
calculated creatinine clearance less than 45 mL/min. Patients unable to stop using aspirin or other non-steroidal  
anti-inflammatory drugs or unable to take folic acid, vitamin B12 or corticosteroids were also excluded from the study.
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The data described below reflect exposure to ALIMTA plus cisplatin in 839 patients in Study JMDB. Median age was 
61 years (range 26-83 years); 70% of patients were men; 78% were White,16% were Asian, 2.9% were Hispanic 
or Latino, 2.1% were Black or African American, and <1% were other ethnicities; 36% had an ECOG PS 0. Patients 
received a median of 5 cycles of ALIMTA. 
   
Below shows the frequency and severity of adverse reactions (NCI CTCAE version 2.0) that occurred in ≥5% of 
839 patients receiving ALIMTA in combination with cisplatin in Study JMDB. Study JMDB was not designed to 
demonstrate a statistically significant reduction in adverse reaction rates for ALIMTA, as compared to the control arm, 
for any specified adverse reaction listed below.
   

•  Grade 3-4 Adverse Reactions occurring in ≥5% fully vitamin supplemented patients with locally advanced 
or metastatic nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA in combination with 
cisplatin versus gemcitabine in combination with cisplatin for initial treatment (JMDB), respectively, were 
neutropenia (15% vs 27%); fatigue (7% vs 5%); nausea (7% vs 4%); vomiting (6% vs 6%); anemia 
(6% vs 10%); thrombocytopenia (4% vs 13%); anorexia (2% vs 1%); creatinine elevation (1% vs 1%); 
diarrhea (1% vs 2%); stomatitis/pharyngitis (1% vs 0%); constipation (1% vs 0%), sensory neuropathy 
(0% vs 1%), alopecia (0% vs 1%) and rash/desquamation (0% vs 1%).

   
•  All Grades Adverse Reactions occurring in ≥5% fully vitamin supplemented patients with locally 

advanced or metastatic nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA in combination 
with cisplatin versus gemcitabine in combination with cisplatin for initial treatment (JMDB), respectively, 
were nausea (56% vs 53%); fatigue (43% vs 45%); vomiting (40% vs 36%); anemia (33% vs 46%); 
neutropenia (29% vs 38%); anorexia (27% vs 24%); constipation (21% vs 20%); stomatitis/pharyngitis 
(14% vs 12%); alopecia (12% vs 21%); diarrhea (12% vs 13%); thrombocytopenia (10% vs 27%); 
creatinine elevation (10% vs 7%), sensory neuropathy (9% vs 12%); taste disturbance (8% vs 9%); 
rash/desquamation (7% vs 8%); and dyspepsia/heartburn (5% vs 6%).

   
The following additional adverse reactions of ALIMTA were observed:

•  Incidence 1% to <5%:  febrile neutropenia, infection, pyrexia, dehydration, increased AST, increased ALT, 
renal failure, conjunctivitis

•  Incidence <1%:  arrhythmia, chest pain, increased GGT, motor neuropathy
   
Maintenance Treatment Following First-Line Non-ALIMTA Containing Platinum-Based Chemotherapy
In Study JMEN, the safety of ALIMTA was evaluated in a randomized (2:1), placebo-controlled, multicenter trial 
conducted in patients with non-progressive locally advanced or metastatic NSCLC following four cycles of a first-line, 
platinum-based chemotherapy regimen. Patients received either ALIMTA 500 mg/m2 or matching placebo intravenously 
every 21 days until disease progression or unacceptable toxicity. Patients in both study arms were fully supplemented 
with folic acid and vitamin B12.

Study JMEN excluded patients with an ECOG PS of 2 or greater, uncontrolled third-space fluid retention, inadequate 
bone marrow reserve and organ function, or a calculated creatinine clearance less than 45 mL/min. Patients unable 
to stop using aspirin or other non-steroidal anti-inflammatory drugs or unable to take folic acid, vitamin B12 or 
corticosteroids were also excluded from the study.

The data described below reflect exposure to ALIMTA in 438 patients in Study JMEN. Median age was 61 years 
(range 26-83 years), 73% of patients were men; 65% were White, 31% were Asian, 2.9% were Hispanic or Latino,  
and <2% were other ethnicities; 39% had an ECOG PS 0. Patients received a median of 5 cycles of ALIMTA and a 
relative dose intensity of ALIMTA of 96%. Approximately half the patients (48%) completed at least six, 21-day cycles 
and 23% completed ten or more 21-day cycles of ALIMTA. 
   
Below shows the frequency and severity of adverse reactions (NCI CTCAE version 3.0) reported in ≥5% of the 
438 ALIMTA-treated patients in Study JMEN.  The requirement for transfusions (9.5% versus 3.2%), primarily red 
blood cell transfusions, and for erythropoiesis stimulating agents (5.9% versus 1.8%) were higher in the ALIMTA arm 
compared to the placebo arm.
   

•  Grade 3-4 Adverse Reactions occurring in ≥5% patients with non-progressive locally advanced or metastatic 
nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA as a single agent versus placebo as 
maintenance treatment (JMEN), respectively, following non-ALIMTA containing platinum-based induction 
therapy were anemia (3% vs 1%); neutropenia (3% vs 0%); fatigue (5% vs 1%); nausea (1% vs 1%); 
anorexia (2% vs 0%); infection (2% vs 0%); mucositis/stomatitis (1% vs 0%); diarrhea (1% vs 0%); and 
sensory neuropathy (1% vs 0%).

   
•  All Grades Adverse Reactions occurring in ≥5% patients with non-progressive locally advanced or 

metastatic nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA as a single agent versus 
placebo as maintenance treatment (JMEN), respectively, following non-ALIMTA containing platinum-based 
induction therapy were fatigue (25% vs 11%); nausea (19% vs 6%); anorexia (19% vs 5%); anemia 
(15% vs 6%); increased rash/desquamation (10% vs 3%); ALT (10% vs 4%); sensory neuropathy 
(9% vs 4%); vomiting (9% vs 1%); increased AST (8% vs 4%); mucositis/stomatitis (7% vs 2%); 
neutropenia (6% vs 0%); diarrhea (5% vs 3%); and infection (5% vs 2%).

   
The following additional adverse reactions were observed in patients who received ALIMTA.

•  Incidence 1% to <5%:  alopecia, pruritus/itching, constipation, edema, fever, thrombocytopenia, ocular 
surface disease (including conjunctivitis), increased lacrimation

•  Incidence <1%:  supraventricular arrhythmia, erythema multiforme, febrile neutropenia, allergic reaction/
hypersensitivity, motor neuropathy, renal failure

   
Maintenance Treatment Following First-line ALIMTA Plus Platinum-Based Chemotherapy
The safety of ALIMTA was evaluated in PARAMOUNT, a randomized (2:1), placebo-controlled study conducted 
in patients with non-squamous NSCLC with non-progressive (stable or responding disease) locally advanced or 
metastatic NSCLC following four cycles of ALIMTA in combination with cisplatin as first-line therapy for NSCLC. 
Patients were randomized to receive ALIMTA 500 mg/m2 or matching placebo intravenously on Day 1 of each 21-day 
cycle until disease progression or unacceptable toxicity. Patients in both study arms received folic acid and vitamin 
B12 supplementation.
   
PARAMOUNT excluded patients with an ECOG PS of 2 or greater, uncontrolled third-space fluid retention, inadequate 
bone marrow reserve and organ function, or a calculated creatinine clearance less than 45 mL/min. Patients unable 
to stop using aspirin or other non-steroidal anti-inflammatory drugs or unable to take folic acid, vitamin B12 or 
corticosteroids were also excluded from the study.

The data described below reflect exposure to ALIMTA in 333 patients in PARAMOUNT. Median age was 61 years 
(range 32 to 83 years); 58% of patients were men; 94% were White, 4.8% were Asian, and <1% were Black or African 
American; 36% had an ECOG PS 0. The median number of maintenance cycles was 4 for ALIMTA and placebo arms. 
Dose reductions for adverse reactions occurred in 3.3% of patients in the ALIMTA arm and 0.6% in the placebo arm. 
Dose delays for adverse reactions occurred in 22% of patients in the ALIMTA arm and 16% in the placebo arm. 
   
Below shows the frequency and severity of adverse reactions (graded per NCI CTCAE version 3.0) reported in ≥5% 
of the 333 ALIMTA-treated patients in PARAMOUNT.  The requirement for red blood cell (13% versus 4.8%) and 
platelet (1.5% versus 0.6%) transfusions, erythropoiesis stimulating agents (12% versus 7%), and granulocyte colony 
stimulating factors (6% versus 0%) were higher in the ALIMTA arm compared to the placebo arm.
   

•  Grade 3-4 Adverse Reactions occurring in ≥5% patients with non-progressive locally advanced or 
metastatic nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA as a single agent versus 
placebo as maintenance treatment (PARAMOUNT), respectively, following ALIMTA plus cisplatin induction 
therapy were anemia (4.8% vs 0.6%); fatigue (4.5% vs 0.6%); neutropenia (3.9% vs 0%); nausea 
(0.3% vs 0%); and mucositis/stomatitis (0.3% vs 0%).

•  All Grades Adverse Reactions occurring in ≥5% patients with non-progressive locally advanced or 
metastatic nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA as a single agent versus 
placebo as maintenance treatment (PARAMOUNT), respectively, following ALIMTA plus cisplatin induction 
therapy were fatigue (18% vs 11%); anemia (15% vs 4.8%); nausea (12% vs 2.4%); neutropenia 
(9% vs 0.6%); vomiting (6% vs 1.8%); mucositis/stomatitis (5% vs 2.4%); and edema (5% vs 3.6%).

The following additional Grade 3 or 4 adverse reactions were observed more frequently in the ALIMTA arm.
•  Incidence 1% to <5%:  thrombocytopenia, febrile neutropenia
•  Incidence <1%:  ventricular tachycardia, syncope, pain, gastrointestinal obstruction, depression, renal 

failure, pulmonary embolism
   
Treatment of Recurrent Disease After Prior Chemotherapy
The safety of ALIMTA was evaluated in Study JMEI, a randomized (1:1), open-label, active-controlled trial conducted 
in patients who had progressed following platinum-based chemotherapy.  Patients received ALIMTA 500 mg/m2 
intravenously or docetaxel 75 mg/m2 intravenously on Day 1 of each 21-day cycle.  All patients on the ALIMTA arm 
received folic acid and vitamin B12 supplementation.
   
Study JMEI excluded patients with an ECOG PS of 3 or greater, uncontrolled third-space fluid retention, inadequate 
bone marrow reserve and organ function, or a calculated creatinine clearance less than 45 mL/min.  Patients unable 
to discontinue aspirin or other non-steroidal anti-inflammatory drugs or unable to take folic acid, vitamin B12 or 
corticosteroids were also excluded from the study.
   
The data described below reflect exposure to ALIMTA in 265 patients in Study JMEI.  Median age was 58 years 
(range 22 to 87 years); 73% of patients were men; 70% were White, 24% were Asian, 2.6% were Black or African 
American, 1.8% were Hispanic or Latino, and <2% were other ethnicities; 19% had an ECOG PS 0. 
   
Below shows the frequency and severity of adverse reactions (graded per NCI CTCAE version 2.0) reported in 
≥5% of the 265 ALIMTA-treated patients in Study JMEI.  Study JMEI is not designed to demonstrate a statistically 
significant reduction in adverse reaction rates for ALIMTA, as compared to the control arm, for any specified adverse 
reaction listed below. 
   

•  Grade 3-4 Adverse Reactions occurring in ≥5% of fully supplemented patients receiving ALIMTA as a 
single agent versus docetaxel (JMEI), respectively, were neutropenia (5% vs 40%); fatigue (5% vs 5%); 
anemia (4% vs 4%); nausea (3% vs 2%); anorexia (2% vs 3%); vomiting (2% vs 1%); thrombocytopenia 
(2% vs 0%); increased ALT (2% vs 0%); alopecia (1% vs 2%); diarrhea (0% vs 3%); stomatitis/
pharyngitis (1% vs 1%); and increased AST (1% vs 0%).

   
•  All Grades Adverse Reactions of fully supplemented patients receiving ALIMTA as a single agent 

versus docetaxel (JMEI), respectively, were fatigue (34% vs 36%); nausea (31% vs 17%); anorexia 
(22% vs 24%); anemia (19% vs 22%); vomiting (16% vs 12%); stomatitis/pharyngitis (15% vs 17%); 
rash/desquamation (14% vs 6%); diarrhea (13% vs 24%); neutropenia (11% vs 45%); fever (8% vs 8%); 
thrombocytopenia (8% vs 1%); increased ALT (8% vs 1%); pruritis (7% vs 2%); increased AST 
(7% vs 1%); alopecia (6% vs 38%); and constipation (6% vs 4%).

   
The following additional adverse reactions were observed in patients assigned to receive ALIMTA.

•  Incidence 1% to <5%:  abdominal pain, allergic reaction/hypersensitivity, febrile neutropenia, infection, 
erythema multiforme, motor neuropathy, sensory neuropathy

•  Incidence <1%:  supraventricular arrhythmias, renal failure

DRUG INTERACTIONS
   
Effects of Ibuprofen on Pemetrexed
Ibuprofen increases exposure (AUC) of pemetrexed. In patients with creatinine clearance between 45 mL/min and 
79 mL/min:  

•  Avoid administration of ibuprofen for 2 days before, the day of, and 2 days following administration 
of ALIMTA.  

•  Monitor patients more frequently for myelosuppression, renal, and gastrointestinal toxicity, if concomitant 
administration of ibuprofen cannot be avoided.

   
USE IN SPECIFIC POPULATIONS
   
Pregnancy
   
Risk Summary
Based on findings from animal studies and its mechanism of action, ALIMTA can cause fetal harm when 
administered to a pregnant woman. There are no available data on ALIMTA use in pregnant women. In animal 
reproduction studies, intravenous administration of pemetrexed to pregnant mice during the period of organogenesis 
was teratogenic, resulting in developmental delays and malformations at doses lower than the recommended 
human dose of 500 mg/m2. Advise pregnant women of the potential risk to a fetus.  In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% 
and 15 to 20%, respectively.
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ALIMTA® (pemetrexed for injection), for Intravenous Use
Initial U.S. Approval:  2004
   
BRIEF SUMMARY:  Consult the package insert for complete prescribing information.
   
INDICATIONS AND USAGE
   
Nonsquamous Non-Small Cell Lung Cancer (NSCLC)
ALIMTA (pemetrexed) is indicated:
•  in combination with pembrolizumab and platinum chemotherapy, for the initial treatment of patients with 

metastatic non-squamous NSCLC, with no EGFR or ALK genomic tumor aberrations.
•  in combination with cisplatin for the initial treatment of patients with locally advanced or metastatic,  

non-squamous, non-small cell lung cancer (NSCLC).  
•  as a single agent for the maintenance treatment of patients with locally advanced or metastatic, non-squamous 

NSCLC whose disease has not progressed after four cycles of platinum-based first-line chemotherapy.
•  as a single agent for the treatment of patients with recurrent, metastatic non-squamous, NSCLC after 

prior chemotherapy.
Limitations of Use:  ALIMTA is not indicated for the treatment of patients with squamous cell non-small cell lung cancer.
   
CONTRAINDICATIONS:  ALIMTA is contraindicated in patients with a history of severe hypersensitivity reaction 
to pemetrexed.  
   
WARNINGS AND PRECAUTIONS
   
Myelosuppression and Increased Risk of Myelosuppression without Vitamin Supplementation
   
ALIMTA can cause severe myelosuppression resulting in a requirement for transfusions and which may 
lead to neutropenic infection. The risk of myelosuppression is increased in patients who do not receive 
vitamin supplementation.
   
Prior to treatment with ALIMTA, patients must be instructed to initiate supplementation with oral folic acid. 
Intramuscular injections of vitamin B12 are also required prior to ALIMTA treatment. Folic acid and vitamin B12 
supplementation should be continued during treatment and for 21 days after the last dose of ALIMTA as they may 
reduce the severity of treatment-related hematologic and gastrointestinal toxicities.  Obtain a complete blood count at 
the beginning of each cycle. Do not administer ALIMTA until the ANC is at least 1500 cells/mm3 and platelet count is at 
least 100,000 cells/mm3. Permanently reduce ALIMTA in patients with an ANC of less than 500 cells/mm3 or platelet 
count of less than 50,000 cells/mm3 in previous cycles.
   
In Studies JMDB and JMCH, among patients who received vitamin supplementation, incidence of Grade 3-4 neutropenia 
was 15% and 23%, the incidence of Grade 3-4 anemia was 6% and 4%, and incidence of Grade 3-4 thrombocytopenia 
was 4% and 5%, respectively. In Study JMCH, 18% of patients in the ALIMTA arm required red blood cell transfusions 
compared to 7% of patients in the cisplatin arm. In Studies JMEN, PARAMOUNT, and JMEI, where all patients received 
vitamin supplementation, incidence of Grade 3-4 neutropenia ranged from 3% to 5%, and incidence of Grade 3-4 anemia 
ranged from 3% to 5%.
   
Renal Failure
   
ALIMTA can cause severe, and sometimes fatal, renal toxicity. Determine creatinine clearance before each dose and 
periodically monitor renal function during treatment with ALIMTA.
   
The incidences of renal failure in clinical studies in which patients received ALIMTA with cisplatin were: 2.1% in 
Study JMDB and 2.2% in Study JMCH. The incidence of renal failure in clinical studies in which patients received 
ALIMTA as a single agent ranged from 0.4% to 0.6% (Studies JMEN, PARAMOUNT, and JMEI). 
   
Withhold ALIMTA in patients with a creatinine clearance of less than 45 mL/min. 
   
Bullous and Exfoliative Skin Toxicity
   
Serious and sometimes fatal, bullous, blistering and exfoliative skin toxicity, including cases suggestive of Stevens-
Johnson Syndrome/Toxic epidermal necrolysis can occur with ALIMTA. Permanently discontinue ALIMTA for severe and 
life-threatening bullous, blistering or exfoliating skin toxicity.
   
Interstitial Pneumonitis
   
Serious interstitial pneumonitis, including fatal cases, can occur with ALIMTA treatment. Withhold ALIMTA for acute 
onset of new or progressive unexplained pulmonary symptoms such as dyspnea, cough, or fever pending diagnostic 
evaluation. If pneumonitis is confirmed, permanently discontinue ALIMTA.
   
Radiation Recall
   
Radiation recall can occur with ALIMTA in patients who have received radiation weeks to years previously. Monitor 
patients for inflammation or blistering in areas of previous radiation treatment. Permanently discontinue ALIMTA for 
signs of radiation recall.

Increased Risk of Toxicity with Ibuprofen in Patients with Renal Impairment
   
Exposure to ALIMTA is increased in patients with mild to moderate renal impairment who take concomitant ibuprofen, 
increasing the risks of adverse reactions of ALIMTA. In patients with creatinine clearances between 45 mL/min and 
79 mL/min, avoid administration of ibuprofen for 2 days before, the day of, and 2 days following administration 
of ALIMTA. If concomitant ibuprofen use cannot be avoided, monitor patients more frequently for ALIMTA adverse 
reactions, including myelosuppression, renal, and gastrointestinal toxicity.
   
Embryo-Fetal Toxicity
   
Based on findings from animal studies and its mechanism of action, ALIMTA can cause fetal harm when administered 
to a pregnant woman. In animal reproduction studies, intravenous administration of pemetrexed to pregnant mice 
during the period of organogenesis was teratogenic, resulting in developmental delays and increased malformations 

at doses lower than the recommended human dose of 500 mg/m2. Advise pregnant women of the potential risk to the 
fetus. Advise females of reproductive potential to use effective contraception during treatment with ALIMTA and for 
6 months after the final dose. Advise males with female partners of reproductive potential to use effective contraception 
during treatment with ALIMTA and for 3 months after the final dose.

ADVERSE REACTIONS
   
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reactions rates cannot be directly 
compared to rates in other clinical trials and may not reflect the rates observed in clinical practice.
   
Non-Squamous NSCLC
   
First-line Treatment of Metastatic Non-squamous NSCLC with Pembrolizumab and Platinum Chemotherapy
The safety of ALIMTA in combination with pembrolizumab and investigator’s choice of platinum (either carboplatin or 
cisplatin) was investigated in Study KEYNOTE-189, a multicenter, double-blind, randomized (2:1), active-controlled 
trial in patients with previously untreated, metastatic non-squamous NSCLC with no EGFR or ALK genomic tumor 
aberrations. A total of 607 patients received ALIMTA, pembrolizumab, and platinum every 3 weeks for 4 cycles followed 
by ALIMTA and pembrolizumab (n=405), or placebo, ALIMTA, and platinum every 3 weeks for 4 cycles followed by 
placebo and ALIMTA (n=202). Patients with autoimmune disease that required systemic therapy within 2 years of 
treatment; a medical condition that required immunosuppression; or who had received more than 30 Gy of thoracic 
radiation within the prior 26 weeks were ineligible.
   
The median duration of exposure to ALIMTA was 7.2 months (range: 1 day to 1.7 years). Seventy-two percent of 
patients received carboplatin. The study population characteristics were: median age of 64 years (range: 34 to 84), 
49% age 65 years or older, 59% male, 94% White and 3% Asian, and 18% with history of brain metastases at baseline. 
   
ALIMTA was discontinued for adverse reactions in 23% of patients in the ALIMTA, pembrolizumab, and platinum arm. 
The most common adverse reactions resulting in discontinuation of ALIMTA in this arm were acute kidney injury (3%) 
and pneumonitis (2%). Adverse reactions leading to interruption of ALIMTA occurred in 49% of patients in the ALIMTA, 
pembrolizumab, and platinum arm. The most common adverse reactions or laboratory abnormalities leading to 
interruption of ALIMTA in this arm (≥2%) were neutropenia (12%), anemia (7%), asthenia (4%), pneumonia (4%), 
thrombocytopenia (4%), increased blood creatinine (3%), diarrhea (3%), and fatigue (3%). 
   
Below summarizes the adverse reactions and laboratory abnormalities that worsened from baseline (graded per 
NCI CTCAE v4.03) that occurred in ≥20% of patients treated with ALIMTA, pembrolizumab and platinum.  
   

Adverse Reactions
•  Grade 3-4 Adverse Reactions occurring in ≥20% patients with metastatic nonsquamous non-small 

cell lung cancer (NSCLC) receiving ALIMTA with pembrolizumab and platinum chemotherapy versus 
ALIMTA and platinum chemotherapy plus placebo for initial treatment (KEYNOTE-189), respectively, were 
fatigue* (12% vs 6%); diarrhea (5% vs 3%); dyspnea (3.7% vs 5%); vomiting (3.7% vs 3%); nausea 
(3.5% vs 3.5%); rash† (2% vs 2.5%); decreased appetite (1.5% vs 0.5%); constipation (1% vs 0.5%); 
and pyrexia (0.2% vs 0%).

•  All Grades Adverse Reactions occurring in ≥20% of patients with metastatic nonsquamous non-small 
cell lung cancer (NSCLC) receiving ALIMTA with pembrolizumab and platinum chemotherapy versus 
ALIMTA and platinum chemotherapy plus placebo for initial treatment (KEYNOTE-189), respectively,  
were nausea (56% vs 52%); fatigue* (56% vs 58%); constipation (35% vs 32%); diarrhea (31% vs 21%); 
decreased appetite ( 28% vs 30%); rash† (25% vs 17%); vomiting (24% vs 23%); cough (21% vs 28%); 
dyspnea (21% vs 26%); and pyrexia (20% vs 15%).

   
*Includes asthenia and fatigue
†Includes genital rash, rash, rash generalized, rash macular, rash maculo-papular, rash papular, rash pruritic, 
and rash pustular

Laboratory Abnormalities that Worsened from Baseline
Each test incidence is based on the number of patients who had both baseline and at least one on-study laboratory 
measurement available:  ALIMTA/pembrolizumab/platinum chemotherapy (range 381-401 patients) and placebo/
ALIMTA/platinum chemotherapy (range 184 to 197 patients).
•  Grade 3-4 Laboratory Abnormalities that Worsened from Baseline in ≥20% of patients with metastatic 

nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA with pembrolizumab and platinum 
chemotherapy versus ALIMTA and platinum chemotherapy plus placebo for initial treatment (KEYNOTE-189), 
respectively, were lymphopenia (22% vs 25%); neutropenia (20% vs 19%); anemia (17% vs 18%); 
thrombocytopenia (12% vs 8%); hypophosphatemia (10% vs 14%); hyperglycemia (9% vs 7%); 
hyponatremia (7% vs 6%); hypokalemia (5% vs 5%); increased creatinine (4.2% vs 1%); increased ALT 
(3.8% vs 2.6%); increased AST (2.8% vs 1%); hypoalbuminemia (2.8% vs 1.1%); hypocalcemia 
(2.8% vs 1.7%); hyperkalemia (2.8% vs 3.1%) and increased alkaline phosphatase (1.8% vs 2.1%).

•  All Grades Laboratory Abnormalities that Worsened from Baseline in ≥20% of patients with metastatic 
nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA with pembrolizumab and platinum 
chemotherapy versus ALIMTA and platinum chemotherapy plus placebo for initial treatment (KEYNOTE-189), 
respectively, were anemia (85% vs 81%); lymphopenia (64% vs 64%); hyperglycemia (63% vs 60%); 
neutropenia (48% vs 41%); increased ALT (47% vs 42%); increased AST (47% vs 40%); hypoalbuminemia 
(39% vs 39%); increased creatinine (37% vs 25%); hyponatremia (32% vs 23%); hypophosphatemia 
(30% vs 28%); thrombocytopenia (30% vs 29%); increased alkaline phosphatase (26% vs 29%); 
hypocalcemia (24% vs 17%); hyperkalemia (24% vs 19%); and hypokalemia (21% vs 20%).

   
Initial Treatment in Combination with Cisplatin
The safety of ALIMTA was evaluated in Study JMDB, a randomized (1:1), open-label, multicenter trial conducted in 
chemotherapy-naive patients with locally advanced or metastatic NSCLC. Patients received either ALIMTA 500 mg/ m2 
intravenously and cisplatin 75 mg/ m2 intravenously on Day 1 of each 21-day cycle (n=839) or gemcitabine 1250 mg/m2 
intravenously on Days 1 and 8 and cisplatin 75 mg/ m2 intravenously on Day 1 of each 21-day cycle (n=830). All patients 
were fully supplemented with folic acid and vitamin B12.  
   
Study JMDB excluded patients with an Eastern Cooperative Oncology Group Performance Status (ECOG PS of 2 or 
greater), uncontrolled third-space fluid retention, inadequate bone marrow reserve and organ function, or a  
calculated creatinine clearance less than 45 mL/min. Patients unable to stop using aspirin or other non-steroidal  
anti-inflammatory drugs or unable to take folic acid, vitamin B12 or corticosteroids were also excluded from the study.
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The data described below reflect exposure to ALIMTA plus cisplatin in 839 patients in Study JMDB. Median age was 
61 years (range 26-83 years); 70% of patients were men; 78% were White,16% were Asian, 2.9% were Hispanic 
or Latino, 2.1% were Black or African American, and <1% were other ethnicities; 36% had an ECOG PS 0. Patients 
received a median of 5 cycles of ALIMTA. 
   
Below shows the frequency and severity of adverse reactions (NCI CTCAE version 2.0) that occurred in ≥5% of 
839 patients receiving ALIMTA in combination with cisplatin in Study JMDB. Study JMDB was not designed to 
demonstrate a statistically significant reduction in adverse reaction rates for ALIMTA, as compared to the control arm, 
for any specified adverse reaction listed below.
   

•  Grade 3-4 Adverse Reactions occurring in ≥5% fully vitamin supplemented patients with locally advanced 
or metastatic nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA in combination with 
cisplatin versus gemcitabine in combination with cisplatin for initial treatment (JMDB), respectively, were 
neutropenia (15% vs 27%); fatigue (7% vs 5%); nausea (7% vs 4%); vomiting (6% vs 6%); anemia 
(6% vs 10%); thrombocytopenia (4% vs 13%); anorexia (2% vs 1%); creatinine elevation (1% vs 1%); 
diarrhea (1% vs 2%); stomatitis/pharyngitis (1% vs 0%); constipation (1% vs 0%), sensory neuropathy 
(0% vs 1%), alopecia (0% vs 1%) and rash/desquamation (0% vs 1%).

   
•  All Grades Adverse Reactions occurring in ≥5% fully vitamin supplemented patients with locally 

advanced or metastatic nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA in combination 
with cisplatin versus gemcitabine in combination with cisplatin for initial treatment (JMDB), respectively, 
were nausea (56% vs 53%); fatigue (43% vs 45%); vomiting (40% vs 36%); anemia (33% vs 46%); 
neutropenia (29% vs 38%); anorexia (27% vs 24%); constipation (21% vs 20%); stomatitis/pharyngitis 
(14% vs 12%); alopecia (12% vs 21%); diarrhea (12% vs 13%); thrombocytopenia (10% vs 27%); 
creatinine elevation (10% vs 7%), sensory neuropathy (9% vs 12%); taste disturbance (8% vs 9%); 
rash/desquamation (7% vs 8%); and dyspepsia/heartburn (5% vs 6%).

   
The following additional adverse reactions of ALIMTA were observed:

•  Incidence 1% to <5%:  febrile neutropenia, infection, pyrexia, dehydration, increased AST, increased ALT, 
renal failure, conjunctivitis

•  Incidence <1%:  arrhythmia, chest pain, increased GGT, motor neuropathy
   
Maintenance Treatment Following First-Line Non-ALIMTA Containing Platinum-Based Chemotherapy
In Study JMEN, the safety of ALIMTA was evaluated in a randomized (2:1), placebo-controlled, multicenter trial 
conducted in patients with non-progressive locally advanced or metastatic NSCLC following four cycles of a first-line, 
platinum-based chemotherapy regimen. Patients received either ALIMTA 500 mg/m2 or matching placebo intravenously 
every 21 days until disease progression or unacceptable toxicity. Patients in both study arms were fully supplemented 
with folic acid and vitamin B12.

Study JMEN excluded patients with an ECOG PS of 2 or greater, uncontrolled third-space fluid retention, inadequate 
bone marrow reserve and organ function, or a calculated creatinine clearance less than 45 mL/min. Patients unable 
to stop using aspirin or other non-steroidal anti-inflammatory drugs or unable to take folic acid, vitamin B12 or 
corticosteroids were also excluded from the study.

The data described below reflect exposure to ALIMTA in 438 patients in Study JMEN. Median age was 61 years 
(range 26-83 years), 73% of patients were men; 65% were White, 31% were Asian, 2.9% were Hispanic or Latino,  
and <2% were other ethnicities; 39% had an ECOG PS 0. Patients received a median of 5 cycles of ALIMTA and a 
relative dose intensity of ALIMTA of 96%. Approximately half the patients (48%) completed at least six, 21-day cycles 
and 23% completed ten or more 21-day cycles of ALIMTA. 
   
Below shows the frequency and severity of adverse reactions (NCI CTCAE version 3.0) reported in ≥5% of the 
438 ALIMTA-treated patients in Study JMEN.  The requirement for transfusions (9.5% versus 3.2%), primarily red 
blood cell transfusions, and for erythropoiesis stimulating agents (5.9% versus 1.8%) were higher in the ALIMTA arm 
compared to the placebo arm.
   

•  Grade 3-4 Adverse Reactions occurring in ≥5% patients with non-progressive locally advanced or metastatic 
nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA as a single agent versus placebo as 
maintenance treatment (JMEN), respectively, following non-ALIMTA containing platinum-based induction 
therapy were anemia (3% vs 1%); neutropenia (3% vs 0%); fatigue (5% vs 1%); nausea (1% vs 1%); 
anorexia (2% vs 0%); infection (2% vs 0%); mucositis/stomatitis (1% vs 0%); diarrhea (1% vs 0%); and 
sensory neuropathy (1% vs 0%).

   
•  All Grades Adverse Reactions occurring in ≥5% patients with non-progressive locally advanced or 

metastatic nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA as a single agent versus 
placebo as maintenance treatment (JMEN), respectively, following non-ALIMTA containing platinum-based 
induction therapy were fatigue (25% vs 11%); nausea (19% vs 6%); anorexia (19% vs 5%); anemia 
(15% vs 6%); increased rash/desquamation (10% vs 3%); ALT (10% vs 4%); sensory neuropathy 
(9% vs 4%); vomiting (9% vs 1%); increased AST (8% vs 4%); mucositis/stomatitis (7% vs 2%); 
neutropenia (6% vs 0%); diarrhea (5% vs 3%); and infection (5% vs 2%).

   
The following additional adverse reactions were observed in patients who received ALIMTA.

•  Incidence 1% to <5%:  alopecia, pruritus/itching, constipation, edema, fever, thrombocytopenia, ocular 
surface disease (including conjunctivitis), increased lacrimation

•  Incidence <1%:  supraventricular arrhythmia, erythema multiforme, febrile neutropenia, allergic reaction/
hypersensitivity, motor neuropathy, renal failure

   
Maintenance Treatment Following First-line ALIMTA Plus Platinum-Based Chemotherapy
The safety of ALIMTA was evaluated in PARAMOUNT, a randomized (2:1), placebo-controlled study conducted 
in patients with non-squamous NSCLC with non-progressive (stable or responding disease) locally advanced or 
metastatic NSCLC following four cycles of ALIMTA in combination with cisplatin as first-line therapy for NSCLC. 
Patients were randomized to receive ALIMTA 500 mg/m2 or matching placebo intravenously on Day 1 of each 21-day 
cycle until disease progression or unacceptable toxicity. Patients in both study arms received folic acid and vitamin 
B12 supplementation.
   
PARAMOUNT excluded patients with an ECOG PS of 2 or greater, uncontrolled third-space fluid retention, inadequate 
bone marrow reserve and organ function, or a calculated creatinine clearance less than 45 mL/min. Patients unable 
to stop using aspirin or other non-steroidal anti-inflammatory drugs or unable to take folic acid, vitamin B12 or 
corticosteroids were also excluded from the study.

The data described below reflect exposure to ALIMTA in 333 patients in PARAMOUNT. Median age was 61 years 
(range 32 to 83 years); 58% of patients were men; 94% were White, 4.8% were Asian, and <1% were Black or African 
American; 36% had an ECOG PS 0. The median number of maintenance cycles was 4 for ALIMTA and placebo arms. 
Dose reductions for adverse reactions occurred in 3.3% of patients in the ALIMTA arm and 0.6% in the placebo arm. 
Dose delays for adverse reactions occurred in 22% of patients in the ALIMTA arm and 16% in the placebo arm. 
   
Below shows the frequency and severity of adverse reactions (graded per NCI CTCAE version 3.0) reported in ≥5% 
of the 333 ALIMTA-treated patients in PARAMOUNT.  The requirement for red blood cell (13% versus 4.8%) and 
platelet (1.5% versus 0.6%) transfusions, erythropoiesis stimulating agents (12% versus 7%), and granulocyte colony 
stimulating factors (6% versus 0%) were higher in the ALIMTA arm compared to the placebo arm.
   

•  Grade 3-4 Adverse Reactions occurring in ≥5% patients with non-progressive locally advanced or 
metastatic nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA as a single agent versus 
placebo as maintenance treatment (PARAMOUNT), respectively, following ALIMTA plus cisplatin induction 
therapy were anemia (4.8% vs 0.6%); fatigue (4.5% vs 0.6%); neutropenia (3.9% vs 0%); nausea 
(0.3% vs 0%); and mucositis/stomatitis (0.3% vs 0%).

•  All Grades Adverse Reactions occurring in ≥5% patients with non-progressive locally advanced or 
metastatic nonsquamous non-small cell lung cancer (NSCLC) receiving ALIMTA as a single agent versus 
placebo as maintenance treatment (PARAMOUNT), respectively, following ALIMTA plus cisplatin induction 
therapy were fatigue (18% vs 11%); anemia (15% vs 4.8%); nausea (12% vs 2.4%); neutropenia 
(9% vs 0.6%); vomiting (6% vs 1.8%); mucositis/stomatitis (5% vs 2.4%); and edema (5% vs 3.6%).

The following additional Grade 3 or 4 adverse reactions were observed more frequently in the ALIMTA arm.
•  Incidence 1% to <5%:  thrombocytopenia, febrile neutropenia
•  Incidence <1%:  ventricular tachycardia, syncope, pain, gastrointestinal obstruction, depression, renal 

failure, pulmonary embolism
   
Treatment of Recurrent Disease After Prior Chemotherapy
The safety of ALIMTA was evaluated in Study JMEI, a randomized (1:1), open-label, active-controlled trial conducted 
in patients who had progressed following platinum-based chemotherapy.  Patients received ALIMTA 500 mg/m2 
intravenously or docetaxel 75 mg/m2 intravenously on Day 1 of each 21-day cycle.  All patients on the ALIMTA arm 
received folic acid and vitamin B12 supplementation.
   
Study JMEI excluded patients with an ECOG PS of 3 or greater, uncontrolled third-space fluid retention, inadequate 
bone marrow reserve and organ function, or a calculated creatinine clearance less than 45 mL/min.  Patients unable 
to discontinue aspirin or other non-steroidal anti-inflammatory drugs or unable to take folic acid, vitamin B12 or 
corticosteroids were also excluded from the study.
   
The data described below reflect exposure to ALIMTA in 265 patients in Study JMEI.  Median age was 58 years 
(range 22 to 87 years); 73% of patients were men; 70% were White, 24% were Asian, 2.6% were Black or African 
American, 1.8% were Hispanic or Latino, and <2% were other ethnicities; 19% had an ECOG PS 0. 
   
Below shows the frequency and severity of adverse reactions (graded per NCI CTCAE version 2.0) reported in 
≥5% of the 265 ALIMTA-treated patients in Study JMEI.  Study JMEI is not designed to demonstrate a statistically 
significant reduction in adverse reaction rates for ALIMTA, as compared to the control arm, for any specified adverse 
reaction listed below. 
   

•  Grade 3-4 Adverse Reactions occurring in ≥5% of fully supplemented patients receiving ALIMTA as a 
single agent versus docetaxel (JMEI), respectively, were neutropenia (5% vs 40%); fatigue (5% vs 5%); 
anemia (4% vs 4%); nausea (3% vs 2%); anorexia (2% vs 3%); vomiting (2% vs 1%); thrombocytopenia 
(2% vs 0%); increased ALT (2% vs 0%); alopecia (1% vs 2%); diarrhea (0% vs 3%); stomatitis/
pharyngitis (1% vs 1%); and increased AST (1% vs 0%).

   
•  All Grades Adverse Reactions of fully supplemented patients receiving ALIMTA as a single agent 

versus docetaxel (JMEI), respectively, were fatigue (34% vs 36%); nausea (31% vs 17%); anorexia 
(22% vs 24%); anemia (19% vs 22%); vomiting (16% vs 12%); stomatitis/pharyngitis (15% vs 17%); 
rash/desquamation (14% vs 6%); diarrhea (13% vs 24%); neutropenia (11% vs 45%); fever (8% vs 8%); 
thrombocytopenia (8% vs 1%); increased ALT (8% vs 1%); pruritis (7% vs 2%); increased AST 
(7% vs 1%); alopecia (6% vs 38%); and constipation (6% vs 4%).

   
The following additional adverse reactions were observed in patients assigned to receive ALIMTA.

•  Incidence 1% to <5%:  abdominal pain, allergic reaction/hypersensitivity, febrile neutropenia, infection, 
erythema multiforme, motor neuropathy, sensory neuropathy

•  Incidence <1%:  supraventricular arrhythmias, renal failure

DRUG INTERACTIONS
   
Effects of Ibuprofen on Pemetrexed
Ibuprofen increases exposure (AUC) of pemetrexed. In patients with creatinine clearance between 45 mL/min and 
79 mL/min:  

•  Avoid administration of ibuprofen for 2 days before, the day of, and 2 days following administration 
of ALIMTA.  

•  Monitor patients more frequently for myelosuppression, renal, and gastrointestinal toxicity, if concomitant 
administration of ibuprofen cannot be avoided.

   
USE IN SPECIFIC POPULATIONS
   
Pregnancy
   
Risk Summary
Based on findings from animal studies and its mechanism of action, ALIMTA can cause fetal harm when 
administered to a pregnant woman. There are no available data on ALIMTA use in pregnant women. In animal 
reproduction studies, intravenous administration of pemetrexed to pregnant mice during the period of organogenesis 
was teratogenic, resulting in developmental delays and malformations at doses lower than the recommended 
human dose of 500 mg/m2. Advise pregnant women of the potential risk to a fetus.  In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% 
and 15 to 20%, respectively.
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Data
Animal Data
Pemetrexed was teratogenic in mice. Daily dosing of pemetrexed by intravenous injection to pregnant mice during  
the period of organogenesis increased the incidence of fetal malformations (cleft palate; protruding tongue; enlarged 
or misshaped kidney; and fused lumbar vertebra) at doses (based on BSA) 0.03 times the human dose of 500 mg/m2.  
At doses, based on BSA, greater than or equal to 0.0012 times the 500 mg/ m2 human dose, pemetrexed 
administration resulted in dose-dependent increases in developmental delays (incomplete ossification of talus and 
skull bone; and decreased fetal weight).

Lactation
   
Risk Summary
There is no information regarding the presence of pemetrexed or its metabolites in human milk, the effects on the 
breastfed infant, or the effects on milk production. Because of the potential for serious adverse reactions in breastfed 
infants from ALIMTA, advise women not to breastfeed during treatment with ALIMTA and for one week after last dose. 
   
Females and Males of Reproductive Potential
   
Contraception
Females
ALIMTA can cause fetal harm when administered to a pregnant woman. Because of the potential for genotoxicity, 
advise females of reproductive potential to use effective contraception during treatment with ALIMTA for at least 
6 months after the final dose of ALIMTA.
   
Males
Because of the potential for genotoxicity, advise males with female partners of reproductive potential to use effective 
contraception during treatment with ALIMTA and for 3 months after the final dose.
   
Infertility
Males
ALIMTA may impair fertility in males of reproductive potential. It is not known whether these effects on fertility 
are reversible.
   
Pediatric Use
   
The safety and effectiveness of ALIMTA in pediatric patients have not been established. The safety and 
pharmacokinetics of ALIMTA were evaluated in two clinical studies conducted in pediatric patients with recurrent solid 
tumors. ALIMTA was administered at doses ranging from 400 to 2480 mg/m2 intravenously over 10 minutes on Day 1 
of a 21-day cycle to 32 pediatric patients with recurrent solid tumors in a dose-finding study. The maximum tolerated 
dose (MTD) was determined to be 1910 mg/m2 (60 mg/kg for patients <12 months old). ALIMTA was administered at 
the MTD every 21 days in an activity-estimating study enrolling 72 patients with relapsed or refractory osteosarcoma, 
Ewing sarcoma/peripheral primitive neural ectodermal tumor (PNET), rhabdomyosarcoma, neuroblastoma, 
ependymoma, medulloblastoma/supratentorial PNET, or non-brainstem high grade glioma. Patients in both studies 
received concomitant vitamin B12 and folic acid supplementation and dexamethasone.
   
No tumor responses were observed. Adverse reactions observed in pediatric patients were similar to those observed 
in adults.
   
Single-dose pharmacokinetics of ALIMTA administered at doses ranging from 400 to 2480 mg/m2 were evaluated in 
22 patients (13 males and 9 females) age 4 to 18 years (average age 12 years). Pemetrexed exposure (AUC and Cmax) 
appeared to increase proportionally with dose. Average clearance (2.30 L/h/m2) and half-life (2.3 hours) were similar in 
pediatric patients compared to adults.
   
Geriatric Use
   
Of the 3,946 patients enrolled in clinical studies of ALIMTA, 34% were 65 and over and 4% were 75 and over. No 
overall differences in effectiveness were observed between these patients and younger patients. The incidences of 
Grade 3-4 anemia, fatigue, thrombocytopenia, hypertension, and neutropenia were higher in patients 65 years of age 
and older as compared to younger patients: in at least one of five randomized clinical trials.
   
Patients with Renal Impairment
   
ALIMTA is primarily excreted by the kidneys. Decreased renal function results in reduced clearance and greater 
exposure (AUC) to ALIMTA compared with patients with normal renal function. No dose is recommended for patients 
with creatinine clearance less than 45 mL/min.
   
Additional information can be found at www.Alimta.com
   

Marketed by: Lilly USA, LLC

Indianapolis, IN 46285, USA
   

Copyright © 2004, 2019, Eli Lilly and Company. All rights reserved. 
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Immunotherapy Regimens May Expand Use 
of Neoadjuvant Therapy in MIBC
by BRITTANY LOVELY

ALTHOUGH THE STANDARD OF CARE 
for muscle-invasive bladder cancer (MIBC) 
is well established, not enough patients are 
being treated with curative intent, according 
to Robert Dreicer, MD, MS. Now, Dreicer said, 
a new paradigm that includes neoadjuvant 
use of immune checkpoint inhibitors 
may be emerging, but the impact of 
fresh approaches in the neoadjuvant 
setting will hinge on whether clini-
cians and patients embrace change.

“The data that we [have] in the 
neoadjuvant setting has been 
known to us for 30 years, and the 
uptake broadly in the community 
has been problematic,” said Dreicer, 
deputy director of the University of Virginia 
Cancer Center in Charlottesville. “But we 
are also moving into a new era, hopefully, of 
the management of urothelial cancer, which 
includes the neoadjuvant setting.”1

Dreicer discussed current and future 
approaches in MIBC during a presentation at 
New York GU 13th Annual Interdisciplinary 
Prostate Cancer Congress® and Other 
Genitourinary Malignancies hosted by 
Physicians’ Education Resource®, LLC, (PER®) 
which was held as a virtual meeting due to 
the coronavirus disease 2019 pandemic. He 
also serves as director of solid tumor oncol-
ogy in the division of Hematology/Oncology 
and is a professor of medicine and urology at 
the University of Virginia.

As it stands now, Dreicer said, there is a 
disconnect in the treatment of patients with 
MIBC. The standard of care for patients 
with MIBC is neoadjuvant cisplatin-based 
chemotherapy followed by radical cystec-
tomy (RC). If patients are not eligible for 

cisplatin treatment, they should 
either proceed to RC or be enrolled 
in a clinical trial evaluating an 
immune-oncology therapy.

However, Dreicer cited a recent 
analysis by Ralph de Vere White, 
MD, and colleagues that detailed 
findings from 2 studies showing 
that many patients do not receive 
the standard of care treatment. In  

1 study involving 28,691 patients with MIBC 
in the National Cancer Database, where 80% 
of patients are treated in academic centers, 
41.3% underwent RC, while 7.6% received 
definitive radiotherapy. Another study 
used information from the Surveillance, 
Epidemiology, and End Results Program 
database, which is more reflective of the 
general population, to examine care given 
to 3205 Medicare patients with stage II 
organ-confined nonmetastatic urothelial 
carcinoma. Of these patients, 21% under-
went RC, whereas 51% received surveillance, 
resulting in 5-year overall survival rates of 
42% and 14.5%, respectively.2 

The studies suggest a “significant under-
treatment” of patients with MIBC, a 

population with a median age in the low- to 
mid-70s. “This underutilization of radi-
cal cystectomy is representative of perhaps 
not just an aging population but [also] a 
mindset about who can be managed with 
curative intent.”

First-line treatment with cisplatin-based 
chemotherapy followed by RC was estab-
lished through a phase 3 trial in patients 
with stage T2 to T4a MIBC who were 
randomized to receive RC alone or with 
3 cycles of prior cisplatin-based chemo-
therapy of methotrexate, vinblastine, 
doxorubicin, and cisplatin (MVAC). 

Patients treated with the MVAC combi-
nation (n = 153) had a median overall 
survival of 77 months versus 46 months in 
the RC-alone arm (n = 154; P = .06). Those 
who received RC alone had a 33% greater 
risk of death than those in the MVAC-
plus-RC group (HR, 1.33; 95% CI, 1.00-1.76). 
In addition, of the 126 patients in the MVAC 
group who underwent RC, 38% of the surgi-
cal specimens were pathologically free of 
cancer at the time of surgery; 85% remained 
alive at 5 years.3

Findings from multiple studies conducted 
over the years confirm that the absolute 
benefit of cisplatin-based chemotherapy is 
probably in the 10% to 15% range, Dreicer 
said. “The data have been available to us 
for 25 to 30 years. Despite that, its uptake 
broadly in both the community and, to 

Robert  
Dreicer, MD, MS
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some extent, within the academic medi-
cal centers has been less than perhaps we 
would like,” he said. “We all recognize the 
challenges. There are concerns about tolera-
bility; sometimes, there are concerns about 
moving ahead rapidly with surgery.”

Dreicer said any cisplatin-based chemo-
therapy regimen is acceptable in patients 
who are fit to receive it. “This is a very 
lethal disease and even though neoadju-
vant cisplatin-based chemotherapy is a 
modest benefit, a 5% to 15% improvement 
in survival is not modest if you are 1 of 
those 5% to 15% of patients,” he said. “This 
is a well-trodden pathway; we know how 
to give this therapy safely and effectively, 
and it remains the standard of care until we 
evolve beyond that.”

EVALUATING PATIENTS  
FOR NEOADJUVANT THERAPY
Patients who are deemed unfit for treat-
ment with standard-of-care cisplatin 
meet 1 or more of the following crite-
ria: Eastern Cooperative Oncology Group 
performance status of 2 or greater or a 
Karnofsky Performance Status Scale score 
of 60% to 70%, creatinine clearance less 
than 60 mL/min, grade ≥2 hearing loss, 
grade ≥2 neuropathy, and/or New York 
Heart Association Class III heart failure.4  
Some academic centers are willing to treat 
patients with creatinine levels in the 50 
mL/min range, sometimes with changes in 
cisplatin dosing, Dreicer said.

For patients who fit 1 or more of these 
criteria, immune checkpoint inhibitors may 
hold the most promise as future neoadju-
vant treatment, according to Dreicer. Five 
agents that inhibit the PD-1/PD-L1 check-
point are approved for patients with locally 
advanced or metastatic urothelial carci-
noma; 1 of these drugs, pembrolizumab 
(Keytruda), is also indicated in patients 
with high-risk nonmuscle-invasive bladder 
cancer unresponsive to bacillus Calmette-
Guérin therapy. Dreicer highlighted trials 
with the potential to change the neoadju-
vant standard of care (TABLE).5

The phase 2 PURE-01 trial (NCT02736266) 
is examining the benefit of neoadjuvant 
pembrolizumab in patients with MIBC who 
had residual disease after transurethral 
resection and are eligible for RC.  

A total of 50 patients received 3 cycles of 
pembrolizumab at 200 mg every 3 weeks 
prior to surgery. The pathological complete 

response rate, the primary end point, was 
42% (95% CI, 28.2%-56.8%). Disease down-
staging was also observed to clinical stage 

TABLE.  Ongoing Phase 1/2 Trials Evaluating Neoadjuvant Therapy in MIBC5

Therapy
(ClinicalTrials.gov identifier) Population Status; enrollment

Immunotherapy as single agent

Pembrolizumab (NCT02736266; PURE-01) T2-3bN0M0 Reported; N = 90a

Pembrolizumab + epacadostatb

(NCT03832673; PECULIAR)
T2-3bN0M0 Not yet recruiting; N = 38

Pembrolizumab
(NCT03212651; PANDORE) T2-4N0 or NX Active, not recruiting; N = 41

Atezolizumab
(NCT03577132) T2-4aN0M0 Not yet recruiting; N = 20

Atezolizumab
(NCT02451423) <T2, T2-4N0M0 Enrolling; N = 42

Atezolizumab
(NCT02662309; ABACUS) T2-4aN0M0 Reported; N = 96a

Combinations of immunotherapeutic agents

Nivolumab ± urelumab
(NCT02845323) T2-4aN0M0 Enrolling; N = 44

Nivolumab ± lirilumab
(NCT03532451; PrE0807) T2-4aN0M0 Enrolling; N = 43

Durvalumab ± oleclumab
(NCT03773666; BLASST-2) T2-4aN0M0 Enrolling; N = 24

Nivolumab + ipilimumab
(NCT03387761; NABUCCO) T3-4N0M0 or T1-4aN1-3M0 Enrolling; N = 54

Durvalumab + tremelimumab vs chemotherapy
(NCT03472274; DUTRENEO) T2-4N0 or N1 Enrolling; N = 99

Durvalumab + tremelimumab
(NCT03234153; NITIMIB) T2-4 and/or N+ Active, not recruiting; N = 6a

Durvalumab + tremelimumab
(NCT02812420) T2-4aN0M0 Active, not recruiting; N = 54a

Nivolumab ± ipilimumab
(NCT03520491; CA209-9DJ) T2-4aN0M0 Enrolling; N = 45

Durvalumab + olaparib
(NCT03534492; NEODURVARIB) T2-4aN0M0 Completed; N = 29a

Chemoimmunotherapy combinations

Nivolumab + gemcitabine/cisplatin
(NCT03294304; BLASST-1) T2-4aN0M0 Active, not recruiting; N = 43a

Avelumab ± chemotherapy
(NCT03674424; AURA) T2-4aNX-N2 Enrolling; N = 166

Pembrolizumab + gemcitabine/cisplatin
(NCT02690558) T2-4aN0-NX M0 Enrolling; N = 39

Pembrolizumab + gemcitabine/cisplatin
(NCT02365766) T2-4aN0M0 Active, not recruiting; N = 83a

Nivolumab + gemcitabine/cisplatin
(NCT03558087) T2-4aN0M0 Enrolling; N = 63

Durvalumab + tremelimumab + dose-dense MVAC
(NCT03549715; NEMIO) T2-4aN0-1M0 Not yet recruiting; N = 120

M indicates metastasis; MIBC, muscle-invasive bladder cancer; MVAC, methotrexate, vinblastine, doxorubicin, and cisplatin; N, node; NX, lymph nodes  
cannot be assessed; T, tumor.
aActual enrollment.
bEpacadostat is an IDO inhibitor.
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lower than T2 in 54% of patients (95% CI, 
39.3%-68.2%), which Dreicer said is in the 
“ballpark of cisplatin.”1 

Atezolizumab (Tecentriq) is being exam-
ined as a neoadjuvant option in the phase 2 
ABACUS trial (NCT02662309). Ninety-five 
patients received 2 cycles of atezoli-
zumab at a dose of 1200 mg every 3 weeks. 
Regardless of PD-L1 status, the patholog-
ical complete response rate was 31% (95% 
CI, 21%-41%).6 In previously reported data 
of 68 patients, 39% of patients were down-
staged to nonmuscle invasive disease.1

“These are small studies, but they 
suggest that there is the potential for 
significant utility of checkpoint inhibitor 
therapy,” Dreicer noted. He added that some 
patients in the pembrolizumab study were 
eligible to receive cisplatin, making the 
decision whether to enroll participants in 
trials “somewhat controversial.” 

“One of the questions that remains is 
whether or not the responders represent 

similar patients who might respond to cispla-
tin neoadjuvant therapy. If we identify the 
same group of patients who respond, we would 
still potentially be offering less-toxic therapy,” 
he said. “Our priority is identifying biomark-
ers to guide whether or not a chemotherapeutic 
neoadjuvant therapy is better for patient X 
versus patient Y, [which] remains to be seen.”

The phase 3 ENERGIZE trial 
(NCT03661320) is an ongoing 3-arm study 
comparing chemotherapy with gemcitabine 
and cisplatin alone, in combination with the 
anti–PD-1 agent nivolumab (Opdivo) plus 
placebo, or with nivolumab plus linrodostat 
mesylate (BMS-986205), an IDO1 inhibi-
tor. After neoadjuvant therapy, all patients 
will undergo RC, followed by similar adju-
vant treatment for those in the 2 nivolumab 
arms. The combination of nivolumab and 
linrodostat showed a favorable safety 
and efficacy profile in heavily pretreated 
patients with advanced bladder cancer in a 
prior phase 1/2 study (NCT02658890).7

These data are encouraging, Dreicer said, 
but he acknowledged that change to the 
standard of care is not going to occur over-
night. “We’re going to look at new data that 
may change the paradigm and may make 
this a far less challenging kind of therapeu-
tic intervention, but until that data become 
standard of care, we are left with what we 
need to do tomorrow. And what we need to 
do tomorrow is use cisplatin-based chemo-
therapy in the settings that we can.”

Dreicer noted that there are many unan-
swered questions about using immunotherapy 
regimens in the neoadjuvant setting. “All of 
these issues will present us with challenges, 
but they will be nice challenges to have, given 
the fact that we have not moved forward in a 
long period of time,” Dreicer concluded. 
“Neoadjuvant paradigm management is 
moving rapidly, hopefully to a new place.” n

For a full list of references,  
see the article at /link/7826. 

New Therapeutic Era Sparks Fresh Questions 
About Nephrectomy in RCC
by JASON HARRIS

ALTHOUGH FEWER PATIENTS ARE 
undergoing cytoreductive nephrectomy 
(CN) as systemic treatments for renal cell 
carcinoma (RCC) improve, the modal-
ity still has a vital role to play in 
the treatment paradigm—even 
in the modern age of immune 
checkpoint inhibitors (ICIs), said 
Brian Shuch, MD.

Early results from ICI trials 
demonstrate safety and efficacy 
in patients with RCC, and ongoing 
trials are looking into the optimal 
use for neoadjuvant treatment with preop-
erative immunotherapy. Nonetheless, 
Shuch, director of the Institute of Urologic 
Oncology Kidney Cancer Program and 
the Henry Alvin and Carrie L. Meinhardt 
Endowed Chair for Kidney Research at the 
University of California, Los Angeles, said 
surgery is still likely to play a role in the 

treatment of RCC now and in the future.
“For many different eras, surgery has 

been relevant,” he said. “Why would that 
change now? We just need to find the right 

patients, the right timing.”
Shuch discussed the evolving 

role of surgery in advanced RCC in 
the context of changes in systemic 
therapy options (FIGURE) during 
the New York GU 13th Annual 
Interdisciplinary Prostate Cancer 
Congress® and Other Genitourinary 
Malignancies conference.1

ANTI-VEGF AGENTS INDUCE RESPONES 
In the cytokine era of the 1990s, clinical 
trial data clearly supported the superiority 
of CN followed by interferon-α over inter-
feron-α alone and that approach became a 
standard of care for treating de novo meta-
static RCC, Shuch said. 

Patients with 3 or fewer preoperative risk 
factors have better median overall survival 
(OS) after CN than patients who have 4 or 
more risk factors (22.7 vs 12.2 months). 
The latter group does not appear to benefit 
from the surgery.2 

However, cytokines rarely induce a 
response in the primary tumor, but neoad-
juvant treatment with VEGF-targeting 
tyrosine kinase inhibitors such as sunitinib 
(Sutent), pazopanib (Votrient), and axitinib 
(Inlyta) commonly results in tumor shrink-
age, which suggested a potential change in 
surgical approach, Shuch said.

In 2019, Bossé et al published data from 
a pooled analysis of 12 phase 2/3 clini-
cal trials of patients with metastatic RCC 
who received systemic therapy with tyro-
sine kinase inhibitors from 2003 to 2013. 
Data from patients with 1 target lesion in 
the kidney were identified as having their 

Brian Shuch, MD
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primary tumor in place (N = 565) and were 
evaluated. The study population included 
461 (82%) patients who had not undergone 
treatment. Half of the patients had 
received first-line VEGF-targeted ther-
apy, and 39% were poor risk as determined 
by International Metastatic RCC Database 
Consortium (IMDC) criteria. The primary 
end point was objective response rate (ORR) 
in the primary tumor.3

The ORR in the primary tumor was 
19% (95% CI, 16%-23%) for patients who 
received first-line therapy of any type 
compared with 28% (95% CI, 22%-33%) for 
those who received VEGF inhibitors in the 
first line and 23% (95% CI, 19%-28%) for 
those treated with VEGF-targeted therapy 
in any line. The ORR was 9% (95% CI, 
5%-13%) for patients with poor risk and 
20% (95% CI, 15%-27%) for those with 
intermediate risk.

Shuch noted that tumors shrank in the 
patients assigned to VEGF inhibitors, 
albeit slowly, and the response was 
mild. At 6 weeks, 60% of patients had a 
7% mean reduction in tumor size. That 
number increased to 12% at 18 weeks and 
18% at 24 weeks. 

“You don’t give it and the tumors shrink 
in a week or 2,” he said. “We’re talking over 
12 to 24 weeks of therapy where you get 
some effects—not really enough to change 
surgical approach.”

CN REMAINS BENEFICIAL  
IN THE RIGHT POPULATION
Based on data from the SURTIME trial 
published in 2019, delayed CN does not 
appear to affect progression-free survival 
but may improve OS by eliminating patients 
who are harmed by surgery.4 

SURTIME (NCT0109942) was a random-
ized clinical phase 3 trial comparing 
immediate CN followed by sunitinib versus 
3 cycles of sunitinib followed by CN and 
sunitinib. Recruitment was poor—investiga-
tors enrolled only 99 out of a planned 458 
patients—so the independent data moni-
toring committee endorsed reporting the 
intention-to-treat 28-week progression- 
free rate instead.

Fifty patients were assigned to imme-
diate nephrectomy, whereas surgery 
was deferred in 49 patients. In the 
deferred arm, 29% of patients never 
progressed to surgery.

At 28 weeks, the progression-free 
rate was 42% in the immediate surgery 
arm versus 43% in the delayed surgery 
arm. In the intention-to-treat popula-
tion, the median OS was 15.0 months (95% 
CI, 9.3-29.5) in the immediate CN arm 
compared with 32.4 months (95% CI, 14.5-
65.3) in the deferred arm (HR, 0.57; 95% CI, 
0.34-0.95; P = .032). 

Choueiri et al published a retrospec-
tive review in 2011 showing that patients 
with metastatic RCC who had not received 
VEGF therapy had dramatic improvement 
in OS with CN compared with those who 
did not undergo CN (19.8 vs 9.4 months; HR, 
0.44; 95% CI, 0.32-0.59; P <.01). However, 
subgroup analyses stratified for favorable-, 
intermediate-, or poor-risk criteria showed 
that patients with poor risk only derived  
marginal benefit (P = .06). Overall, patients 
who were poor surgical candidates had poor 
outcomes after surgery.5 

In the phase 3 CARMENA trial 
(NCT00930033), investigators randomized 
450 patients with metastatic clear cell RCC; 
226 underwent CN followed by sunitinib, 
and 224 were assigned to sunitinib alone. 
In the surgery group, patients started suni-
tinib between 3 to 6 weeks after surgery to 
allow time for recovery. 

Interim findings published in 2018 showed 
that sunitinib monotherapy was noninfe-
rior to CN followed by sunitinib. The HR 
for death with sunitinib monotherapy was 
0.89 (95% CI, 0.71-1.10). Furthermore, mono-
therapy conferred a 4.5-month advantage in 
median OS (18.4 vs 13.9 months). Between 
those results and the findings from Choueiri 
et al, some experts wondered whether the 
use of CN was coming to an end.6 

However, Shuch said the study partici-
pants may not represent patients generally 

For many different eras, surgery has been relevant.  
Why would that change now? We just need to find  

the right patients, the right timing.”
—BRIAN SHUCH, MD

FIGURE.  Evolution of Systemic Therapy in Advanced Renal Cell Carcinoma1
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Systemic therapies for advanced and metastatic renal cell carcinoma have changed dramatically  
over the past several decades, explained Brian Shuch, MD. Cytoreductive nephrectomy, he said, remains 
an important option for patients with surgically resectable primary tumors even amid these advancements. 
This figure is adapted from his presentation.
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considered for surgery. He noted that  
44.4% of those in the nephrectomy-sunitinib 
group were in the poor-risk category. He added 
that the median OS of 13.9 months in the 
surgery arm is “very low” and similar to data 
from EORTC/SWOG trials published before the 
availability of effective systemic therapies. 

“This just means to me that we’re 
comparing different patient populations,” 
Shuch said. “Our therapy now is better and 
if survival hasn’t improved, we’re just look-
ing at a much sicker cohort. In the series of 
modern cytoreductive nephrectomies with 
carefully selected patients, we’re looking 
at a median OS of 15 to 24 months, so this 
seems to be much worse.”

Final results from the CARMENA trial 
were presented at the 2019 American Society 
of Clinical Oncology Annual Meeting. In the 
intermediate-risk group, individuals whose 
only risk factor was the time from diagnosis 
to metastatic disease of less than 12 months— 
a cohort that did not have hemoglobin levels 
below the lower limit of normal or calcium 
or neutrophil levels above the upper limit 
of normal—the median OS was 25.2 months 
(95% CI, 19.6-35.4) for sunitinib alone versus 
31.4 months (95% CI, 17.3-45.5) in the 
surgery group (HR, 1.29; 95% CI, 0.85-1.98; 
P = .232). In patients who had 2 risk factors, 
OS was superior in the sunitinib-alone arm 
(31.2 vs 17.6 months; HR, 0.63; 95% CI, 0.44-
0.97; P = .033).7 

Among the 40 (18%) patients who crossed 
over to the surgery arm, the median OS was 
48.5 months compared with 15.7 months 
(HR, 0.34; 95% CI, 0.22-0.54) for those who 
did not undergo surgery.

“The updated conclusions show that 
[sunitinib], in this poor-risk population, is 

still not inferior,” Shuch said. “CARMENA 
shows that, in [poor-prognosis] patients 
who should not have had surgery, surgery is 
really not helpful.”

TRIALS EXPLORE SURGERY IN ICI ERA
At present, there are 3 ICIs approved to 
treat patients with advanced RCC: (1) the 
PD-1 inhibitor nivolumab (Opdivo) as a 
single-agent treatment after prior antian-
giogenic therapy and in combination with 
the CTLA-4 inhibitor ipilimumab (Yervoy) 
for previously untreated patients with 
intermediate- or poor-risk disease; (2) the 
PD-1 inhibitor pembrolizumab (Keytruda) 
in combination with axitinib as a first-
line treatment; and (3) the PD-L1 inhibitor 
avelumab (Bavencio) in combination with 
axitinib as first-line therapy.

ICIs are more potent and better toler-
ated than other systemic therapies, Shuch 
said. Early study findings suggest that the 
adverse events from ICIs are minimal and 
that CN can be safely conducted in patients 
who have received these agents. 

In a pilot study (NCT02210117), 
patients with metastatic RCC who had not 
received prior ICI and anti-VEGF therapy 
were randomized to receive nivolumab, 
nivolumab plus the VEGF inhibitor beva-
cizumab (Avastin), or nivolumab plus 
ipilimumab, followed by CN, metastasec-
tomy, or biopsy; and subsequent nivolumab 
maintenance therapy for up to 2 years.

In 12-week findings, investigators 
observed a best overall response, includ-
ing complete and partial responses, of 54% 
among patients in the nivolumab arm  
(n = 28), 48% in the nivolumab/beva-
cizumab arm (n = 40), and 41% in the 
nivolumab/ipilimumab arm (n = 29). Shuch 

added that the safety profile was acceptable 
in the perioperative setting.8 

In findings reported at the 2020 
Genitourinary Cancers Symposium, 
investigators with the IMDC conducted 
a retrospective analysis of patients diag-
nosed with de novo metastatic RCC who 
started first-line systemic therapy 
with ICIs or targeted therapy from 
2009 to 2019 (N = 4639). Most patients 
(62%) underwent CN.9

The findings demonstrated that patients 
who underwent CN experienced improved 
median OS compared with those who 
did not have CN, respectively, both with 
targeted therapies (26.5 vs 10.3 months; 
HR, 0.48; 95% CI, 0.45-0.52; P <.0001) and 
with ICIs (53.6 vs 21.4 months; HR, 0.44; 
95% CI, 0.30-0.64; P <.0001).

Investigators concluded that the benefits 
observed with CN appear similar in the 
targeted therapy and ICIs eras but that 
patient selection remains important. 

Two ongoing trials, PROSPER RCC 
(NCT03055013) and NORDIC-SUN 
(NCT03977571), will help to further clarify 
the role of ICIs and CN in patients with 
RCC. The phase 3 PROSPER trial, with an 
estimated enrollment of 805 participants, is 
randomizing patients to receive periopera-
tive nivolumab or observation in advance of 
partial or radical nephrectomy. NORDIC-
SUN, also a phase 3 trial, will evaluate 
initial treatment with nivolumab plus 
ipilimumab followed by CN in patients with 
3 or fewer IMDC risk features or mainte-
nance nivolumab in those with more than  
3 risk features. n

For a full list of references,  
see the article at   . 
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Investigators Seek to Supplant Oropharyngeal 
SOC With Proton Therapy
by RACHEL NAROZNIAK, MA

HOPING TO MINIMIZE the off-target 
effects associated with radiation in patients 
with oropharyngeal cancer, investigators 
are testing the hypothesis that intensity-
modulated proton therapy (IMPT) can 
deliver doses as effectively as the current 
standard of care (SOC) with less damage to 
surrounding tissue.

In a phase 2/3 trial (NCT01893307), 
investigators will randomize 440 patients 
with advanced stage oropharyngeal cancer 
to IMPT or intensity-modulated x-ray  
therapy (IMRT), the therapeutic standard in 
this disease setting.1

“Oropharyngeal cancer is a very 
curable disease, but the toxicities 
associated with curative options 
are very high and can translate into 
loss of taste, feeding tube depen-
dency, and potentially loss of life,” 
said Steven J. Frank, MD, prin-
cipal investigator of the study’s 
site at The University of Texas MD 
Anderson Cancer Center in Houston. 

Although the efficacy of IMRT in the 
treatment of head and neck malignancies 
such as oropharyngeal cancer has been 
established, this modality can be highly 
toxic and is known to induce grade 3 or 4 
adverse events (AEs) in patients. Beyond 
loss of taste, feeding tube dependency due 
to dysphagia, and death, IMRT AEs include 
severe mucositis, trismus, aspiration 
pneumonia, and compromises in sali-
vary function that can lead to difficulty in 
eating. These toxicities become long term in 
approximately 12% of patients, said Frank, 
who serves as the executive director of the 
Particle Therapy Institute at MD Anderson.1

The prevalence of high-grade AEs that 
follow IMRT can be attributed to the inter-
vention’s delivery of radiation. “When 
radiation enters the patient, it enters at a 
higher dose [than IMPT] and affects normal 
tissues,” Frank said. “After the radiation 
hits the tumor, it continues to exit beyond 

the tumor, impacting surrounding tissues.” 
This emanating radiation causes “collateral 
damage” in the oral cavity, brain stem, sali-
vary glands, and larynx, he added.

IMPT offers a targeted alternative to 
IMRT that can deliver curative radiation 
at a lower dose. Specifically, the advanced 
form of proton therapy can transmit radia-
tion at 25 to 40 fewer Gy.1

“25 Gy is equivalent to roughly 12,500 CT 
[computed tomography] scans or 5 million 
oral dental x-rays. When we think about 
the amount of unnecessary radiation that 

we can eliminate, this is signifi-
cant,” Frank said.

During IMPT treatment, protons 
are layered onto tumors, allowing 
radiation to strike these precisely 
defined target areas rather than 
extend beyond the tumor to healthy 
tissue. “Proton therapy is a unique 
form of radiation that has different 
physical properties than conven-

tional x-rays, and these properties 
minimize the radiation that comes into the 
body and allow the radiation to maximize 
its effect on the tumor without an exit dose 
into patients’ normal tissues,” Frank said.

Developing methods to de-intensify treat-
ment is a priority in oropharyngeal cancer, 

and 1 way to attenuate therapy is to lower 
the dose of Gy that a patient receives. 
However, 15% to 20% of patients who receive 
the standard dose will nevertheless present 
with recurring disease, Frank said. “What 
we are aiming to do with protons is to de- 
intensify by limiting dose to normal tissues, 
focusing on the tumor itself,” he added.

In the phase 2/3 study, patients will 
receive either IMPT or IMRT at 70 Gy once 
per day, 5 days per week, for a maximum 
of 33 treatments with chemotherapy. The 
primary end point is the 3 year progres-
sion-free survival (PFS). Secondary 
end points include the cumulative inci-
dence of late-onset grade 3 to grade 5 
toxcities with IMPT versus IMRT, patient 
reported outcomes, and overall cost-effec-
tiveness (FIGURE). 

PRECLINICAL DATA SHOW PROMISE
The hypothesis that IMPT can provide 
tumor control with fewer AEs than IMRT 
is supported by data from an observational 
study of 50 adults with oropharyngeal 
cancer who were treated with spot-scan-
ning IMPT. In the analysis, investigators 
performed a 1:2 matching of patients 
who received IMPT for their disease with 
patients who received IMRT (n = 100).2 

Steven J. 
Frank, MD

FIGURE. IMPT VERSUS IMRT IN OROPHARYNGEAL CANCER OF THE HEAD AND NECK

PHASE 2/3 STUDY (N = 440)

Eligibility criteria

•  Stage III to stage IVa, or IVb squamous cell carcinoma  
of the oropharynx based on AJCC version 7 criteria

•  Tumor tissue demonstrating primary or cervical 
metastasis available for HPV and/or p16 ISH, IHC, or 
genotyping testing

•  ECOG performance status score of 0, 1, or 2
•  Concurrent chemotherapy and bilateral neck radiation
•  A negative pregnancy test result for women of 

childbearing potential

N
 =

 4
40

Arm 1: IMRT 70-Gy dose 
delivered 1 time each day, 
5 days per week for up to 
33 treatments

End points:

Primary
PFS

Secondary
Rates and severity 
of late grade 3 to 5 
toxicity with IMRT 
and IMPT

Arm 2: IMPT 70-Gy dose 
delivered 1 time each day,  
5 days per week for up to  
33 treatments

AJCC indicates American Joint Committee on Cancer; HPV, human papillomavirus; IHC, immunohistochemistry; IMPT, intensity-modulated proton 
beam therapy; IMRT, intensity-modulated x-ray therapy; ISH, in situ hybridization; PFS, progression-free survival. 
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Results showed that treatment with IMPT 
provided tumor control with fewer AEs than 
IMRT. Investigators observed a total of  
22 events (specifically, recurrence or death) 
across both treatment groups. These events 
were lower in the IMPT group (7 vs 15), 
translating to a 3-year PFS rate of 86.4% in 
the IMPT arm and 85.8% in the IMRT group 
(HR, 1.02; 95% CI, 0.41-2.54; P = .96).2

There were no significant differences in 
acute grade ≥3 dermatitis or mucositis between 
the IMPT and IMRT arms, investigators said. 
Importantly, there was a trend toward lower 
prevalence of grade 3 weight loss 1 year after 
treatment among those who received IMPT (OR, 
0.28; 95% CI, 0.08-1.05; P = .06).2 

Findings indicated that patients in the 
IMRT group were more likely to have >20% 
weight loss or need a gastrostomy (G)-tube 
3 months after therapy (34% vs 18%). This 
trend continued 1-year post RT, when 24.7% 
of IMRT recipients experienced these toxici-
ties compared with 8% of patients in the IMPT 
arm. In the context of the study’s predefined 
composite index of G-tube use or grade 3 
weight loss, the odds ratios were 0.44 at  
3 months (95% CI, 0.19-1.0; P = .05) and  
0.23 at 1 year (95% CI, 0.07-0.73, P = .01). 

Use of a G-tube at the acute phase 
correlated with decreased overall survival 
(OS) and PFS in both the univariable and 
multivariable analyses. However, there was 
no statistically significant difference in OS 
(HR, 0.55; 95% CI, 0.12-2.50; P = .44) or PFS 
(HR, 1.02; 95% CI, 0.41-2.54; P = .96) with 
IMPT or IMRT, investigators said.2

IMPT’s capacity to reduce the occurrence 
of AEs compared with IMRT was further 
demonstrated in a study of 26 patients with 
newly diagnosed oropharyngeal cancer who 
were treated with IMPT between 2011 
and 2012. Investigators extracted 26 IMRT-
treated controls from MD Anderson’s 
database of patients with the disease who 
received treatment between 2000 and 2009. 
Insertion of a G-tube was more common 
among patients treated with IMRT (49%) 
versus IMPT (19%; P = 0.039).3 “These 
preliminary data have driven our motivation 
and excitement over this trial,” Frank said. 

EXPANDING THE 
OROPHARYNGEAL TOOL KIT
Despite the potential benefit of this 

proton-driven approach, the modality has 
not been broadly adopted in head and neck 
cancer in part because IMPT’s ability to 
reduce the occurrence of AEs at its lower 
dose has not yet been demonstrated in a 
randomized trial. Historically, the disease 
was not treated with conventional means of 
proton delivery such as passive scattering, 
according to Frank.1

Of note, MD Anderson was the first 
cancer center in the nation to develop 
and deploy pencil beam scanning, which 
generates a pattern of protons specific to a 
patient’s tumor location, shape, and size. 
The precision therapy enables clinicians to 
“customize the proton beam” to the tumor: 
“We can increase the intensity of protons 
where there’s more volume of cancer and 
scale it back when there’s less,” Frank said.4 

A “unique modality that allows IMPT to 
occur,” pencil beam scanning makes dose 
control—and dose reduction—possible. “We 
can deliver radiation that conforms with the 
tumor in a similar manner that we can with 
IMRT but at a lesser dose,” Frank said. 

Another limitation to the widespread use 
of IMPT in oncology is the intervention’s 
higher cost compared with IMRT.1 “We see a 
lot of insurance companies balk at authoriza-
tion for the treatment, therefore not allowing 
patients to receive IMPT,” Frank said. 

Although IMPT is more expensive than 
IMRT, the less-toxic nature of the therapy 
could cause IMPT to be a more cost-effect-
ive option than IMRT. For example, IMPT 
could spare patients and insurance compa-
nies the cost of G-tubes, emergency 
department visits, and hospitalizations.1

Frank says he believes that data from the 
phase 2/3 trial can have practice-chang-
ing implications in oropharyngeal cancer, 

both from a therapeutic and a payer stand-
point. “If we’re able to [show efficacy] 
and reduce [adverse] events, IMPT could 
have a major impact on this disease for 
patients,” Frank said.

As of March 2020, more than 270 patients 
have enrolled in the study. “We have 
[launched] this trial in collaboration with 
11 other institutions, and we will have 
another 12 institutions coming on within 
the year that will include international sites 
in Holland,” Frank said. Investigators hope 
to complete the trial by September 2021 and 
subsequently report data, he added.

The trial is currently recruiting 
patients nationwide. n
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Proton therapy is a unique form of radiation that has different 
physical properties than conventional x-rays, and these properties 

minimize the radiation that comes into the body and allow the  
radiation to maximize its effect on the tumor without an exit dose  

into patients’ normal tissues.” 
—STEVEN J. FRANK, MD
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Quality of Care Differs by Race in Women 
With Endometrial Cancer

by ELLIE LEICK

RETROSPECTIVE RESULTS SHOWED THAT 
African American women with endome-
trial cancer are less likely to receive 
evidence-based care compared with 
white women according to results 
of a recent study published in the 
American Journal of Obstetrics and 
Gynecology. Quality of care is 1 
factor causing significant racial 
disparities in endometrial cancer 
care, explained senior study author 
Jason D. Wright, MD.

Patients with endometrial cancer treated 
from 2004 to 2016—identified 
via the National Cancer Database—were eval-
uated based on 5 evidence-based quality 
metrics: surgical treatment within 6 weeks 
of diagnosis (Q1), use of minimally inva-
sive surgery (stage I-IIIc; Q2), pelvic nodal 
assessment (high-risk tumors; Q3), adjuvant 
radiation (high/intermediate risk; Q4), and 
systemic chemotherapy (stage III-IV; Q5). The 
study also compared 30- and 90-day mortality, 
as well as 5-year mortality (TABLE).

Among 310,208 patients with endometrial 
cancer, 11.3% were African American and 
88.3% were white. Results showed that African 
Americans were less likely than white patients 
to receive high-quality care in 4 out of 5 areas 
including: Q1 (65.8% vs 75.6%), Q2 (58.5% vs 
72.9%), Q3 (71.3% vs 74.2%), and Q5 (72.7% vs 
73.2%; P < .05 for all).

African American women with stage I 
disease experienced a higher risk of 30-day 
(adjusted relative risk [aRR], 2.25; 95% CI, 
1.30-3.90), 90-day (aRR, 1.84; 95% CI, 1.23-
2.76), and 5-year mortality compared with 
white women (adjusted HR, 1.42; 95% CI, 1.26-
1.59). African Americans with stage III disease 
experienced the same increased mortality risk 
versus white women at 30-day (aRR, 1.86; 95% 
CI, 1.01-3.44) and 5-year mortality (adjusted 
HR, 1.35; 95% CI, 1.22-1.50).

“African American women are less likely 
than white women to receive evidence-based 
care for endometrial cancer,” said Wright. 
“Even if African American women receive 

evidence-based care, it may mitigate but does 
not completely eliminate the survival dispar-

ities that we saw based on race. We 
still need to work and look at other 
factors that may be responsible for the 
survival disparities that we see.”

In an interview with OncologyLive®, 
Wright, chief of the Division of 
Gynecologic Oncology and vice 
chair of Academic Affairs in the 
Department of Obstetrics and 
Gynecology at Columbia University 

Irving Medical Center, discussed the find-
ings of this trial and how practice can shift to 
decrease the gap between African American 
and white patients with endometrial cancer.

Q
Could you discuss the rationale and 
goals of this retrospective study?

It’s long been recognized that African 
American women with endometrial cancer 
are at an increased risk for adverse outcomes, 
particularly decreased survival compared 
with white women. We don’t completely under-
stand why there is this difference in survival, 
but there are a number of factors, including 
delays in diagnosis. African American women 
often have more aggressive types of tumors.

Additionally, there are often concerns that 
African American women with endome-
trial cancer don’t receive the same quality of 
care as white women with the disease. The 
goal of this study was to compare outcomes 
between African American and white women 
with endometrial cancer and to try to quan-
tify how much high-quality care has an 

impact on survival. Specifically, we wanted to 
determine if African American women receiv-
ing high-quality care would have the same 
outcomes as white women with the disease.

Q
What were the findings?
Overall, we found that compared with 

white women, African American women 
often did not receive the same level of care. 
We looked at 5 quality metrics that are fairly 
well-established standards of care for endo-
metrial cancer. In 4 of 5 of those measures, 
African American women were less likely to 
receive those standards than white women; 
African American women did not receive the 
same quality of care as white women.

Even when you looked at African American 
women who received high-quality care, they 
still had survival outcomes that were infe-
rior to white women. When we correct for poor 
quality of care, survival improves for [African 
American] women with endometrial cancer, 
but this subgroup still does not have the same 
survival outcomes as white women. Quality 
of care may explain a portion of the survival 
disparities between African American and 
white women with endometrial cancer, but 
not all of them.

Q
How could this information be used 
to adjust care for this population?

This highlights that African American women 
with endometrial cancer are clearly at risk 
for receiving substandard care. We need to 
have targeted programs to try to improve 
the quality of care for African American 

G Y N E C O L O G I C  C A N C E R

Jason D.  
Wright, MD

TABLE. Racial Disparities in Quality-of-Care Measures for Endometrial Cancer

Quality-of-care measure African American  
women (N = 35,035)

White women  
(N = 275,173)

Surgical treatment within 6 weeks  
of diagnosis 65.8% 75.6%

Use of minimally invasive surgery (stage I-IIIc) 58.5% 72.9%

Pelvic nodal assessment (high-risk tumors) 71.3% 74.2%

Systemic chemotherapy (stage III-IV) 72.7% 73.2%
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women as well as focus on and measure their 
quality of care.

Even if we improve the quality of care for 
African American women with endometrial 
cancer, we’re not going to be able to achieve 
the same results that we see for white women. 
We still have a lot of work that needs to be 
done to better understand why there’s this 
discrepancy in survival between [these 2 
patient subgroups]. What we have seen is 
not completely due to the quality of care that 
African American women are receiving.

Q
What are some steps that can be 
taken to increase the level of care  

for African American women with 
endometrial cancer?
We need to make providers ensure that 
African American women are receiving care 
from doctors and hospitals that can provide 
high-quality care for endometrial cancer. We 
also need to better track the outcomes in both 
African American and white women, therefore 
measuring the quality of care and reporting 
that back to providers and patients.

Further, we need to communicate with 
African American women to make them aware 

of this disparity and [convey the] importance 
of receiving high-quality care. We need to 
raise awareness among providers and patients.

Q
What are the next steps in  
addressing this research in the 

real-world setting?
There are a number of ongoing steps. Quality of 
care is probably 1 reason why African American 
women have decreased survival. There are also 
concerns about timely diagnosis. We know from 
prior work that African American women are 
often diagnosed [with endometrial cancer] later 
than white women. We’re currently doing some 
additional studies to [focus on] the importance 
of barriers to early diagnosis.

When African American women are diag-
nosed, they often have more aggressive 
tumors. There is a different biology [within 
this demographic]; there are certain high-risk 
endometrial cancers in African American 
women [that are not seen in white patients 
with endometrial cancer]. We’re trying to 
understand why that is and figure out strat-
egies where it can potentially mitigate 
the difference in biology between African 
American and white women.

Q
Why is it important to discuss racial 
disparities in cancer treatment?

For many cancers, there are disparities in 
access to care and outcomes. When you look 
at endometrial cancer, there is a particu-
larly large disparity in outcomes between 
black and white women. What is even more 
concerning is that this disparity in outcomes 
appears to be worsening. We’re seeing that 
this survival differential between African 
American and white women is growing, and 
we need to understand that so we can hope-
fully close that that survival gap.

Endometrial cancer is typically a cancer 
that’s highly curable with early detection and 
appropriate treatment. To see the survival 
disparities [between these 2 patient demo-
graphics] with a highly curable cancer is 
particularly problematic. We need to address 
that so we can have a higher percentage of 
women with this cancer who can be treated 
appropriately, and hopefully cured. n
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MORE ON 

PARP Inhibition Can Catalyze 
Financial Toxicity
Although insurance companies have increasingly cov-
ered PARP inhibitors for patients with ovarian cancer, 
copays can vary across plans and may become a 
source of financial toxicity for patients, particularly 
those who may face a copay ranging from $900 
to $1000 a month, said Floor J. Backes, MD, an 
associate professor in the Division of Gynecologic 
Oncology, The Ohio State University Comprehensive 
Cancer Center–James. Clinicians need to consider 
the added benefit of PARP therapy if a patient will 
face financial toxicity, Backes concluded.

 V iew V ideo: oncl ive.com/l ink/7820

Questions Remain in Ovarian Cancer
Despite the strides that have been made in ovarian 
cancer, certain clinical questions remain, chief of 
which is how to identify patients who will benefit 
most from each therapeutic approach, explained 
David O’Malley, MD, a professor in the Depart-
ment of Obstetrics and Gynecology, at The Ohio 
State University College of Medicine, and director 
of the Division of Gynecologic Oncology at The Ohio 
State University Comprehensive Cancer Center–The 
James. Strategies for patients with homologous 
recombination deficiency and negative biomarker 
results require further definition, O’Malley added.

 V iew V ideo: oncl ive.com/l ink/7819

Surgical Strategy in Newly 
Diagnosed Disease
Upfront laparotomy is commonly performed in wom-
en with newly diagnosed ovarian cancer in an effort 
to safely remove as much of the cancer as possible, 
said Alexander B. Olawaiye, MD, director of the 
Gynecologic Oncology Research Program and an as-
sistant professor of gynecologic oncology, University 
of Pittsburgh and Magee-Womens Hospital, Univer-
sity of Pittsburgh Medical Center Hillman Cancer 
Center. The goal of laparotomy is to leave patients 
with no gross residual disease or optimal candidates 
for cytoreductive surgery, Olawaiye said.

 V iew V ideo: oncl ive.com/l ink/7818
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Value-Based Oncology Models Loop In Patients 
and Referring Physicians 
by DEBORAH ABRAMS KAPLAN

WHEN PATIENTS AT MINNESOTA 
ONCOLOGY experience certain adverse 
effects from cancer treatment, such as new 
or worsening pain, they don’t have to leave 
a phone message for their doctor. A trained 
receptionist puts them through immediately 
to an advanced-practice practitioner (APP). 

Yes, the practice had to hire more staff—at 
least 8 nurses or APPs for their 12 offices—to 
handle phone calls and same-day appoint-
ments. But now patients are less likely to go 
straight to the emergency department (ED) or 
call another health care provider, who might 
send them to the ED or urgent care.

Given the national push for value-based 
care (VBC), oncology practices such as 
Minnesota Oncology are modifying their 
treatment models to better coordinate care 
not only with patients but also with referring 
physicians. The redesigned models give 
patients more holistic care and simplify the 
process for referring practices, where doctors 
receive copies of patients’ detailed care plans 
during treatment and survivorship. These 
plans guide patients and referring physicians 
in understanding what symptoms might be 
related to cancer care and should prompt a 
referral back to the oncologist.

Payers have also adopted VBC models, 
providing more hands-on assistance 
to patients and medical practices. This 
approach also can affect referring practices 
by decreasing hospital and ED usage and 
coordinating care to guide the patient 
throughout the process. 

Cigna, for example, began VBC programs 
in 2008, introducing Cigna Collaborative 
Care in 2014. This accountable care arrange-
ment provides practices incentives for health 
outcomes and patient 
experiences and also 
lowers costs, said Bhuvana 
Sagar, MD, an oncolo-
gist and Cigna’s national 
medical executive. The 
company added oncology 
practices to this model in 
2015 and now works with 
8 large oncology groups, including Memorial 
Sloan Kettering Cancer Center in New York, 
New York, which joined in 2019.1

COORDINATING CARE 
In its oncology model, Cigna enrolls and 
helps manage care after patients start on 
cancer therapy, Sagar said. After being 

alerted by a participating practice that a 
patient has started treatment, Cigna provides 
the oncology practice with daily census 
reports indicating when a patient is hospi-
talized, because some patients may not alert 
their doctor or may go to facilities where 
their oncologists do not have privileges. 
The practice can contact the patient, help 
coordinate care, and assist with discharge 
planning. Cigna’s case managers also reach 
out to patients to help coordinate or provide 
services throughout their care.

When onboarding a new oncology practice, 
Cigna helps hammer out an action plan, iden-
tifying areas of focus, such as how to keep 
patients out of the hospital. The process is 
customized because each practice operates 
differently, but the plan is based on how to 
improve quality and decrease costs, includ-
ing hospital spend. The oncology practice 
provides a single point of contact, usually a 
nurse or APP, to coordinate care with Cigna. 
The company has a case manager, an oncology 
care coordinator, and a nonclinical person for 
benefits assistance. Cigna can also provide or 
refer patients for benefits that not all oncology 
practices offer, such as behavioral health coun-
seling and referral to community resources. 

Bhuvana  
Sagar, MD
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Minnesota Oncology has several value-
based payer agreements, including with 
Humana and Blue Cross and Blue Shield of 

Minnesota (BCBS). “We 
have a number of patients 
under value-based care 
models,” said Rhonda 
Henschel, MBA, direc-
tor of VBC commercial 
programs at McKesson 
and The US Oncology 
Network and interim qual-

ity director for Minnesota Oncology, which is 
a member of the network. 

One helpful aspect is the “stoplight 
report,” which provides patient informa-
tion and includes a checklist and status of 
interventions. That might include one-on-
one chemotherapy education appointments, 
oncology-specific nutrition therapy, and 
financial counseling, as well as a written 
treatment plan with prognosis, expected 
treatment response, medications, and alter-
native treatments. The plan also addresses 
proactively integrating palliative care 

services for symptom management and 
psychosocial support.

KEEPING PATIENTS OUT OF  
THE HOSPITAL
Managing symptoms and 
avoiding costly and unnec-
essary hospital care is a 
VBC goal. To that end, the 
written treatment plan 
lists not only expected 
symptoms during cancer 
treatment but also unlikely 
ones—important informa-
tion for both patients and referring physicians, 
said Paul J. Thurmes, MD, an oncologist and 
medical director of Minnesota Oncology. 

“There’s a perception in the community 
that if you’re getting treatment in oncology, 
it’s chemotherapy and, therefore, nausea 
and vomiting are expected,” he said. “A lot of 
treatments would not cause that.” The writ-
ten plan alerts physicians that an unexpected 
symptom might stem from another issue. 
Although most patients call their oncolo-
gist first during treatment, some may consult 
a primary care physician about a symptom 
needing attention. 

Minnesota Oncology uses software called 
Navigating Care, which is helpful during 
both active treatment and years later. When 
patients share information on their symp-
toms via the software, the office can reach 
out to address potential problems earlier, 
Henschel said. 

The practice also reserves time for unex-
pected appointments, such as to see a patient 
who reports pain and believes their cancer 
returned, Thurmes said. “We have a clinic 
set up with dedicated spots to see an APP 
or a physician, and we can get them in 
quickly,” he said. 

The goal should be to check on patients 
before their symptoms get severe enough 
to send them to the ED. Bringing patients 
to the practice for assessment, hydration, 
or antiemetics or to ensure they have their 
medication or understand how to take it can 
prevent hospitalization, Sagar said. 

MOVING INTO SURVIVORSHIP
When patients at Minnesota Oncology tran-
sition to survivorship, they meet with 
staff to discuss what to expect, including 

surveillance visits, testing, healthy behav-
iors, and worrisome symptoms to monitor. 
The practice also gives patients and their 
primary care physicians a survivor plan for 
what to expect going forward. 

“We find that when people finish treat-
ment, they have anxiety about what to do 
next,” Thurmes said. They are accustomed 
to seeing their oncologist weekly for several 
months, and in this new phase, the visits 
drop dramatically. The plan gives them and 
their primary care physician a tool to move 
ahead and provides a connection to maintain 
that safety net. 

The plan notes signs and symptoms of 
recurrence, so if the patient sees a doctor 
for pain, the doctor can check if it may be 
related to a recurrence or adverse effect 
before providing treatment. “We try to make 
it as easy as possible to focus on things that 
should trigger them to refer the patient back 
to oncology,” Henschel said.

CALCULATING THE COSTS OF VBC
“We’re thinking about quality and affordabil-
ity, but the patient is thinking about whether 
they can go back to work and whether they 
have money for food, co-pays, and childcare,” 
Sagar said. Assessing patients holistically, 
including behavioral health conditions, can 
significantly affect the total cost of care, 
she said, and influence whether patients are 
adhering to treatment or will end up in the 
ED. Evaluating and understanding these 
challenges and referring patients to appro-
priate resources can help decrease inpatient 
care, Sagar said.

VBC models do have increased infrastruc-
ture costs. Cigna provides an up-front care 
coordination fee to the oncology practice, and 
the practices also make investments. “They 
have to add additional staffing, and they can’t 
do this program just for 1 payer,” Sagar said. 
Increased staffing and coordination are key 
to seeing and assessing patients instead of 
routing them to the ED. 

With other financial incentives in place, 
Cigna tracks quality metrics. The care coor-
dination fee is paid regardless of other 
incentives to help with coordination costs. 
But payers such as Cigna want to know if the 
practice is providing care that is better than 
its baseline and the national benchmark. 
“If yes, we reward them with 50% of the 

KEY STEPS FOR IMPLEMENTING 
VALUE-BASED CARE

Community oncology practices need a multipronged approach 
to navigate the transition to value-based care, according 
to Cardinal Health, a health care services and products 
company. Three strategies, above, are described in Com-
munity Oncology Trends: Four Insights Into the Transition to 
Value-Based Care, a report Cardinal Health published in 2019. 
bit.ly/34qocCz

FORM STRATEGIC PARTNERSHIPS

• Keep current on changing reimburse-
ment policies, therapeutic advances

• Stay on top of new strategies for 
lowering costs and improving quality 
of care

USE LEADING-EDGE TOOLS

• Use analytics to track claims/reim-
bursement and drug spend/rebates

• Use artificial intelligence to identify 
at-risk patients

DEVELOP A ROAD MAP

• Assess current revenue streams
• Streamline operations to  

reduce costs
• Use technology to deliver more  

coordinated care

Rhonda  
Henschel, MBA

Paul J.  
Thurmes, MD
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savings they drive,” Sagar said. “They have 
to meet certain quality toll gates before they 
get to incentive payments; it’s not just about 
decreasing utilization.” 

ANALYZING THE RESULTS
Since Cigna started working with oncology 
practices in 2015, the company has seen an 
overall decrease in ED visits and length of 
stays, Sagar said. Practices have been asked 
to offer extended hours, making sure patients 
can reach a clinician and know whom to call.

But metrics are challenging, according 
to Henschel. Time must elapse to measure 
savings, and patients must first complete 
the cycle of diagnosis and chemotherapy or 
other treatment. Metrics are often measured 
in 6-month intervals, and claims take about 
90 days for processing of all health care 
services. Then there’s a time lag for analytics. 
Minnesota Oncology has not yet reached the 
end of its first reporting period for Humana 
and signed a 5-year collaborative agree-
ment with BCBS that became effective in 
September 2019.2

However, the practice receives high marks 
on survivorship satisfaction surveys that 
ask whether patients would refer a friend 
for similar services. “Patients appreciate 
the written documents for the road map and 
reassurance at the beginning and end of 
treatment,” Henschel said. It helps ease anxi-
ety of the unknown.

IMPLEMENTING BEST PRACTICES  
WHEN NOT IN VBC MODEL
Basic workflows can apply across the patient 
population regardless of specific payer VBC 
involvement, but these models have tools and 
mechanisms that focus on covered patients, 
including tracking and stoplight reports, 
Henschel said. 

One of Minnesota Oncology’s biggest 
changes, a workflow used for all patients, 
transfers patients calling with new or wors-
ening pain to APPs. “We knew that in a lot 
of cases, if someone is having new or wors-
ening pain and we take a message, they may 
opt to go to the ED,” Henschel said. The prac-
tice changed its infrastructure to implement 

the plan, hiring 8 triage nurses to serve these 
patients. A telephone operator follows an algo-
rithm to direct the patient’s call. 

The practice also has standing orders so 
members of the care plan team can refer 
patients for services, including palliative 
care and a consultation with a dietitian, 
even if they’re not part of a VBC, Thurmes 
said. “We do this because it’s right for the 
patient,” he said. 

The physicians make themselves readily 
available to referring providers via office or 
cell phone. Timely assistance benefits not 
only patients but also makes treatment easier 
for a referring physician and may help the 
patient avoid more expensive care. n
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Identify what drives 
disease to help confirm
your treatment course.

Targeted therapies for biomarkers like EGFR 
and ALK are available.3,4 Other biomarkers, 
like RET, represent a growing list that we’re 
learning more about in non–small cell lung 
cancer (NSCLC).5 Molecular profiling, including 
next-generation sequencing (NGS), can reveal 
which biomarkers could be driving disease.5

Treating based on targeting specific biomarkers 
may lead to improved patient outcomes for 
your NSCLC patients.2,6

Learn more about RET+ NSCLC
at hopeinRET.com
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CD19 CAR T-Cell Therapy Shows  
Efficacy in Real-World Setting
by AMIT K. VERMA, MD

AXICABTAGENE CILOLEUCEL (AXI-CEL, YESCARTA) is a  
CD19-directed chimeric antigen receptor (CAR) T-cell ther-
apy approved for the treatment of relapsed/refractory 
diffuse large B-cell lymphoma (DLBCL). This cellular ther-
apy has been remarkably effective in DLBCL clinical  
trials, resulting in high rates of remissions in relapsed 
and refractory cases.1,2 The majority of the clinical data for 
axi-cel, however, have been from people treated in clinical 
trial settings under tightly regulated follow-up and moni-
toring. It also excluded people who suffer from neurological 
symptoms or an elevated white blood cell count in the cere-
brospinal fluid, as well as other comorbidities. We wanted 
to evaluate the safety and efficacy of axi-cel in an inner-
city tertiary care hospital in the Bronx to see if axi-cel is a 
viable treatment option for our population.

Our experience, published in the Journal of Hematology 
Oncology, with the first 10 patients treated with axi-cel demon-
strated the efficacy of this cellular therapy in patients with 
DLBCL following the FDA approval in a “real-world setting.” 3 
Our treatment group included high-risk patients with 8 indi-
viduals (80%) having received at least 3 lines of therapy.  

Six individuals underwent prior radiation and 7 had recurrent 
disease after prior autologous hematopoietic stem cell trans-
plant. The cohort included 1 person with HIV, 2 with hepatitis 
B, and 2 people with central nervous system (CNS) lymphoma. 
Treatment with axi-cel led to significant responses and 8 of 
10 patients achieved a complete remission at 3 months. This 
included individuals with prior CNS involvement (FIGURES 
1 AND 2). Treatment was generally well-tolerated with 20% 
of patients experiencing grade 2 or higher cytokine release 
syndrome (CRS). One person each with HIV and hepatitis B 
responded without significant toxicities.3

Although data from 2 commercially available cellular 
products, axi-cel and tisagenlecleucel (Kymriah), have 
shown complete response in 54% of 111 and 40% of  
93 people, respectively,1,2,4,5 most of the published data are 
from clinical trial participants, usually from homogenous 
populations, so barriers such as concomitant viral infec-
tions and neurological disease are not taken into account. 
Our report showed that axi-cel can be used successfully in 
ethnically diverse patients at an inner-city hospital with 
cancer specialists treating people with high-risk disease.3 
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Oncology, at Montefiore 
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Care and professor 
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Case series plot for 10 patients who received CAR T-cell therapy (axi-cel)

Follow-up in months since infusion of CAR T cells

FIGURE 1.  Response to Treatment Af ter  Axicabtagene Ci loleucel

Swimmer plot showing response to treatment after axi-cel infusion in patients with diffuse large B-cell lymphoma receiving CD19-directed chimeric antigen receptor (CAR) T-cell therapy. 
Eight of 10 patients achieved a complete response (CR) including the 2 patients with prior central nervous system involvement, HIV patient, and 1 patient with hepatitis B virus.
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The most concerning adverse events associ-
ated with CAR T-cell therapy include CRS, an 
inflammatory response, which can manifest 
as a fever, nausea, rapid heartbeat, trouble 
breathing, and immune effector cell–associ-
ated neurotoxicity syndrome (ICANS).1,6,7 In 
this article, our patients experienced 
fever following treatment with CAR 
T-cell therapy, which we expected.3 

All treated patients developed an 
abnormally low absolute neutrophil 
count less than 500 cells/µL with 
a duration of about 6 days and the 
lowest level of white blood cell count 
occurring 6 days following infusion. 
Neutropenic fever occurred in 8 of 
10 patients. Lymphocyte depletion was 
achieved in all patients before treatment 
with CAR T-cell therapy. The reduction in 
lymphocytes lasted 2 weeks, with recovery 
seen at day 12. The average length of hospi-
tal stay was 23 days. CRS and ICANS were 
evaluated and graded per American Society 
for Transplantation and Cellular Therapy 
guidelines.8 CRS was observed in 6 patients 
(grade ≥2 CRS in 2). ICANS was observed 
in 5 patients (grade ≥3 ICANS in 3). Three 
patients received tocilizumab (Actemra). Two 
patients developed Clostridium difficile colitis, 
1 of whom needed a medical intensive care 
unit stay for hypotension, with requiring  
1 vasopressor to increase their blood 

pressure for less than 48 hours (grade 3 CRS) 
and eventually had a full recovery.3

This report also shows that CD19-directed 
CAR T-cell therapy can be successfully 
used in patients positive for HIV and hepa-
titis B. According to Ira Braunschweig, MD, 

“Successful achievement of complete 
responses of refractory lymphoma 
patients with axi-cel, especially in 
settings like Montefiore where we 
have people with various comor-
bidities, demonstrates that we can 
broaden the use of this therapy to 
new populations. It is encouraging 
to see this treatment be effective for 
our patients, who have either CNS 

involvement, HIV and active hepatis B, as these 
individuals were excluded from clinical trials. 
We are proud of our transplant physicians, 
nurses, physician assistants, and house staff 
who have built an outstanding cell therapy 
program at Montefiore.” Braunschweig is direc-
tor of the Stem Cell Transplant Program and 
the clinical program director of Hematologic 
Malignancies at Montefiore Einstein Center 
for Cancer Care and associate professor 
of Medicine (Oncology) at Albert Einstein 
College of Medicine.

These results not only add to the mount-
ing evidence of the safety and efficacy of 
CD19– directed CAR T-cell therapy in patients 
with aggressive DLBCL who have severe 

comorbidities such as CNS involvement. The 
findings also demonstrate that just because 
someone suffers from HIV or active hepa-
titis B, that does not mean they need to be 
excluded from receiving cutting-edge cellular 
therapies to treat relapsed lymphoma.9-11 n
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Pre–CAR T-cell therapy (above) and post–CAR T-cell therapy (below) images show improvement in left cervical and left paraaortic lymphadenopathy 
in patient 10, and improvement in left cervical lymphadenopathy in patient 7.

FIGURE 2.  PET-CT Images of  Pat ients Treated With Axicabtagene Ci lo leucel
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THE AMERICAN SOCIETY of Clinical 
Oncology (ASCO) and College of American 
Pathologists (CAP) have further refined 
their recommendations for estrogen recep-
tor (ER) and progesterone receptor (PgR) 
testing protocols in patients with breast 
cancer. The latest update offers guidance 
for interpreting a new reporting category— 
ER-low–positive cancers, which are defined 
as breast cancer samples with 1% to 10% 
of tumor nuclei staining positive for 
ER (TABLE 1).1 

How to clinically approach patients with 
this disease state was 1 of the questions 
most commonly posed during an open 
comment period, according to the guideline. 
Investigators reviewed clinical questions 
covering areas of diagnostic accuracy as 
well as methods used to identify patients 
for endocrine therapy in the first update to 
the guideline since its initial publi-
cation in 2010.1 

“The ASCO/CAP guideline has 
done a terrific job over the past 
decade of improving the biggest 
problems that we were previ-
ously facing with the quality and 
reliability of [hormone receptor] 
testing in breast cancer around 
the world,” coauthor W. Fraser 
Symmans, MD, said in an interview with 
OncologyLive®. “By focusing on the way 

tissues are processed and the way staining 
is [performed] and results are interpreted, 
they’ve standardized this practice nation-
ally and globally,” added Symmans, professor 
and director of research operations in the 
Department of Pathology, Division 
of Pathology/Lab Medicine at The 
University of Texas MD Anderson 
Cancer Center in Houston. 

The widespread uncertainty 
about the best practices for 
addressing breast cancer with 
low ER expression, coupled with 
the limited data available on the 
advantage of endocrine therapy in 
this patient population, prompted ASCO 
and CAP to propose care protocols for this 
subset of patients. 

In the guideline update, authors continue 
to uphold immunohistochemistry (IHC) as the 

sole standard for identifying patients 
likely to benefit from endocrine ther-
apy. Whereas breast cancer tissue 
samples considered ER-positive  
(1% to 100% of tumor nuclei are posi-
tive for ER) are associated with 
benefit from the use of endocrine 
therapy, the authors acknowledge 
that the suitability of the treat-
ment is much more nebulous for low 

ER-positive cases, which represent about 2% 
to 3% of ER-positive cases.1 

The “controversy” associated with 
the application of endocrine therapy in 
the instance of a low ER-positive test 
result is largely due to the lack of data 
definitively confirming treatment bene-

fit, according to lead author, 
Kimberly Allison, MD.2 

Part of the ambiguity is due to 
conflicting data. Although some 
data currently suggest possible 
benefit, others suggest that inva-
sive low ER-positive disease is 
not only heterogeneous in behav-
ior and biology but also has gene 
expression profiles more simi-

lar to ER-negative cancers (<1% or 0% of 
immunoreactive tumor cell nuclei) than 
positive cancers.1 

However, ASCO and CAP maintain that 
patients with low ER-positive readouts 
should nevertheless be considered for endo-
crine therapy.  “The data that we looked at 
helped affirm that this group probably does 
benefit from endocrine therapy and prob-
ably should be considered positive,” said 
Allison, director of Breast Pathology at the 
Stanford University Medical Center in Palo 
Alto, California.2 

The guideline recommends that clini-
cians discuss the pros and cons of the 
therapeutic approach with patients, as well 
as the limited data to conclusively support 

W. Fraser 
Symmans, MD

Kimberly 
Allison, MD

Breast Cancer Guidelines 
Carve Out Category for 
Low ER Expression
by RACHEL NAROZNIAK, MA
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its use in this population. Treatment 
decisions should then be made on a 
case-by-case basis. 

In addition to defining the ranges of 
expression for classification regarding low 
ER-positive, ER-positive, and ER-negative 
samples, the guideline also addresses 
samples that are deemed uninterpretable 
for ER or PgR. A sample qualifies as unin-
terpretable if the pathologist determines it 
to be inadequate, if external and internal 
controls—if present—do not stain appropri-
ately, or if preanalytical variables interfere 
with the accuracy of the IHC assay.1 

Of note, the same overall interpretation 
principles apply for PgR testing. For exam-
ple, samples with 1% to 100% of tumor 
nuclei are considered positive for PgR 
and samples, with less than 1% or 0% are 
negative for PgR. The reporting practices 
described in the update “are only recom-
mended for ER testing,” the authors write.1 

QUALITY ASSURANCE 
The ASCO/CAP update to the 
ER and PgR testing guideline 
centers on 4 key questions 
(TABLE 2), the first of which 

is, “What is the optimum quality assurance, 
testing conditions, tissue handling, scor-
ing system, and reporting for determining 
potential benefit from endocrine therapy?”1 

Of note, there was no change to the 
ASCO/ CAP recommendations to ensure 
that optimal testing conditions are in place 
prior to evaluation by IHC. The expert panel 
maintains that large, core biopsies of the 
tumor that represent its grade and type 
are preferred. If possible, multiple tissue 
samples should be submitted and should 
reflect normal and malignant cells, accord-
ing to Symmans. 

“It is best practice to have some of the 
normal breast structures represented in 
the slide that is selected for IHC stain-
ing because it’s a perfect internal positive 
control for both ER and PgR,” Symmans 
said. “Normal tissue should stain in a very 
characteristic way, indicating that every-
thing went well with the test. If it doesn’t, 
it’s a clear sign that there is either a prean-
alytical or analytical problem.” 

Although staining noncancerous tissue 
does not yield answers about the ER or PgR 

status of the sample, it validates the accu-
racy of the IHC assay. However, it is not 
always possible to confirm the veracity 
of the stain this way, Symmans said. For 
example, normal breast tissue will likely 
not be available in the case of metastatic 
disease that has recurred. 

The status of internal controls should be 
reported for cases with 0% to 10% stain-
ing, the authors state. If a case for which 
there are no internal controls present 
returns this result and has positive exter-
nal controls, another specimen that does 
contain internal controls may be necessary 
to confirm ER status.

The guideline notes that directives 
for the best internal validation proce-
dures for IHC assays have been deferred 
to CAP’s forthcoming guideline update of 
the Principles of Analytic Validation of 
IHC Assays. At present, the panel advises 
clinicians to perform an initial test valida-
tion before reporting clinical samples and 
that “previously recommended principles 
[continue to] apply.”1

 Optimal internal quality assurance 
entails ongoing quality control and equip-
ment maintenance. The guideline states 
that both initial and ongoing training 
and competency evaluations of laboratory 
personnel need also to continue without 
interruption. Standard operating protocols 
should be upheld and assays reassessed 
on a semiannual basis at a minimum. 
Revalidation is necessary at any time that 
there is a “significant change” to the test 
system, the panelists stated.1

 Panelists also strongly supported that 
laboratories conducting ER and PgR testing 
should participate in external proficiency 
testing or alternative performance assess-
ment as required by their accrediting 
organization. There was moderate support 

for biannual onsite inspection and annual 
self-inspection. 

Compliance with the quality assur-
ance protocols delineated in the ASCO/
CAP guideline has, over time, improved ER 
and PgR testing. Hormone receptor test-
ing, in particular ER testing, was 1 of the 
first predictive markers in pathology in 
2010, Allison said.2

 “It was really important to get standards 
set. There was a lot of variability at that 
time in what labs were using as a positive 
result for ER testing. There was essentially 
no proficiency testing for labs, no way to 
know if your lab was giving similar results 
as other labs. Since then, there’s been 
dramatic improvements in monitoring the 
performance and reducing interlab variabil-
ity in ER testing,” she added.2 

TISSUE HANDLING 
Regarding other measures that 
can be taken to optimize the 
testing process, the ASCO/ CAP 
panel strongly recommends 

that the time from tissue acquisition to fixa-
tion should be as short as possible. Samples 
should be sliced at 5-mm intervals after the 
margins have been designated. Then, the 
tissue should be fixed in a sufficient volume 
of neutral buffered formalin (NBF) to promote 
tissue penetration. Typically, samples 
procured for ER and PgR testing are fixed in 
10% NBF for 6 to 72 hours. 

A tumor sample that originates from a 
remote location should be bisected, fixed in 
NBF, and sent to the evaluating laboratory. 
The clinician would need to note the cold 
ischemia time, fixative type, and the time of 
the sample’s placement in NBF. Of note, the 
panel recommends against use of unstained 
slides that were cut more than 6 weeks 
before the tissue analysis.1 

TABLE  1 .  D E F I N I T I O N S  O F  E R  A N D  P g R  S A M P L E  S TAT U S 1 

Classification IHC result

Positive for ER or PgR 1% to 100% of tumor nuclei are positive for ER or PgR

Low ER-positivea 1% to 10% of tumor cell nuclei are immunoreactive

Negative for ER or PgR <1% or 0% of tumor cell nuclei are immunoreactive

Uninterpretable for ER or PgR Sample is inadequate, external and internal controls do not stain appropriately, or 
preanalytic variables interfere with the IHC assay’s accuracy

ER indicates estrogen receptor; IHC, immunohistochemistry, PgR, progesterone receptor.

aOnly applies to reporting of ER, not PgR.
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REPORTING IHC RESULTS 
The second clinical question 
that the ASCO/ CAP guideline 
update answers is, “What addi-
tional strategies can promote 

optimal performance, interpretation, and 
reporting of IHC assays, particularly in cases 
with low to negative ER expression?”1 

Outlining these tactics was a critical 
focus of the panel, according to Allison. 
“The vast majority of cancers test strong 
for ER-positive [disease], so most of our 
concern [applied to] testing for negative or 
low-level expression. We wanted to ensure 
that labs are producing a valid result in the 
setting of low ER-positive and ER-negative 
cancers,” Allison said.2 

For this reason, when interpreting any 
ER result, laboratory personnel should 
include evaluation of the concordance 
with the histologic findings of each case. 
Clinicians who observe “highly unusual/
discordant” should consult a pathologist 
to “attempt to resolve or explain atypical 
reported findings.”1 

Additionally, laboratories should estab-
lish and follow a standard operating 
procedure outlining the steps that the labo-
ratory takes to confirm or adjudicate ER 
readouts for samples with a stain inten-
sity of at least 10% of cells. These measures 
can help a laboratory ensure that the IHC 
result is both accurate and reproducible, 
Allison said.2 

DUCTAL CARCINOMA  
IN SITU TESTING  

 The ASCO/CAP panel issues 
a moderately strong rec-

ommendation for ER testing for newly 
diagnosed, noninvasive cases of ductal 

carcinoma in situ to assess the potential 
benefit of adjuvant endocrine therapy that 
may reduce the risk of subsequent breast 
cancer. PgR testing is considered optional 
for this patient population because there 
are currently no data that support the  
prognostic or predictive value of PgR test-
ing in ductal carcinoma in situ independent 
of ER.1

Each year, more than 1 million women 
globally are diagnosed with primary breast 
cancer and undergo ER and PgR test-
ing. Accurate assessment of ER and PgR 
status, which can guide treatment decisions 
for women with breast cancer, is critical, 
particularly as the incidence of ER-positive 
breast cancer rises. Analyses of contempo-
rary patient populations have shown that 
ER-positive disease accounts for 79% to 84% 
of breast cancers, with higher ER-positive 
rates observed among postmenopausal 
subpopulations. The large proportion of 
breast malignancies that test positive for 
ER render uniform, sustained instruction 
imperative to ensure validity and proper use 
of IHC assays in this patient population.1 

“With ER testing nationally and globally, 
we find ourselves in a much better place 
than we were, and we will adapt to the 
continuous evolution of improved methods,” 
Symmans said. n
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TABLE 2. KEY QUESTIONS

What is the optimum quality assurance, testing conditions, tissue handling, scoring system, and reporting for 
determining potential benefit from endocrine therapy?

What additional strategies can promote optimal performance, interpretation, and reporting of IHC assays, 
particularly in cases with low ER expression?

Are other ER expression assays acceptable for identifying patients likely to benefit from endocrine therapy?

Should DCIS be routinely tested for hormone receptors?

DCIS indicates ductal carcinoma in situ; ER, estrogen receptor; IHC, immunohistochemistry.
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IN AN ERA OF VALUE-BASED CARE,  
the ability to triage the needs of patients with 
cancer who are most likely to experience 
significant difficulties is becoming 
a priority for  community oncology 
practices and hospital systems.

Jvion, a developer of analytics 
software, and Cardinal Health 
Specialty Solutions, a health care 
services and products company, 
have teamed up to create an artificial 
intelligence (AI) decision support 
tool that helps oncology specialists identify 
high-risk patients and manage their care.

The Jvion approach has broad application 
across specialties, including utility for health 
care providers treating patients affected by the 
coronavirus disease 2019 (COVID-19). Through 
an analysis of claims and other available data 
of nearly 4 million patients, the company 
created a COVID-19 Patient Vulnerability 
List that identified approximately 200,000 
at risk for the most severe outcomes caused 
by the pandemic.1

In oncology, the Jvion Machine demon-
strated its ability to generate actionable 
insights on high-risk patients during an initial 
pilot at 3 practices in the United States: The 
Center for Cancer and Blood Disorders in Fort 
Worth, Texas; Northwest Medical Specialties 
(NWMS) in Tacoma, Washington; and 
Tennessee Oncology in Nashville, Tennessee. 

“Through the pilot process, we found that 
the Jvion Machine was identifying the high-
risk patients who would require major case 

management or focus,” said Barry Russo, chief 
executive officer of The Center for Cancer and 
Blood Disorders. “Now, my case management staff 

works from the Jvion-generated list of 
patients. That’s who they’re reaching 
out to, to try to manage and improve the 
coordination of care while reducing the 
costs that these patients are incurring.” 

The risk stratification data that 
the Jvion Machine provides enables 
Russo’s clinic to select the at-risk 
subset of its patient population and 

preemptively address avoidable events, such 
as unnecessary hospital admissions. 
The oncology clinic typically facili-
tates care for 1200 to 1500 patients, 
a number that is far too large to call 
patients individually to assess poten-
tial risk, Russo said. “It’s helped us 
home down to less than 200 patients 
who our case management team can 
hyper focus on,” Russo said. 

The Jvion Machine uses clinical and 
nonclinical factors, such as patient socioeco-
nomic status and environment, to analyze a 
patient’s risk for 7 vectors: 30-day mortality 
risk, 30-day readmission risk, 6-month dete-
rioration risk, avoidable admission, patient 
experience and pain management, depres-
sion risk, and no-show risk (FIGURE).2 When 
the Jvion Machine identifies a patient on 
a trajectory toward a target event such as 
hospitalization, the decision support tool 
recommends individualized interventions that 
can improve patient outcomes.3 

This feature has contributed to the “great 
success” the NWMS has realized in the past 2 
years that the Jvion Machine has been in use 
across the 6-site oncology practice, according to 
Amy Ellis, director of Quality and Value Based 
Care at Northwest Medical Specialties, PLLC. 

“When we started using the Jvion Machine, 
we saw a significant uptick in our hospice 
referrals and hospice utilization,” Ellis said. 
“I think this [tool] is changing our providers’ 
mindsets and prompting them to more quickly 
refer their patients to hospice.” 

Data from NWMS, which attends to more 
than 1700 oncology cases each 
year, showed an 81% increase in the 
number of patients referred to palli-
ative and hospice care following the 
implementation of the Jvion Machine. 
This was accompanied by an 80% rise 
in case management evaluations and 
broader screening (68%) of patients 
for depression.3 

Timely hospice referrals have historically 
been challenging for NWMS. “Practices across 
the country struggle with the end-of-life 
[care] and referring patients to hospice in a 
timely manner, and so has our practice. We’ve 
really struggled with getting those hospice 
referrals. We’ve done a lot of work to stream-
line our relationships with the hospitals and 
providers in the area and to better our work-
flows to make the process more efficient so 
that once we know which patients needed to 
be referred, we can get them [referred] in a 
timely manner,” Ellis said. 

Barry Russo

AI System Helps 
Guide Care for 
High-Risk Patients
by RACHEL NAROZNIAK, MA

Amy Ellis
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Research has indicated that many oncology 
practices depend on referrals to get their 
patients access to end-of-life services, such 
as palliative care, increasing the importance 
of prompt referrals. The Jvion Machine’s abil-
ity to help NWMS providers answer questions 
such as, “Should we proceed with treatment, 
should we go to hospice, what might be the 
best thing to do with this patient?” has been 
critical to NWMS’ delivery of the comprehen-
sive care solutions that patients need when 
they need them, such as hospice, Ellis added. 

The Jvion Machine’s 30-day mortality vector, 
which analyzes more than 4500 clinical, social, 
and behavioral components, can identify the 
patients who would benefit most from early 
hospice or palliative care in their final stages of 
terminal illness. By recommending a person-
alized end-of-life care plan that is based on the 
individual’s therapeutic needs and preferences, 
this vector may simplify the patient selection 
process for hospice, as well as palliative care.2

As with NWMS, the heightened awareness of 
the high-risk patients that The Center for Cancer 
and Blood Disorders has achieved through use 
of the Jvion Machine has helped the practice 
reduce inpatient hospital utilization rates and 
increase referrals for palliative care and hospice. 
“Referrals have gone up significantly because 
we’re recognizing the patients who would poten-
tially benefit from palliative care, either for pain 
purposes or because they are on the 30-day 
mortality or morbidity listing,” said Russo, who 
added that the care improvements “have really 
helped the practice from a cost standpoint.” 

A natural complement to the tool’s 30-day 
mortality vector doubles as another avenue for 
cost savings: the 30-day readmission vector, 
which enables the AI system to select the 
patients who are at risk for multiple ensuing 
readmissions within the next 30 days. Current 
data show that as many as 27% of patients with 
cancer are readmitted to the hospital follow-
ing their initial discharge from the facility. 
Many of the adverse events associated with 
cancer treatment, including the acute onset of 
symptoms, can be managed in the ambulatory 
setting and do not necessitate readmission.2 

The technology isolates the patient-specific 
clinical and socioeconomic risk factors that 
contribute to the individual’s risk for this 
vector, offering clinicians insight on why the 
patient is likely to face readmission. Using the 
AI data, care providers can intervene in the 

ambulatory setting when possible to reduce 
unnecessary readmissions.2

Moving forward, The Center for Cancer and 
Blood Disorders will continue to adjust its work-
flow as necessary to optimize its application of 
the Jvion Machine. Notably, the practice will 
soon introduce a falls vector to identify patients 
experiencing weakness, who are likely to fall 
and sustain injury from the accident, thereby 
necessitating expensive care solutions, such as 
rehab and hospitalization. Russo said Jvion and 
the practice are working together to implement 
this additional risk vector and hope to begin 
screening for it in the next few months.

DEVISING A WORKFLOW
The care improvements that NWMS has made 
through use of the Jvion Machine can be cred-
ited not only to the actionable patient data 
that the technology affords clinicians but also 
NWMS’ strategic integration of the tool into 
the workflow of practice personnel. For exam-
ple, NWMS’ patient navigator ensures that the 
practice’s oncology providers are aware of the 

patients at risk for 30-day mortality by send-
ing a weekly email with a comprehensive list of 
those deemed high risk for this vector. 

After evaluating the risk information 
procured by the Jvion Machine, NWMS 
expanded its workflow to include an in-house 
urgent care clinic that operates Monday 
through Friday. “Once we realized how many 
patients we have at risk for the different 
vectors, we wanted to make sure those patients 
had access to same-day visits and check-ins 
with our triage nurse,” Ellis said. NWMS hired 
nurse practitioners and 1 full-time acute care 
provider for the clinic to best accommodate 
patients’ same day appointment needs.

Identifying patients at risk for any number 
of the 7 vectors that the Jvion Machine encom-
passes, let alone establishing processes and 
resources to circumvent target events, would 
be a time consuming, manual endeavor with-
out the technology, according to Ellis. 

“Without a tool that helps us detect high-risk 
patients, we would have to perform screen-
ing protocols and have employees in the 

30-day  
mortality risk

Identifies patients who  
would benefit most from 
early hospice/palliative 

care at end of life

30-day  
readmission risk

Selects individuals at risk  
for multiple inpatient  

readmissions within the 
next 30 days

6-month  
deterioration risk

Predicts the likelihood  
of a functional decline

Avoidable  
admission

Highlights patients with a 
high chance of hospitalization 
over the next 30 days while 

the patient is still in the 
ambulatory setting

Patient experience  
and pain management

Underscores patients at risk 
for poorly controlled pain

Depression risk

Projects patients’  
propensities for depression 

over the next 6 months

No-show risk

Preemptively detects patients 
who are likely to miss an 

appointment

FIGURE. 7 Risk Factors Analyzed by Jv ion Machine  
AI  Decis ion Suppor t  Tool 1

AI indicates  
artificial intelligence.
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electronic health record almost all day long, 
reviewing chart notes to see who’s at risk and 
running reports to find the toxic regimen. 
We would probably have to have several addi-
tional full-time employees just to do the work 
that this tool does, which is extremely valuable 
when you’re trying to reduce costs,” Ellis said.

This will be particularly valuable to the 
smaller oncology practices like NWMS that 
do not have the financial resources to support 
a risk mitigation staff that would manu-
ally perform this work, Ellis added. “We’re 
a community oncology [practice] and we’re 
physician-owned, so we don’t have a massive 
foundation that can afford all of these different 
staff positions. We’re relatively small compared 
with large academic medical centers that have a 
whole team that they can assign to [tasks that] 
a tool like this [executes],” Ellis said.

There is also the potential to overlook 
high-risk patients, Russo added. “We really 
had no effective way to identify high-risk 
patients prior to the use of the Jvion Machine,” 
Russo said. “Although we tried a number 
of approaches, [such as] isolating specific 
diseases, stages of disease, and ages, we were 
still missing a lot of patients.” 

SOCIOECONOMIC INSIGHTS 
Much of the value that the Jvion Machine has 
added to The Center for Cancer and Blood 
Disorders since the practice began the pilot 
in July 2018 stems from its analysis of socio-
economic information procured from private 
and public sources, such as census data. 

“The socioeconomic data is incredibly 
powerful,” Russo said. “The machine catego-
rizes patients into potential for low household 
income, low educational level, and living alone 
down to the zip code level, which has been very 
helpful in understanding some of the socioeco-
nomic challenges that our patients have.”

This socioeconomic insight has enabled 
Russo’s team of social workers to proactively 
reach out to patients for whom 1 or more of 
these descriptions might apply and determine 
whether preemptive intervention is necessary. 
Although the center had mechanisms for iden-
tifying high-risk patients in place prior to the 
practice’s adoption of the Jvion Machine, “they 
were never really as effective as they could 
be, because we never really had [data for] any 
socioeconomic factors. The risk factors were 
all clinical in nature,” Russo said. 

Importantly, the socioeconomic patient data 
that is accessible through the Jvion Machine 
is information that an oncology practice would 
likely not otherwise have, Ellis said. “The 
machine is not only looking at the clinical risk 
factors—it’s also looking at the socioeconomic 
factors that Northwest might not have access 
to or that may not surface in patients’ short 
visits with the provider,” she said. 

Ellis added that it is important for care provid-
ers to be acquainted with the socioeconomic 
barriers that their patients may face during 
treatment because these factors can influence 
the patient’s therapeutic experience. For exam-
ple, patients from low-income households might 
not own a vehicle, which may affect their ability 
to get to and from their appointments. 

Appointment absenteeism can be highly detri-
mental to patients, who may experience disease 
progression due to a gap or delay in the treat-
ment schedule. The Jvion Machine’s no-show 
vector highlights the patients who are most 
likely to miss an appointment before they fail 
to show and outlines the actions that a clinician 
can take to reduce patient noncompliance with 
the therapeutic plan. These measures might 
include after-hours appointments, transportation 
assistance, or telehealth kits, according to Jvion.2

Access to this type of nonclinical informa-
tion allows oncology providers to take a more 
comprehensive approach to patient 
care to optimize cancer treatment. “A 
holistic approach to oncology doesn’t 
just entail taking care of a person’s 
cancer. It’s taking all that they could 
be experiencing outside of our practice 
into account because socioeconomic 
impediments are going to impact 
whether patients have a successful 
cancer treatment,” Ellis said.  

MAKING THE INVISIBLE VISIBLE
The Jvion Machine’s evaluative expansion of 
risk factors beyond the clinical is a process of 
“taking the social and behavioral determinants 
of health that tend to be invisible and making 
them visible,” according to Amy Valley, PharmD, 
BCOP, vice president of Clinical Strategy and 
Technical Solutions, VitalSource GPO and 
Cardinal Health Specialty Solutions at Cardinal 
Health. “When you’re using the Jvion Machine, 
you’re pulling in all these other data points that 
aren’t part of the conventional approaches that 
we use to assess patients,” Valley added. 

The Jvion Machine’s pain management vector 
is a manner of illuminating the patient informa-
tion that might not be readily or immediately 
visible in the appointment room. Through 
this vector, the decision support tool predicts 
which patients will have a higher propensity for 
poorly controlled pain based on their individ-
ual diagnoses, allowing clinicians to intervene 
early to optimize pain management.2 

Although patients and their care providers 
typically address a patient’s pain—and by exten-
sion, performance status—during clinic visits, 
patients may not adequately express the sever-
ity of their pain, particularly if pain wanes 
and returns intermittently. Recall bias, which 
refers to patients’ inability to completely and 
correctly remember their symptoms in the 
time that lapsed after their previous doctors’ 
appointments, can hinder a clinician’s ability to 
anticipate pain that could worsen in the future.2,4

The Jvion Machine’s 6-month deteriora-
tion vector uses a 5-point scale based on the 
Eastern Cooperative Oncology Group’s Scale of 
Performance Status to measure patient func-
tion and predict the likelihood of a functional 
decline. It can also bridge informational gaps 
that might exist between patients and physi-
cians to improve symptom management and 
quality of life.2 

In comprehensively reviewing the Jvion 
Machine’s patient risk data and inter-
vention insights, community oncology 
clinics and hospital systems alike 
have the opportunity to gain a fuller 
perspective on the unique complex-
ities of an individual patient’s care 
journey while increasing their 
chances of delivering value-based 
care, Valley said. This is especially 
true of the patients who are receiving 

end-of-life care, because approximately 75% of 
the total cost of cancer treatment occurs in the 
final 30 days of life.2 

Russo said the Jvion Machine is a key to 
improving the value equation. “Generally, it’s a 
20/80 rule where 20% of your patients are 
generating 80% of your costs,” Russo said. “Jvion 
helps you identify that 20% and understand that 
you’ve got to spend more time on those patients, 
because they’re going to have the biggest impact 
on the overall value equation.” n

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

Amy Valley, 
PharmD, BCOP
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THE PAST 2 DECADES have been transfor-
mative for the treatment of non–small cell lung 
cancer (NSCLC); two-thirds of patients have 
been found to harbor molecular drivers,1 and  
a growing proportion of these are now targeta-
ble with FDA-approved drugs.

Among these drivers are chromosomal 
rearrangements of the ROS1 receptor tyro-
sine kinase gene, which result in oncogenic 
fusions of portions of ROS1 and a second gene. 
Although ROS1-positive tumors (those with 
ROS1 rearrangements) are uncommon, homol-
ogy between ROS1 and anaplastic lymphoma 
kinase (ALK) and parallels between ROS1- 
and ALK-positive NSCLC have led to ALK 

inhibitors being repurposed in the setting of 
ROS1-positive disease. 

Crizotinib (Xalkori), already approved for 
the treatment of patients with ALK fusions, 
became the first drug specifically indicated for 
patients with ROS1-positive NSCLC in 2016.2-4 
Meanwhile, novel clinical trial designs facil-
itated the subsequent approval of entrectinib 
(Rozlytrek) for ROS1-positive disease in 2019.5,6

Disease progression to the central nervous 
system (CNS) presents a major challenge for 
patients with NSCLC.7 Crizotinib efficacy is 
limited by its inability to effectively cross 
the protective blood-brain barrier (BBB).8 
Although entrectinib has better CNS activity, 

it faces a second major hurdle: the develop-
ment of ROS1 resistance mutations.9,10

Efforts to tackle these 2 key issues are 
driving significant forward motion, with 
the development of next-generation ROS1 
inhibitors designed to have improved CNS 
penetration and activity against a broad spec-
trum of ROS1 resistance mutations.3,9,11

Lorlatinib (Lorbrena) was developed to 
address these challenges in ALK-positive 
NSCLC12 and is already approved in that 
setting.13 Recently published results from a 
phase 1/2 trial suggest that it might soon be 
added to the treatment armamentarium for 
ROS1-positive disease as well.

The newer drugs repotrectinib (TPX-0005) 
and taletrectinib (formerly DS-6051b) better 
address ROS1 mechanisms of resistance and 
have shown preliminary activity against the 
most common ROS1 resistance mutation,14 
G2032R.15,16 In the ongoing TRIDENT-1 study 
(NCT03093116), repotrectinib demonstrated a 
promising intracranial response rate (IC-ORR) 
of 100% in 3 tyrosine kinase inhibitor (TKI)-
naïve patients with CNS disease.17  Results of 
the expanded phase 2 cohort may help deter-
mine whether repotrectinib is the highly 
sought-after answer to both CNS progression 
and resistance to crizotinib.

Ongoing clinical development of TKIs 
targeting ROS1-positive cancers, primarily 
in NSCLC, comprises FDA-approved drugs 
and novel agents, according to a search of 
ClinicalTrials.gov (TABLE).

A RARE DRIVER  
WITH PARALLELS TO ALK
Located on chromosome 6q22,9 the ROS1 gene 
encodes an orphan receptor tyrosine 
kinase for which an activating ligand has 
yet to be described. Little is known about the 
physiological functions of the ROS1 protein; 
it is found in a variety of embryonic tissues 
and organs but displays limited expression 
in adults. ROS1 is the sole member of its own 
subfamily within the broader insulin receptor 
family and is closely related to ALK, another 
kinase in this family.11 

Agents Targeting ROS1 Gain Traction in NSCLC
by JANE DE LARTIGUE, PHD

TABLE. Select Clinical Trials Examining ROS1-Targeting Agents

Agent Targets Tumor types
(all ROS1-positive)

Study 
phase(s)a

Crizotinib
(Xalkori)
(Pfizer)

ROS1, ALK, MET, LTK Myofibroblastic tumors, lung 
adenocarcinoma, NSCLC, 
cholangiocarcinoma

2, 2/3

Entrectinib
(Rozlytrek)
(Genentech)

ROS1, ALK, NTRK1/2/3 Solid tumors, brain metastases, NSCLC, 
primary CNS tumors

1, 2

Ceritinib  
(Zykadia)
(Novartis)

ROS1, ALK, IGF1R, INSR NSCLC 1, 2

Lorlatinib  
(Lorbrena) 
(Pfizer)

ROS1, ALK, LTK NSCLC, lung cancer with CNS metastasis 
without measurable extracranial lesions

1, 2

Repotrectinib  
(TPX-0005)
(Turning Point Therapeutics)

ROS1, ALK, NTRK1/2/3 Solid tumors 1/2

Cabozantinib  
(Cabometyx/Cometriq)  
(Exelixis)

ROS1, AXL, FLT3, KIT, MET, 
TIE2, NTRK2, VEGFR1/2/3

NSCLC, solid tumors 2

Taletrectinib
(AB-196; DS-6051b)
(AnHeart Therapeutics)

ROS1, NTRK1/2/3 Solid tumors 1, 2b

Brigatinib
(Alunbrig)
(Ariad Pharmaceuticals)

ROS1, ALK Solid tumors. NSCLC 1, 2

Alkotinib
(ZG 0418)
Suzhou Zelgen 
Biopharmaceuticals

ROS1, ALK NSCLC 1

Ensartinib
(X-396)

ROS1, ALK NSCLC 2

ALK indicates anaplastic lymphoma kinase; CNS, central nervous system; IGF1R, insulin-like growth factor receptor 1; INSR, insulin receptor;  
LTK, leukocyte receptor tyrosine kinase; NSCLC, non–small cell lung cancer; NTRK1/2/3, neurotrophic tyrosine receptor kinase 1/2/3; 
ROS-positive, with chromosomal rearrangement involving the ROS1 gene; ROS1, ROS1 receptor tyrosine kinase gene.

aTrials listed on ClinicalTrials.gov.
bPhase 2 studies are planned in China, Japan, and worldwide.
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The capacity of ROS1 activity to drive 
cancerous transformation in vitro was uncov-
ered in the 1980s, when it was found to be 
the oncogene product of a chicken sarcoma 
virus.18-20 However, it was not until 2003 that 
chromosomal rearrangements involving the 
ROS1 gene were linked to the development of 
human cancer.21

That initial report involved a fusion between 
FIG and ROS1 genes in cell lines derived 
from a patient with glioblastoma.21 Since 
then, a range of ROS1 gene fusions have been 
described across numerous cancer types.3,4,9 
Notably, many have been found in patients 
with NSCLC,4,11 most commonly the CD74-
ROS1 fusion.22 Overall, however, ROS1 fusions 
are rare, with a frequency of up to approxi-
mately 3% in patients with adenocarcinoma 
histology and less than 1% in those with 
non-adenocarcinomas.23,24

The precise mechanisms underlying the 
activation of ROS1 in these gene fusions are 
not fully understood.4 The resulting fusion 
proteins have constitutive ROS1 kinase activ-
ity, which upregulates downstream signaling 
pathways, including the MAPK, PI3K/AKT, 
and JAK pathways, which play key roles in 
numerous hallmarks of malignant transforma-
tion (FIGURE 1).3,9

Gene fusions in ROS1 and ALK in NSCLC 
were first described in the same landmark 
study in 2007.25 ROS1 shares significant 
sequence homology with ALK; 64% of the 
amino acids within their kinase domains 
are the same, as are 84% of those within the 
adenosine triphosphate (ATP)-binding domain. 
ROS1- and ALK-positive NSCLC also have 
similar clinical characteristics: patients are 
usually younger, light or never smokers, and 
have adenocarcinoma histology.3,4,9,11

CRIZOTINIB BREAKS NEW GROUND
The successful development of ALK inhibitors 
has positioned gene fusions as an import-
ant class of actionable driver alterations in 
NSCLC. Because of the homology between the 
2 proteins, most of the currently available 
ALK inhibitors also target ROS1.11 Crizotinib 
was originally developed as an inhibitor of the 
MET kinase but was subsequently found to be 
a potent inhibitor of both ALK and ROS1.26

Clinical evaluation in patients with 
ALK-positive NSCLC culminated in the 
approval of crizotinib for this indication by 

the FDA in 2011.27 As case reports of crizo-
tinib efficacy in ROS1-positive NSCLC began 
to emerge the subsequent year, the ongo-
ing PROFILE 1001 phase 1 clinical trial 
of crizotinib in advanced ALK-rearranged 
NSCLC was amended to include an expan-
sion cohort of patients with ROS1 fusions 
(NCT00585195).3,28,29

In the PROFILE 1001 expansion cohort, 
crizotinib demonstrated an objective response 
rate (ORR) of 72% and median progression-free 
survival (PFS) of 19.2 months.2 Based on these 
results, crizotinib received FDA approval 
in 2016 for the treatment of ROS1-positive 
NSCLC.30 After a median follow-up of 62.6 
months, findings from an updated analysis of 
PROFILE 1001 demonstrated a median overall 
survival (OS) of 51.4 months.31

Despite initial responses, most patients 
treated with crizotinib eventually develop 
progressive disease,3,9 and retrospective stud-
ies have demonstrated that many also develop 
brain metastases or experience progression of 
preexisting intracranial disease,14,32 although 
prospective data are limited. Crizotinib has 
been shown to poorly penetrate the protec-
tive BBB,8 and this has been proposed to be a 
limiting factor to its efficacy in patients with 
NSCLC, in whom CNS progression is common.7

In ALK-positive NSCLC, following up 

crizotinib with second-generation ALK 
inhibitors is standard, and the same strat-
egy has been pursued in patients with ROS1 
fusions. Like crizotinib, entrectinib is an  
ATP-competitive inhibitor of ROS1. It also 
targets ALK and NTRK1/2/3 activity.3,4,9 In 
preclinical trials, entrectinib demonstrated 
penetration of the BBB,10 suggesting it could 
provide better intracranial disease control 
than crizotinib.

EXPANDING FRONTLINE  
STANDARD OF CARE
Entrectinib
The development of entrectinib exempli-
fies innovative clinical trial strategies aimed 
at testing novel drugs more effectively in 
patients with rare driver alterations, such as 
in ROS1. The drug was evaluated in a phase 2 
basket trial that enrolled patients on the basis 
of specific molecular alterations rather than 
tumor histology. 

To date, entrectinib has not shown activ-
ity in patients previously treated with ALK or 
ROS1 inhibitors.33 In contrast, an integrated 
efficacy analysis of 53 patients with TKI-naïve 
ROS1-positive NSCLC treated with entrectinib 
across 3 clinical trials (2 phase 1 trials and a 
phase 2 basket trial) showed an ORR of 77% 
and median PFS of 19 months.5 
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Chromosomal rearrangements of the ROS1 gene 
can result in fusions of portions of ROS1 and 
a second gene. Several ROS1 fusion partners 
have been identified, with CD74 as the most 
commonly observed.
      Point mutations in ROS1 that drive resis-
tance to crizotinib (Xalkori) therapy have been 
identified. The most commonly observed is 
G2032R, while L2026M is considered a gate-
keeper mutation.

FIGURE 1. Oncogenic  
Signaling Networks Activated 
by ROS1 Gene Fusions3,9
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In a subset of 23 patients with CNS metas-
tasis at baseline, the ORR was 74% and 
median PFS was 13.6 months, compared with 
80% and 26.3 months in the 20 patients with-
out CNS disease. The IC-ORR was 55% in the 
CNS disease subset, and the median intracra-
nial duration of response was 12.9 months. 
Among 134 patients evaluated for safety (a 
larger group that also included non–TKI-naïve 
patients), the most common treatment-related 
adverse events (TRAEs) included dysgeu-
sia, dizziness, constipation, diarrhea, weight 
gain, fatigue, paresthesia, and nausea. Most 
were grade 1 or 2; less common serious AEs 
were managed with dose alteration.5

On the basis of these data, entrectinib 
received regulatory approval in August 2019 
for the treatment of ROS1-positive NSCLC.6 
Comparison of crizotinib or entrectinib with 
chemotherapy in randomized phase 3 trials 
is challenging because of the rarity of ROS1 
fusions, but prospective clinical trials and 
retrospective analyses strongly suggest the 
superiority of ROS1 TKIs in the frontline 
setting, and they have become the stan-
dard of care.34 

The choice of optimal TKI is currently 
unclear, but the improved CNS penetration 
of entrectinib would argue for its superior-
ity.34 Phase 3 randomized trials comparing 
crizotinib and entrectinib are unlikely due 
to the small numbers of patients with ROS1-
rearranged NSCLC, and direct comparison 
from clinical trial data is difficult because 

of differences in trial design. However, the 
results of a recent innovative “virtual clinical 
trial” offer some insight.

According to findings presented at the 2019 
American Society of Clinical Oncology Annual 
Meeting, investigators searched a large data-
base and found deidentified electronic patient 
records for patients with ROS1-positive NSCLC 
treated with crizotinib (n = 69) who matched 
the enrollment requirements for 3 published 
entrectinib trials (n = 53).5 Although there 
are challenges to this approach, the compari-
son demonstrated a longer time to treatment 
discontinuation and improved PFS for patients 
treated with entrectinib.35

Guidelines from numerous professional 
societies recommend testing for ROS1 fusions 
in patients with advanced lung adenocarci-
noma.36-38 The Oncomine Dx Target Test, a 
multibiomarker analysis of alterations in 23 
NSCLC-associated genes including ROS1, is 
approved as a companion diagnostic for crizo-
tinib treatment.39 There is no FDA-approved 
companion diagnostic test available for 
entrectinib, although Foundation Medicine 
is expected to seek an entrectinib indica-
tion for its FoundationOneCDx assay, which 
includes ROS1 aberrations and rearrange-
ments in its 324-gene sequencing panel.40 
Immunohistochemistry, fluorescence in 
situ hybridization, and next-generation 
sequencing can all be used to identify ROS1 
rearrangements, each with its own benefits 
and limitations (FIGURE 238).3,9,38 

Ceritinib
Another oral ATP-competitive ROS1 inhibitor 
with improved BBB penetration is ceri-
tinib (Zykadia).3,4,9 This agent is also an 
inhibitor of ALK and is approved for the 
treatment of both TKI-naïve and crizo-
tinib-resistant ALK-positive NSCLC.41 In 
a clinical trial (NCT01283516), ceritinib 
demon strated activity in both crizotinib-sen-
sitive and crizotinib-resistant patients with 
ALK-positive NSCLC.42

In a phase 2 clinical trial of ceritinib 
(NCT01964157) among 30 crizotinib-naïve 
patients with ROS1-positive NSCLC, ORR 
was 67% and median PFS was 19.3 months, 
similar to the results of phase 2 trials of crizo-
tinib and entrectinib. Among 8 patients with 
CNS disease, the IC-ORR was 25% and the 
intracranial disease control rate was 63%. 
Unfortunately, there were no responses in the 
2 patients previously treated with crizotinib.43 
Ceritinib is not currently approved by the 
FDA for patients with ROS1-positive NSCLC, 
but it could offer another frontline treatment 
option in the future.

THE CHALLENGE OF RESISTANCE
Although clinical trials of entrectinib and 
ceritinib have included limited patient 
numbers, these studies’ results indicate 
that neither agent has activity in crizotinib- 
resistant patients,33,42 suggesting a clear 
need for drugs with even greater CNS pene-
tration. In addition, the lack of response 
highlights another significant challenge to 
the clinical efficacy of ROS1 inhibitors: the 
development of resistance.

Analogous to findings in ALK-positive 
NSCLC, point mutations in ROS1 have been 
identified that drive resistance to crizotinib 
in patients with ROS1-positive disease; a 
retrospective study found ROS1 mutations 
in approximately 50% of crizotinib-resistant 
tumors.14 Those identified to date include a 
gatekeeper mutation (L2026M), which affects 
the accessibility of the ATP-binding pocket, 
and several solvent front mutations.3,9

Solvent front mutations are particularly 
recalcitrant and include the most common 
ROS1 resistance mutation, G2032R.14 Most 
of the currently available ROS1 inhibitors 
have an extra chemical group that extends 
into the solvent front, an area just outside the 
kinase domain, and mutations that result in 

Micrograph of ROS1-positive lung adenocarcinoma, 
shown with hematoxylin and eosin staining.
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the substitution of large, bulky amino acids 
in this area can impede the binding of these 
ROS1 inhibitors.15 

Although it has not been tested directly, 
entrectinib is not expected to be effective 
against the G2032R mutation based on its poor 
activity against an analogous ALK mutation.10,44

Lorlatinib
Lorlatinib is a next-generation inhibitor of 
ROS1 and ALK approved for second- or third-
line treatment of ALK-positive NSCLC.13 It 
has demonstrated some ability to cross the 
BBB,12,45 and in preclinical studies, it inhib-
ited cells with the L2026M and G2032R 
ROS1 mutations.46

In a recent phase 1/2 clinical trial 
(NCT01970865), 69 patients with ROS1-
positive NSCLC were treated with lorlatinib; 
21 were TKI naïve, 40 were previously treated 
with crizotinib, and 8 were previously treated 
with another ROS1 TKI or 2 or more ROS1 
TKIs. Objective responses were observed in 
62%, 35%, and 13% of patients, respectively, 
and median duration of response was 25.3 
months, 13.8 months, and 5.6 months.47

One patient with the K1991E mutation 
and 1 with the S1986F mutation both expe-
rienced a partial response; however, the 
best response in the 6 patients with the 
ROS1 G2032R mutation was stable disease, 
although 4 experienced some tumor shrink-
age. Intracranial responses occurred in 
64% of TKI-naïve patients and 50% of crizo-
tinib-resistant patients with CNS metastases. 

Lorlatinib was generally well tolerated. 
Forty-three percent of patients experienced 
grade 3 or 4 TRAEs, the most common of 
which were hypertriglyceridemia (19%) and 
hypercholesterolemia (14%). Serious TRAEs 
were observed in 7% of patients.47

Brigatinib
Brigatinib (Alunbrig), another FDA-approved 
ALK inhibitor for second-line treatment of 
ALK-positive NSCLC,48 is active against many 
ALK mutations associated with crizotinib 
resistance,49 several of which are analogous 
to ROS1 resistance mutations. In a phase 1/2 
study in patients with advanced malignan-
cies, there were 3 patients with ROS1-positive 
NSCLC. Two of these patients, 1 of whom had 
been previously treated with crizotinib, expe-
rienced an objective response.50

Cabozantinib
Cabozantinib is unique in that it was not origi-
nally designed as an inhibitor of ALK or ROS1, 
although it includes the latter among its many 
targets. This multitargeted kinase inhibitor has 
antiangiogenic properties due to its inhibition 
of the VEGF and MET pathways. It is approved 
for use in patients with medullary thyroid 
cancer (marketed as Cometriq) and in patients 
with advanced renal and hepatocellular carci-
nomas (marketed as Cabometyx).

Preclinical studies have suggested that 
cabozantinib potently inhibits the growth 
of cell lines with several ROS1 solvent front 
mutations, including G2032R, and recent case 
reports have indicated activity in patients with 
ROS1-positive NSCLC who have resistance to 
crizotinib and ceritinib.4,51-53

THE NEXT GENERATION
Taletrectinib
Two newer ROS1 inhibitors have recently shown 
promise in phase 1 trials in patients with 
crizotinib-resistant disease. Taletrectinib was 
formerly being developed by Daiichi Sankyo as 
DS-6051b; in late 2018, the drug was licensed 
to AnHeart Therapeutics.54 It was recently 
reported that the company had received clear-
ance from China’s Center for Drug Evaluation 
to begin 2 phase 2 trials and that it also plans 
to initiate phase 2 trials in Japan and the rest of 
the world, including the United States.55

Taletrectinib is a dual inhibitor of ROS1 
and NTRK1/2/3. It dramatically inhibited the 
growth of G2032R-mutant cancers in vitro and 

in vivo and showed efficacy in crizotinib- 
resistant ROS1-positive cancers with the 
G2032R mutation in preclinical models.16 A first-
in-human study in patients with advanced solid 
tumors included 6 patients with ROS1-positive 
NSCLC who had previously been treated with 
crizotinib and were evaluable for response. Two 
of these patients experienced a partial response 
and 2 achieved stable disease.56

Repotrectinib
Turning Point Therapeutics developed repo-
trectinib, an inhibitor of ROS1, ALK, and 
NTRK1/2/3 that was specifically designed 
to overcome solvent front mutations; since 
it is more compact, it fits more tightly in the 
ATP-binding pocket. It is also designed to 
have better CNS drug–like properties and 
improved BBB penetration.57 In preclini-
cal models, repotrectinib had potent activity 
against the G2032R and D2033N solvent front 
mutations in ROS1.15

Preliminary phase 1 results from the ongo-
ing TRIDENT-1 trial (NCT03093116) were 
recently reported. In this trial, 33 patients 
with ROS1-positive NSCLC, including  
18 patients with CNS metastases, received 
escalating doses of repotrectinib (40 mg 
once daily to 200 mg twice daily). The ORR 
was 82% in the 11 TKI-naïve patients, and 
the IC-ORR was 100% in the subset of 3 with 
measurable CNS disease at baseline; these 
values were 39% (7/18) and 75% (3/4), respec-
tively, in patients who had been treated 
with 1 prior TKI. Among 5 patients with the 
G2032R mutation, the ORR was 40%. 

Safety was evaluated in the larger cohort of 
83 patients, which included non-NSCLC solid 
tumors and rearrangements of ALK or NTRK, 
in addition to ROS1. The most common TRAEs 
were dizziness, dysgeusia, dyspnea, fatigue, 
constipation, paresthesia, anemia, and nausea; 
most were grade 1 or 2 and manageable. There 
were 4 dose-limiting toxicities at the 160-mg 
twice daily and 240-mg once daily doses and 
4 grade 5 treatment-emergent AEs, including 
1 sudden death that was potentially related 
to treatment.17  n

Jane de Lartigue, PhD, is a freelance medical 
writer and editor based in Gainesville, Florida.

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

FIGURE 2. Testing for ROS1 Fusions38

Patient Population

National Comprehensive Cancer Network guidelines 
recommend testing patients with advanced or 
metastatic adenocarcinoma, large cell, or not otherwise 
specified non–small cell lung cancer subtypes for ROS1 
aberrations. Testing also should be considered for 
those with squamous cell carcinoma with small biopsy 
specimens or mixed histology.

Testing Methodologies

Several testing strategies can be used, although certain 
disadvantages are noted with each approach. 
• Fluorescence in situ hybridization break-apart probe: 

may underdetect the FIG-ROS1 variant
• Immunohistochemistry: low specificity for ROS1 

fusions; follow-up confirmatory testing should be 
conducted if used as a screening method

• Next-generation sequencing: numerous methodologies 
can identify ROS1 fusions, but DNA-based assays may 
underdetect these events

• Polymerase chain reaction: targeted real-time assays 
are not likely to detect fusions with novel partners
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Important Safety Information
Serious Adverse Reactions
Please refer to the full Prescribing Information for 
important dose management information specifi c 
to adverse reactions.
Immune-Mediated Pneumonitis
•  Immune-mediated pneumonitis or interstitial 

lung disease, including fatal cases, have 
occurred with TECENTRIQ treatment

•  In clinical studies of TECENTRIQ as a 
single agent, 2.5% of patients developed 
pneumonitis, including Grade 3 (0.6%), Grade 
4 (0.1%), and Grade 5 (<0.1%) events

•  Monitor patients for signs and symptoms 
of pneumonitis. Evaluate patients with 
suspected pneumonitis with radiographic 
imaging. Administer corticosteroids followed 
by a taper. Withhold TECENTRIQ for Grade 2 
and permanently discontinue for Grade 3 or 
4 pneumonitis

Immune-Mediated Hepatitis
•  Liver test abnormalities and immune-

mediated hepatitis, including fatal cases, 
have occurred with TECENTRIQ treatment

•  In clinical studies of TECENTRIQ as a single 
agent, hepatitis occurred in 9% of patients, 
including Grade 3 (2.3%), Grade 4 (0.6%), 
and Grade 5 (<0.1%) events

•  Monitor patients for signs and symptoms of 
hepatitis, during and after discontinuation 
of TECENTRIQ, including clinical chemistry 
monitoring. Administer corticosteroids 
followed by a taper for immune-mediated 
hepatitis. Withhold TECENTRIQ for AST or ALT 
elevations more than 3 and up to 8 times the 
upper limit of normal or total bilirubin more 
than 1.5 and up to 3 times the upper limit of 
normal. Permanently discontinue TECENTRIQ 
for AST or ALT elevations more than 8 times 
the upper limit of normal or total bilirubin more 
than 3 times the upper limit of normal

Immune-Mediated Colitis
•  Immune-mediated diarrhea or colitis have 

occurred with TECENTRIQ treatment
•  In clinical studies of TECENTRIQ as a single 

agent, diarrhea or colitis occurred in 20% of 
patients, including Grade 3 (1.4%) events

•  Monitor patients for signs and symptoms of 
diarrhea or colitis. Withhold TECENTRIQ for 
Grade 2 or 3 and permanently discontinue 
for Grade 4 diarrhea or colitis

Immune-Mediated Endocrinopathies
•  TECENTRIQ can cause immune-mediated 

endocrinopathies, including thyroid disorders, 
adrenal insuffi ciency, and type 1 diabetes 
mellitus, including diabetic ketoacidosis and 
hypophysitis/hypopituitarism

•  Withhold TECENTRIQ for Grades 2 
to 4 endocrinopathies

•  Thyroid Disorders
-  In clinical studies of TECENTRIQ as a single 

agent, hypothyroidism occurred in 4.6% of 
patients and hyperthyroidism occurred in 
1.6% of patients

-  Monitor thyroid function prior to and during 
treatment with TECENTRIQ. Initiate hormone 
replacement therapy or medical management 
of hyperthyroidism as clinically indicated

•  Adrenal Insuffi ciency
-  In clinical studies of TECENTRIQ as a single 

agent, adrenal insuffi ciency occurred in 0.4% 
of patients, including Grade 3 (<0.1%) events

-  Monitor patients for clinical signs and 
symptoms of adrenal insuffi ciency. For Grade 
2 or higher adrenal insuffi ciency, initiate 
corticosteroids and hormone replacement 
therapy as clinically indicated

•  Type 1 Diabetes Mellitus
-  In clinical studies of TECENTRIQ as a single 

agent, type 1 diabetes mellitus occurred in 
<0.1% of patients

-  Monitor patients for hyperglycemia or other 
signs and symptoms of diabetes. Initiate 
treatment with insulin as clinically indicated

Indication
TECENTRIQ is indicated for the treatment of adult patients with locally advanced or metastatic urothelial carcinoma who:
•  Are not eligible for cisplatin-containing chemotherapy and whose tumors express PD-L1 (PD-L1–stained tumor-infi ltrating immune cells [IC] 

covering ≥5% of the tumor area), as determined by an FDA-approved test, or
• Are not eligible for any platinum-containing chemotherapy regardless of PD-L1 status, or
•  Have disease progression during or following any platinum-containing chemotherapy, or within 12 months of neoadjuvant or adjuvant chemotherapy
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 verifi cation and description of clinical benefi t in a confi rmatory trial(s).

© 2019 Genentech USA, Inc. All rights reserved. PDL/071119/0139

TECENTRIQ DELIVERED DURABLE RESPONSES
In 1L cisplatin-ineligible mUC (Cohort 1)

Durable responses demonstrated (median follow-up: 14.4 months)1

•  33% ORR in patients with disease progression at least 12 months following neoadjuvant or adjuvant therapy (n=8/24*; 95% CI, 16, 55)1

•  2-year analysis data (median follow-up: 29.3 months): 24% ORR (8% CR, 16% PR) (n=28/119*; 95% CI, 16, 32)† with median DoR not reached 
(95% CI, 30.4, NE)2

TECENTRIQ offers fl exible dosing options1

•  TECENTRIQ can be administered as 840 mg every 2 weeks, 1200 mg every 3 weeks, or 1680 mg every 4 weeks
IMvigor210 was a pivotal Phase II, multicenter, open-label, 2-cohort trial that included a cohort of 119 patients with locally advanced or metastatic urothelial carcinoma who were ineligible for cisplatin-containing chemotherapy 
and were either previously untreated or had disease progression at least 12 months after neoadjuvant or adjuvant chemotherapy. Patients received TECENTRIQ 1200 mg IV q3w and were treated until unacceptable toxicity or disease 
progression. Major effi cacy endpoints included ORR assessed by IRF using RECIST v1.1 and DoR. Patients were considered cisplatin-ineligible if they met any one of the following criteria: impaired renal function (CrCl of 30 to 59 mL/min), 
ECOG PS of 2, hearing loss of ≥25 dB at 2 contiguous frequencies, or grade 2 to 4 peripheral neuropathy.1,3

Note: IMvigor130 is an ongoing study in previously untreated patients with metastatic urothelial carcinoma who are eligible for platinum-containing chemotherapy. Both cisplatin-eligible and cisplatin-ineligible patients are included 
in the study. The independent Data Monitoring Committee (iDMC) for the study conducted a review of early data and found that patients classifi ed as having PD-L1 expression of <5% when treated with TECENTRIQ monotherapy had 
decreased survival vs those who received platinum-based chemotherapy. The iDMC recommended closure of this TECENTRIQ monotherapy arm to further accrual of patients with low PD-L1 expression. There were no other changes 
recommended for the study, including any change in therapy for patients already randomized to and receiving treatment in the TECENTRIQ monotherapy arm.
1L=fi rst line; CI=confi dence interval; CR=complete response; CrCl=creatinine clearance; dB=decibels; DoR=duration of response; ECOG=Eastern Cooperative Oncology Group; IRF=independent review facility; IV=intravenous; mUC=metastatic 
urothelial carcinoma; NE=not estimable; ORR=overall response rate; PD-L1=programmed death-ligand 1; PR=partial response; PS=performance status; q3w=every 3 weeks; RECIST=Response Evaluation Criteria In Solid Tumors.

+ denotes censored value.
*Number of IRF-assessed confi rmed responders.
†19 patients in Cohort 1 had missing or unevaluable response status.

Learn more at TECENTRIQ-HCP.com/mUC

•  Hypophysitis
-  In clinical studies of TECENTRIQ as a single 

agent, Grade 2 hypophysitis occurred in 
<0.1% of patients

-  For Grades 2 to 4 hypophysitis, initiate 
corticosteroids and hormone replacement 
therapy as clinically indicated

Other Immune-Mediated Adverse Reactions
•  TECENTRIQ can cause severe and fatal immune-

mediated adverse reactions. These immune-
mediated reactions may involve any organ system

•  In clinical studies of TECENTRIQ as a single 
agent, or were reported in other products 
in this class, cardiac, dermatologic, 
gastrointestinal, general, hematological, 
musculoskeletal, neurological, 
ophthalmological, renal, and vascular immune-
mediated adverse reactions occurred at an 
incidence of <1%

•  For suspected Grade 2 immune-mediated 
adverse reactions, exclude other causes 
and initiate corticosteroids as clinically 
indicated. For severe (Grade 3 or 4) adverse 
reactions, withhold TECENTRIQ and administer 
corticosteroids. Permanently discontinue 
TECENTRIQ for Grade 4 immune-mediated 
adverse reactions involving a major organ

•  Evaluate for Vogt-Koyanagi-Harada syndrome 
if uveitis occurs in combination with other 
immune-mediated adverse reactions

Infections
•  TECENTRIQ can cause severe infections 

including fatal cases
•  In clinical studies of TECENTRIQ as a single 

agent, infections occurred in 42% of 
patients, including Grade 3 (8.7%), Grade 4 
(1.5%), and Grade 5 (1%) events

•  Monitor patients for signs and symptoms of 
infection. For Grade 3 or higher infections, 
withhold TECENTRIQ and resume once 
clinically stable

Infusion-Related Reactions
•  TECENTRIQ can cause severe or life-

threatening infusion-related reactions
•  In clinical studies of TECENTRIQ as a single agent, 

infusion-related reactions occurred in 1.3% of 
patients, including Grade 3 (0.2%) events

•  Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow 
the rate of infusion in patients with Grade 1 
or 2 infusion-related reactions. Permanently 
discontinue TECENTRIQ in patients with Grade 
3 or 4 infusion-related reactions

Embryo-Fetal Toxicity
•  Based on its mechanism of action, TECENTRIQ 

can cause fetal harm when administered to 
a pregnant woman. Verify pregnancy status 
of females of reproductive potential prior 
to initiating TECENTRIQ. Advise females of 
reproductive potential of the potential risk 
to a fetus. Advise females of reproductive 
potential to use effective contraception during 
treatment with TECENTRIQ and for at least 5 
months after the last dose

Nursing Mothers/Fertility
•  Because of the potential for serious adverse 

reactions in breastfed infants from TECENTRIQ, 
advise female patients not to breastfeed while 
taking TECENTRIQ and for at least 5 months 
after the last dose

•  Based on animal studies, TECENTRIQ may 
impair fertility in females of reproductive 
potential while receiving treatment

Most Common Adverse Reactions
The most common adverse reactions (rate 
≥20%) in patients who received TECENTRIQ 
alone were fatigue/asthenia (48%), decreased 
appetite (25%), nausea (24%), cough (22%), 
and dyspnea (22%).

You may report side effects to the FDA at 
1-800-FDA-1088 or www.fda.gov/medwatch. 
You may also report side effects to Genentech 
at 1-888-835-2555.

Please see Brief Summary of Prescribing 
Information on adjacent pages.

References: 1. TECENTRIQ Prescribing Information. Genentech, Inc. 
2. Balar AV, Dreicer R, Loriot Y, et al. Atezolizumab in fi rst-line cisplatin-
ineligible or platinum-treated locally advanced or metastatic urothelial 
cancer: long-term effi cacy from phase 2 study IMvigor210. Poster 
presented at: American Society of Clinical Oncology; June 1-5, 2018; 
Chicago IL. 3. US National Institutes of Health. ClinicalTrials.gov. 
https://clinicaltrials.gov/ct2/show/NCT02951767. Accessed July 15, 2019.
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to adverse reactions.
Immune-Mediated Pneumonitis
•  Immune-mediated pneumonitis or interstitial 

lung disease, including fatal cases, have 
occurred with TECENTRIQ treatment

•  In clinical studies of TECENTRIQ as a 
single agent, 2.5% of patients developed 
pneumonitis, including Grade 3 (0.6%), Grade 
4 (0.1%), and Grade 5 (<0.1%) events

•  Monitor patients for signs and symptoms 
of pneumonitis. Evaluate patients with 
suspected pneumonitis with radiographic 
imaging. Administer corticosteroids followed 
by a taper. Withhold TECENTRIQ for Grade 2 
and permanently discontinue for Grade 3 or 
4 pneumonitis

Immune-Mediated Hepatitis
•  Liver test abnormalities and immune-

mediated hepatitis, including fatal cases, 
have occurred with TECENTRIQ treatment

•  In clinical studies of TECENTRIQ as a single 
agent, hepatitis occurred in 9% of patients, 
including Grade 3 (2.3%), Grade 4 (0.6%), 
and Grade 5 (<0.1%) events

•  Monitor patients for signs and symptoms of 
hepatitis, during and after discontinuation 
of TECENTRIQ, including clinical chemistry 
monitoring. Administer corticosteroids 
followed by a taper for immune-mediated 
hepatitis. Withhold TECENTRIQ for AST or ALT 
elevations more than 3 and up to 8 times the 
upper limit of normal or total bilirubin more 
than 1.5 and up to 3 times the upper limit of 
normal. Permanently discontinue TECENTRIQ 
for AST or ALT elevations more than 8 times 
the upper limit of normal or total bilirubin more 
than 3 times the upper limit of normal

Immune-Mediated Colitis
•  Immune-mediated diarrhea or colitis have 

occurred with TECENTRIQ treatment
•  In clinical studies of TECENTRIQ as a single 

agent, diarrhea or colitis occurred in 20% of 
patients, including Grade 3 (1.4%) events

•  Monitor patients for signs and symptoms of 
diarrhea or colitis. Withhold TECENTRIQ for 
Grade 2 or 3 and permanently discontinue 
for Grade 4 diarrhea or colitis

Immune-Mediated Endocrinopathies
•  TECENTRIQ can cause immune-mediated 

endocrinopathies, including thyroid disorders, 
adrenal insuffi ciency, and type 1 diabetes 
mellitus, including diabetic ketoacidosis and 
hypophysitis/hypopituitarism

•  Withhold TECENTRIQ for Grades 2 
to 4 endocrinopathies

•  Thyroid Disorders
-  In clinical studies of TECENTRIQ as a single 

agent, hypothyroidism occurred in 4.6% of 
patients and hyperthyroidism occurred in 
1.6% of patients

-  Monitor thyroid function prior to and during 
treatment with TECENTRIQ. Initiate hormone 
replacement therapy or medical management 
of hyperthyroidism as clinically indicated

•  Adrenal Insuffi ciency
-  In clinical studies of TECENTRIQ as a single 

agent, adrenal insuffi ciency occurred in 0.4% 
of patients, including Grade 3 (<0.1%) events

-  Monitor patients for clinical signs and 
symptoms of adrenal insuffi ciency. For Grade 
2 or higher adrenal insuffi ciency, initiate 
corticosteroids and hormone replacement 
therapy as clinically indicated

•  Type 1 Diabetes Mellitus
-  In clinical studies of TECENTRIQ as a single 

agent, type 1 diabetes mellitus occurred in 
<0.1% of patients

-  Monitor patients for hyperglycemia or other 
signs and symptoms of diabetes. Initiate 
treatment with insulin as clinically indicated

Indication
TECENTRIQ is indicated for the treatment of adult patients with locally advanced or metastatic urothelial carcinoma who:
•  Are not eligible for cisplatin-containing chemotherapy and whose tumors express PD-L1 (PD-L1–stained tumor-infi ltrating immune cells [IC] 

covering ≥5% of the tumor area), as determined by an FDA-approved test, or
• Are not eligible for any platinum-containing chemotherapy regardless of PD-L1 status, or
•  Have disease progression during or following any platinum-containing chemotherapy, or within 12 months of neoadjuvant or adjuvant chemotherapy
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 verifi cation and description of clinical benefi t in a confi rmatory trial(s).

© 2019 Genentech USA, Inc. All rights reserved. PDL/071119/0139

TECENTRIQ DELIVERED DURABLE RESPONSES
In 1L cisplatin-ineligible mUC (Cohort 1)

Durable responses demonstrated (median follow-up: 14.4 months)1

•  33% ORR in patients with disease progression at least 12 months following neoadjuvant or adjuvant therapy (n=8/24*; 95% CI, 16, 55)1

•  2-year analysis data (median follow-up: 29.3 months): 24% ORR (8% CR, 16% PR) (n=28/119*; 95% CI, 16, 32)† with median DoR not reached 
(95% CI, 30.4, NE)2

TECENTRIQ offers fl exible dosing options1

•  TECENTRIQ can be administered as 840 mg every 2 weeks, 1200 mg every 3 weeks, or 1680 mg every 4 weeks
IMvigor210 was a pivotal Phase II, multicenter, open-label, 2-cohort trial that included a cohort of 119 patients with locally advanced or metastatic urothelial carcinoma who were ineligible for cisplatin-containing chemotherapy 
and were either previously untreated or had disease progression at least 12 months after neoadjuvant or adjuvant chemotherapy. Patients received TECENTRIQ 1200 mg IV q3w and were treated until unacceptable toxicity or disease 
progression. Major effi cacy endpoints included ORR assessed by IRF using RECIST v1.1 and DoR. Patients were considered cisplatin-ineligible if they met any one of the following criteria: impaired renal function (CrCl of 30 to 59 mL/min), 
ECOG PS of 2, hearing loss of ≥25 dB at 2 contiguous frequencies, or grade 2 to 4 peripheral neuropathy.1,3

Note: IMvigor130 is an ongoing study in previously untreated patients with metastatic urothelial carcinoma who are eligible for platinum-containing chemotherapy. Both cisplatin-eligible and cisplatin-ineligible patients are included 
in the study. The independent Data Monitoring Committee (iDMC) for the study conducted a review of early data and found that patients classifi ed as having PD-L1 expression of <5% when treated with TECENTRIQ monotherapy had 
decreased survival vs those who received platinum-based chemotherapy. The iDMC recommended closure of this TECENTRIQ monotherapy arm to further accrual of patients with low PD-L1 expression. There were no other changes 
recommended for the study, including any change in therapy for patients already randomized to and receiving treatment in the TECENTRIQ monotherapy arm.
1L=fi rst line; CI=confi dence interval; CR=complete response; CrCl=creatinine clearance; dB=decibels; DoR=duration of response; ECOG=Eastern Cooperative Oncology Group; IRF=independent review facility; IV=intravenous; mUC=metastatic 
urothelial carcinoma; NE=not estimable; ORR=overall response rate; PD-L1=programmed death-ligand 1; PR=partial response; PS=performance status; q3w=every 3 weeks; RECIST=Response Evaluation Criteria In Solid Tumors.

+ denotes censored value.
*Number of IRF-assessed confi rmed responders.
†19 patients in Cohort 1 had missing or unevaluable response status.

Learn more at TECENTRIQ-HCP.com/mUC

•  Hypophysitis
-  In clinical studies of TECENTRIQ as a single 

agent, Grade 2 hypophysitis occurred in 
<0.1% of patients

-  For Grades 2 to 4 hypophysitis, initiate 
corticosteroids and hormone replacement 
therapy as clinically indicated

Other Immune-Mediated Adverse Reactions
•  TECENTRIQ can cause severe and fatal immune-

mediated adverse reactions. These immune-
mediated reactions may involve any organ system

•  In clinical studies of TECENTRIQ as a single 
agent, or were reported in other products 
in this class, cardiac, dermatologic, 
gastrointestinal, general, hematological, 
musculoskeletal, neurological, 
ophthalmological, renal, and vascular immune-
mediated adverse reactions occurred at an 
incidence of <1%

•  For suspected Grade 2 immune-mediated 
adverse reactions, exclude other causes 
and initiate corticosteroids as clinically 
indicated. For severe (Grade 3 or 4) adverse 
reactions, withhold TECENTRIQ and administer 
corticosteroids. Permanently discontinue 
TECENTRIQ for Grade 4 immune-mediated 
adverse reactions involving a major organ

•  Evaluate for Vogt-Koyanagi-Harada syndrome 
if uveitis occurs in combination with other 
immune-mediated adverse reactions

Infections
•  TECENTRIQ can cause severe infections 

including fatal cases
•  In clinical studies of TECENTRIQ as a single 

agent, infections occurred in 42% of 
patients, including Grade 3 (8.7%), Grade 4 
(1.5%), and Grade 5 (1%) events

•  Monitor patients for signs and symptoms of 
infection. For Grade 3 or higher infections, 
withhold TECENTRIQ and resume once 
clinically stable

Infusion-Related Reactions
•  TECENTRIQ can cause severe or life-

threatening infusion-related reactions
•  In clinical studies of TECENTRIQ as a single agent, 

infusion-related reactions occurred in 1.3% of 
patients, including Grade 3 (0.2%) events

•  Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow 
the rate of infusion in patients with Grade 1 
or 2 infusion-related reactions. Permanently 
discontinue TECENTRIQ in patients with Grade 
3 or 4 infusion-related reactions

Embryo-Fetal Toxicity
•  Based on its mechanism of action, TECENTRIQ 

can cause fetal harm when administered to 
a pregnant woman. Verify pregnancy status 
of females of reproductive potential prior 
to initiating TECENTRIQ. Advise females of 
reproductive potential of the potential risk 
to a fetus. Advise females of reproductive 
potential to use effective contraception during 
treatment with TECENTRIQ and for at least 5 
months after the last dose

Nursing Mothers/Fertility
•  Because of the potential for serious adverse 

reactions in breastfed infants from TECENTRIQ, 
advise female patients not to breastfeed while 
taking TECENTRIQ and for at least 5 months 
after the last dose

•  Based on animal studies, TECENTRIQ may 
impair fertility in females of reproductive 
potential while receiving treatment

Most Common Adverse Reactions
The most common adverse reactions (rate 
≥20%) in patients who received TECENTRIQ 
alone were fatigue/asthenia (48%), decreased 
appetite (25%), nausea (24%), cough (22%), 
and dyspnea (22%).

You may report side effects to the FDA at 
1-800-FDA-1088 or www.fda.gov/medwatch. 
You may also report side effects to Genentech 
at 1-888-835-2555.

Please see Brief Summary of Prescribing 
Information on adjacent pages.

References: 1. TECENTRIQ Prescribing Information. Genentech, Inc. 
2. Balar AV, Dreicer R, Loriot Y, et al. Atezolizumab in fi rst-line cisplatin-
ineligible or platinum-treated locally advanced or metastatic urothelial 
cancer: long-term effi cacy from phase 2 study IMvigor210. Poster 
presented at: American Society of Clinical Oncology; June 1-5, 2018; 
Chicago IL. 3. US National Institutes of Health. ClinicalTrials.gov. 
https://clinicaltrials.gov/ct2/show/NCT02951767. Accessed July 15, 2019.
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TECENTRIQ® [atezolizumab]
Initial U.S. Approval: 2016 
This is a brief summary of information about TECENTRIQ. Before prescribing, please see full  
Prescribing Information.
1 INDICATIONS AND USAGE
1.1 Urothelial Carcinoma
TECENTRIQ is indicated for the treatment of adult patients with locally advanced or metastatic 
urothelial carcinoma who:
•  are not eligible for cisplatin-containing chemotherapy and whose tumors express PD-L1 (PD-L1 

stained tumor-infiltrating immune cells [IC] covering ≥ 5% of the tumor area), as determined by an 
FDA-approved test [see Dosage and Administration (2.1)], or

• are not eligible for any platinum-containing chemotherapy regardless of PD-L1 status, or 
•  have disease progression during or following any platinum-containing chemotherapy, or within  

12 months of neoadjuvant or adjuvant chemotherapy
This indication is approved under accelerated approval based on tumor response rate and durability 
of response [see Clinical Studies (14.1)]. Continued approval for this indication may be contingent upon 
verification and description of clinical benefit in a confirmatory trial(s). 
1.2 Non-Small Cell Lung Cancer 
•  TECENTRIQ, in combination with bevacizumab, paclitaxel, and carboplatin, is indicated for the first-

line treatment of adult patients with metastatic non-squamous non-small cell lung cancer (NSq 
NSCLC) with no EGFR or ALK genomic tumor aberrations.

•  TECENTRIQ, as a single-agent, is indicated for the treatment of adult patients with metastatic NSCLC 
who have disease progression during or following platinum-containing chemotherapy. Patients with 
EGFR or ALK genomic tumor aberrations should have disease progression on FDA-approved therapy 
for NSCLC harboring these aberrations prior to receiving TECENTRIQ.

1.3 Locally Advanced or Metastatic Triple-Negative Breast Cancer 
TECENTRIQ, in combination with paclitaxel protein-bound, is indicated for the treatment of adult 
patients with unresectable locally advanced or metastatic triple-negative breast cancer (TNBC) whose 
tumors express PD-L1 (PD-L1 stained tumor-infiltrating immune cells [IC] of any intensity covering  
≥ 1% of the tumor area), as determined by an FDA-approved test [see Dosage and Administration (2.1)].
This indication is approved under accelerated approval based on progression free survival [see 
Clinical Studies (14.3)]. Continued approval for this indication may be contingent upon verification and 
description of clinical benefit in a confirmatory trial(s).
1.4 Small Cell Lung Cancer
TECENTRIQ, in combination with carboplatin and etoposide, is indicated for the first-line treatment of 
adult patients with extensive-stage small cell lung cancer (ES-SCLC).
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS 
5.1 Immune-Mediated Pneumonitis 
TECENTRIQ can cause immune-mediated pneumonitis or interstitial lung disease, defined as requiring 
use of systemic corticosteroids, including fatal cases. Monitor patients for signs and symptoms of 
pneumonitis. Evaluate patients with suspected pneumonitis with radiographic imaging. Administer 
corticosteroids, prednisone 1–2 mg/kg/day or equivalents, followed by a taper for Grade 2 or higher 
pneumonitis. Withhold or permanently discontinue TECENTRIQ based on the severity [see Dosage and 
Administration (2.6)]. 
In clinical studies enrolling 2616 patients with various cancers who received TECENTRIQ as a single-
agent [see Adverse Reactions (6.1)], pneumonitis occurred in 2.5% of patients, including Grade 3 
(0.6%), Grade 4 (0.1%), and Grade 5 (< 0.1%) immune-mediated pneumonitis. The median time to 
onset of pneumonitis was 3.6 months (3 days to 20.5 months) and median duration of pneumonitis 
was 1.4 months (1 day to 15.1 months). Pneumonitis resolved in 67% of patients. Pneumonitis led to 
discontinuation of TECENTRIQ in 0.4% of the 2616 patients. Systemic corticosteroids were required 
in 1.5% of patients, including 0.8% who received high-dose corticosteroids (prednisone ≥ 40 mg per 
day or equivalent) for a median duration of 4 days (1 day to 45 days) followed by a corticosteroid taper. 
In clinical studies enrolling 2421 patients with NSCLC and SCLC who received TECENTRIQ in combination 
with platinum-based chemotherapy [see Adverse Reactions (6.1)], immune-mediated pneumonitis 
occurred in 5.5% of patients, including Grades 3-4 in 1.4% of patients. Systemic corticosteroids were 
required in 4.2% of patients, including 3.1% who received high-dose corticosteroids (prednisone ≥ 40 mg 
per day or equivalent) for a median duration of 5 days (1 day to 98 days) followed by a corticosteroid taper. 
5.2 Immune-Mediated Hepatitis 
TECENTRIQ can cause liver test abnormalities and immune-mediated hepatitis, defined as requiring 
use of systemic corticosteroids. Fatal cases have been reported. Monitor patients for signs and 
symptoms of hepatitis, during and after discontinuation of TECENTRIQ, including clinical chemistry 
monitoring. Administer corticosteroids, prednisone 1–2 mg/kg/day or equivalents, followed by a taper 
for Grade 2 or higher elevations of ALT, AST and/or total bilirubin. Interrupt or permanently discontinue 
TECENTRIQ based on the severity [see Dosage and Administration (2.6)].
In clinical studies enrolling 2616 patients with various cancers who received TECENTRIQ as a 
single-agent [see Adverse Reactions (6.1)], hepatitis occurred in 9% of patients, including Grade 3 
(2.3%), Grade 4 (0.6%), and Grade 5 (< 0.1%). The median time to onset of hepatitis was 1.4 months  
(1 day to 25.8 months) and median duration was 24 days (1 day to 13 months). Hepatitis resolved in 
71% of patients. Hepatitis led to discontinuation of TECENTRIQ in 0.4% of 2616 patients. Systemic 
corticosteroids were required in 2% of the patients, with 1.3% requiring high-dose corticosteroids 
(prednisone ≥ 40 mg per day or equivalent) for a median duration of 3 days (1 day to 35 days) followed 
by a corticosteroid taper.
In clinical studies enrolling 2421 patients with NSCLC and SCLC who received TECENTRIQ in combination 
with platinum-based chemotherapy [see Adverse Reactions (6.1)], immune-mediated hepatitis occurred 
in 14% of patients, including Grades 3-4 in 4.1% of patients. Systemic corticosteroids were required in 
4.8% of patients, including 3.4% who received high-dose corticosteroids (prednisone ≥ 40 mg per day 
or equivalent) for a median duration of 6 days (1 day to 144 days) followed by a corticosteroid taper.
5.3 Immune-Mediated Colitis
TECENTRIQ can cause immune-mediated colitis or diarrhea, defined as requiring use of systemic 
corticosteroids. Monitor patients for signs and symptoms of diarrhea or colitis. Withhold treatment with 
TECENTRIQ for Grade 2 or 3 diarrhea or colitis. If symptoms persist for longer than 5 days or recur, 
administer corticosteroids, prednisone 1–2 mg/kg/day or equivalents, followed by a taper for Grade 2 
diarrhea or colitis. Interrupt or permanently discontinue TECENTRIQ based on the severity [see Dosage 
and Administration (2.6) and Adverse Reactions (6.1)]. 
In clinical studies enrolling 2616 patients with various cancers who received TECENTRIQ as a single-agent 
[see Adverse Reactions (6.1)], diarrhea or colitis occurred in 20% of patients, including Grade 3 (1.4%) 
events. The median time to onset of diarrhea or colitis was 1.5 months (1 day to 41 months). Diarrhea and 
colitis resolved in 85% of the patients. Diarrhea or colitis led to discontinuation of TECENTRIQ in 0.2% of 
2616 patients. Systemic corticosteroids were required in 1.1% of patients and high-dose corticosteroids 
(prednisone ≥ 40 mg per day or equivalent) was required in 0.4% patients with a median duration of 3 days 
(1 day to 11 days) followed by a corticosteroid taper.
In clinical studies enrolling 2421 patients with NSCLC and SCLC who received TECENTRIQ in combination 
with platinum-based chemotherapy [see Adverse Reactions (6.1)], diarrhea or colitis occurred in  
29% of patients, including Grade 3-4 in 4.3% of patients. Systemic corticosteroids were required in 
4.7% of patients, including 2.9% who received high-dose corticosteroids (prednisone ≥ 40 mg per day 
or equivalent) for a median duration of 4 days (1 day to 170 days) followed by a corticosteroid taper.
5.4 Immune-Mediated Endocrinopathies 
TECENTRIQ can cause immune-mediated endocrinopathies, including thyroid disorders, adrenal 
insufficiency, and type 1 diabetes mellitus, including diabetic ketoacidosis, and hypophysitis/
hypopituitarism. 
Thyroid Disorders: Monitor thyroid function prior to and periodically during treatment with TECENTRIQ. 
Initiate hormone replacement therapy or medical management of hyperthyroidism as clinically 
indicated. Continue TECENTRIQ for hypothyroidism and interrupt for hyperthyroidism based on the 

severity [see Dosage and Administration (2.6)]. 
In clinical studies enrolling 2616 patients who received TECENTRIQ as a single-agent [see Adverse 
Reactions (6.1)], hypothyroidism occurred in 4.6% of patients, and 3.8% of patients required the use of 
hormone replacement therapy. Hyperthyroidism occurred in 1.6% of patients. One patient experienced 
acute thyroiditis. 
In clinical studies enrolling 2421 patients with NSCLC and SCLC who received TECENTRIQ in 
combination with platinum-based chemotherapy [see Adverse Reactions (6.1)], hypothyroidism 
occurred in 11% of patients, including Grades 3-4 in 0.3% of patients; 8.2% of the 2421 patients 
required the use of hormone replacement therapy. The frequency and severity of hyperthyroidism 
and thyroiditis were similar whether TECENTRIQ was given as a single-agent in patients with various 
cancers or in combination with other antineoplastic drugs in NSCLC and SCLC.
Adrenal Insufficiency: Monitor patients for clinical signs and symptoms of adrenal insufficiency. For 
Grade 2 or higher adrenal insufficiency, initiate prednisone 1 to 2 mg/kg/day or equivalents, followed 
by a taper and hormone replacement as clinically indicated. Interrupt TECENTRIQ based on the severity 
[see Dosage and Administration (2.6)]. 
In clinical studies enrolling 2616 patients who received TECENTRIQ as a single-agent, adrenal 
insufficiency occurred in 0.4% of patients, including Grade 3 (< 0.1%) adrenal insufficiency. Median 
time to onset was 5.7 months (3 days to 19 months). There was insufficient information to adequately 
characterize the median duration of adrenal insufficiency. Adrenal insufficiency resolved in 27% of 
patients. Systemic corticosteroids were required in 0.3% of 2616 patients, including 0.1% who required 
high-dose corticosteroids  (prednisone ≥ 40 mg per day or equivalent). The frequency and severity of 
adrenal insufficiency were similar whether TECENTRIQ was given as a single-agent in patients with 
various cancers or in combination with other antineoplastic drugs in NSCLC and SCLC.
Type 1 Diabetes Mellitus: Monitor patients for hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. Interrupt TECENTRIQ based on the severity  
[see Dosage and Administration (2.6)]. 
In clinical studies enrolling 2616 patients who received TECENTRIQ as a single-agent, type 1 diabetes 
mellitus occurred in < 0.1% of patients. Insulin was required in one patient. The frequency and severity 
of diabetes mellitus were similar whether TECENTRIQ was given as a single-agent in patients with 
various cancers or in combination with other antineoplastic drugs in NSCLC and SCLC.
Hypophysitis: For Grade 2 or higher hypophysitis, initiate prednisone 1−2 mg/kg/day or equivalents, 
followed by a taper and hormone replacement therapy as clinically indicated. Interrupt TECENTRIQ 
based on the severity [see Dosage and Administration (2.6)]. 
In clinical studies enrolling 2616 patients who received TECENTRIQ as a single-agent, Grade 2 
hypophysitis occurred in < 0.1% of patients. The frequency and severity of hypophysitis were similar 
whether TECENTRIQ was given as a single-agent in patients with various cancers or in combination 
with other antineoplastic drugs in NSCLC and SCLC.
5.5 Other Immune-Mediated Adverse Reactions 
TECENTRIQ can cause severe and fatal immune-mediated adverse reactions. These immune-
mediated reactions may involve any organ system. While immune-mediated reactions usually manifest 
during treatment with TECENTRIQ, immune-mediated adverse reactions can also manifest after 
discontinuation of TECENTRIQ. 
For suspected Grade 2 immune-mediated adverse reactions, exclude other causes and initiate 
corticosteroids as clinically indicated. For severe (Grades 3 or 4) adverse reactions, administer 
corticosteroids, prednisone 1 to 2 mg/kg/day or equivalents, followed by a taper. Interrupt or 
permanently discontinue TECENTRIQ, based on the severity of the reaction [see Dosage and 
Administration (2.6)]. 
If uveitis occurs in combination with other immune-mediated adverse reactions, evaluate for Vogt-
Koyanagi-Harada syndrome, which has been observed with other products in this class and may 
require treatment with systemic steroids to reduce the risk of permanent vision loss. 
The following clinically significant, immune-mediated adverse reactions occurred at an incidence of  
< 1% in 2616 patients who received TECENTRIQ as a single-agent and in 2421 patients who received 
TECENTRIQ in combination with platinum-based chemotherapy or were reported in other products in 
this class [see Adverse Reactions (6.1)]: 
Cardiac: myocarditis
Dermatologic: bullous dermatitis, pemphigoid, erythema multiforme, Stevens Johnson Syndrome 
(SJS)/toxic epidermal necrolysis (TEN).
Gastrointestinal: pancreatitis, including increases in serum amylase or lipase levels 
General: systemic inflammatory response syndrome, histiocytic necrotizing lymphadenitis
Hematological: autoimmune hemolytic anemia, immune thrombocytopenic purpura. 
Musculoskeletal: myositis, rhabdomyolysis. 
Neurological: Guillain-Barre syndrome, myasthenia syndrome/myasthenia gravis, demyelination, 
immune-related meningoencephalitis, aseptic meningitis, encephalitis, facial and abducens nerve 
paresis, polymyalgia rheumatica, autoimmune neuropathy, and Vogt-Koyanagi-Harada syndrome.
Ophthalmological: uveitis, iritis.
Renal: nephrotic syndrome, nephritis. 
Vascular: vasculitis 
5.6 Infections
TECENTRIQ can cause severe infections including fatal cases. Monitor patients for signs and symptoms 
of infection. For Grade 3 or higher infections, withhold TECENTRIQ and resume once clinically stable 
[see Dosage and Administration (2.6) and Adverse Reactions (6.1)].
In clinical studies enrolling 2616 patients with various cancers who received TECENTRIQ as a single-
agent [see Adverse Reactions (6.1)], infections occurred in 42% of patients, including Grade 3 (8.7%), 
Grade 4 (1.5%), and Grade 5 (1%). In patients with urothelial carcinoma, the most common Grade 3 
or higher infection was urinary tract infections, occurring in 6.5% of patients. In patients with NSCLC, 
the most common Grade 3 or higher infection was pneumonia, occurring in 3.8% of patients. The 
frequency and severity of infections were similar whether TECENTRIQ was given as a single-agent in 
patients with various cancers or in combination with other antineoplastic drugs in NSCLC and SCLC.
5.7 Infusion-Related Reactions
TECENTRIQ can cause severe or life-threatening infusion-related reactions. Monitor for signs and 
symptoms of infusion-related reactions. Interrupt, slow the rate of, or permanently discontinue 
TECENTRIQ based on the severity [see Dosage and Administration (2.6)]. For Grade 1 or 2 infusion-
related reactions, consider using pre-medications with subsequent doses.
In clinical studies enrolling 2616 patients with various cancers who received TECENTRIQ as a single-agent 
[see Adverse Reactions (6.1)], infusion-related reactions occurred in 1.3% of patients, including Grade 3 
(0.2%). The frequency and severity of infusion-related reactions were similar whether TECENTRIQ was 
given as a single-agent in patients with various cancers or in combination with other antineoplastic drugs 
in NSCLC and SCLC.
5.8 Embryo-Fetal Toxicity
Based on its mechanism of action, TECENTRIQ can cause fetal harm when administered to a pregnant 
woman. There are no available data on the use of TECENTRIQ in pregnant women. Animal studies have 
demonstrated that inhibition of the PD-L1/PD-1 pathway can lead to increased risk of immune-related 
rejection of the developing fetus resulting in fetal death. 
Verify pregnancy status of females of reproductive potential prior to initiating TECENTRIQ. Advise 
females of reproductive potential of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with TECENTRIQ and for at least 5 months 
after the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS 
The following adverse reactions are discussed in greater detail in other sections of the label:
• Immune-Mediated Pneumonitis [see Warnings and Precautions (5.1)]
• Immune-Mediated Hepatitis [see Warnings and Precautions (5.2)]
• Immune-Mediated Colitis [see Warnings and Precautions (5.3)]
• Immune-Mediated Endocrinopathies [see Warnings and Precautions (5.4)]
• Other Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.5)]
• Infections [see Warnings and Precautions (5.6)]
• Infusion-Related Reactions [see Warnings and Precautions (5.7)]
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6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice.
The data described in WARNINGS AND PRECAUTIONS reflect exposure to TECENTRIQ as a single-agent 
in 2616 patients in two randomized, active-controlled studies (POPLAR, OAK) and four open-label, 
single arm studies (PCD4989g, IMvigor210, BIRCH, FIR) which enrolled 524 patients with metastatic 
urothelial carcinoma, 1636 patients with metastatic NSCLC, and 456 patients with other tumor types. 
TECENTRIQ was administered at a dose of 1200 mg intravenously every 3 weeks in all studies except 
PCD4989g. Among the 2616 patients who received a single-agent TECENTRIQ, 36% were exposed for 
longer than 6 months and 20% were exposed for longer than 12 months. 
Using the dataset described for patients who received TECENTRIQ as a single-agent, the most common 
adverse reactions in ≥ 20% of patients were fatigue/asthenia (48%), decreased appetite (25%), nausea 
(24%), cough (22%), and dyspnea (22%).  
In addition, the data reflect exposure to TECENTRIQ in combination with other antineoplastic drugs in 
2421 patients with NSCLC (N = 2223) or SCLC (N = 198) enrolled in five randomized, active-controlled 
trials, including IMpower150 and IMpower133. Among the 2421 patients, 53% were exposed to 
TECENTRIQ for longer than 6 months and 29% were exposed to TECENTRIQ for longer than 12 months.  
Among the 2421 patients with NSCLC and SCLC who received TECENTRIQ in combination with other 
antineoplastic drugs, the most common adverse reactions in ≥20% of patients were fatigue/asthenia 
(49%), nausea (38%), alopecia (35%), constipation (29%), diarrhea (28%) and decreased appetite (27%).
The data described below in this section were obtained from one open-label, single arm, multiple cohort 
study (IMvigor210) and three randomized open-label, active-controlled studies (OAK, IMpower150 
and IMpower133). In these trials, TECENTRIQ was administered at a dose of 1200 mg intravenously 
every 3 weeks. This section also describes data from one randomized, placebo-controlled study 
(IMpassion130) in which TECENTRIQ was administered (at a dose of 840 mg intravenously every  
2 weeks) in combination with paclitaxel protein-bound to 452 patients with metastatic TNBC.
Urothelial Carcinoma
Cisplatin-Ineligible Patients with Locally Advanced or Metastatic Urothelial Carcinoma
The safety of TECENTRIQ was evaluated in IMvigor210 (Cohort 1), a multicenter, open-label, single-
arm trial that included 119 patients with locally advanced or metastatic urothelial carcinoma who were 
ineligible for cisplatin-containing chemotherapy and were either previously untreated or had disease 
progression at least 12 months after neoadjuvant or adjuvant chemotherapy [see Clinical Studies (14.1)]. 
Patients received TECENTRIQ 1200 mg intravenously every 3 weeks until either unacceptable toxicity 
or disease progression. The median duration of exposure was 15 weeks (0 to 87 weeks).
The most common Grades 3–4 adverse reactions (≥ 2%) were fatigue, urinary tract infection, anemia, 
diarrhea, blood creatinine increase, intestinal obstruction, ALT increase, hyponatremia, decreased 
appetite, sepsis, back/neck pain, renal failure, and hypotension. 
Five patients (4.2%) who were treated with TECENTRIQ experienced one of the following events which 
led to death: sepsis, cardiac arrest, myocardial infarction, respiratory failure, or respiratory distress. 
One additional patient (0.8%) was experiencing herpetic meningoencephalitis and disease progression 
at the time of death.
Serious adverse reactions occurred in 37% of patients. The most frequent serious adverse reactions  
(≥ 2%) were diarrhea, intestinal obstruction, sepsis, acute kidney injury, and renal failure.
TECENTRIQ was discontinued for adverse reactions in 4.2% of patients. The adverse reactions leading to 
discontinuation were diarrhea/colitis (1.7%), fatigue (0.8%), hypersensitivity (0.8%), and dyspnea (0.8%). 
Adverse reactions leading to interruption occurred in 35% of patients; the most common (≥ 1%) were 
intestinal obstruction, fatigue, diarrhea, urinary tract infection, infusion-related reaction, cough, abdominal 
pain, peripheral edema, pyrexia, respiratory tract infection, upper respiratory tract infection, creatinine 
increase, decreased appetite, hyponatremia, back pain, pruritus, and venous thromboembolism. 
Tables 2 and 3 summarize the adverse reactions and Grades 3–4 selected laboratory abnormalities, 
respectively, in patients who received TECENTRIQ in IMvigor210 (Cohort 1).

Table 2: Adverse Reactions in ≥ 10% of Patients with Urothelial  
Carcinoma in IMvigor210 (Cohort 1)

Adverse Reaction

TECENTRIQ 
N = 119

All Grades 
(%)

Grades 3–4 
(%)

General 

Fatigue1 52 8

Peripheral edema2 17 2

Pyrexia 14 0.8

Gastrointestinal 

Diarrhea3 24 5

Nausea 22 2

Vomiting 16 0.8

Constipation 15 2

Abdominal pain4 15 0.8

Metabolism and Nutrition 

Decreased appetite5 24 3

Musculoskeletal and Connective Tissue 

Back/Neck pain 18 3

Arthralgia 13 0

Skin and Subcutaneous Tissue 

Pruritus 18 0.8

Rash6 17 0.8

Infections

Urinary tract infection7 17 5

Respiratory, Thoracic, and Mediastinal 

Cough8 14 0

Dyspnea9 12 0
1 Includes fatigue, asthenia, lethargy, and malaise
2 Includes edema peripheral, scrotal edema, lymphedema, and edema
3 Includes diarrhea, colitis, frequent bowel movements, autoimmune colitis
4 Includes abdominal pain, upper abdominal pain, lower abdominal pain, and flank pain
5 Includes decreased appetite and early satiety
6  Includes rash, dermatitis, dermatitis acneiform, rash maculo-papular, rash erythematous, rash 

pruritic, rash macular, and rash papular
7 Includes urinary tract infection, urinary tract infection bacterial, cystitis, and urosepsis
8 Includes cough and productive cough
9 Includes dyspnea and exertional dyspnea

Table 3: Grades 3–4 Laboratory Abnormalities in ≥ 1% of Patients  
with Urothelial Carcinoma in IMvigor210 (Cohort 1)

Laboratory Abnormality Grades 3–4  
(%)

Chemistry

Hyponatremia 15

Hyperglycemia 10

Increased Alkaline Phosphatase 7

Increased Creatinine 5

Hypophosphatemia 4

Increased ALT 4

Increased AST 4

Hyperkalemia 3

Hypermagnesemia 3

Hyperbilirubinemia 3

Hematology

Lymphopenia 9

Anemia 7

Previously Treated Locally Advanced or Metastatic Urothelial Carcinoma
The safety of TECENTRIQ was evaluated in IMvigor210 (Cohort 2), a multicenter, open-label, single-
arm trial that included 310 patients with locally advanced or metastatic urothelial carcinoma who had 
disease progression during or following at least one platinum-containing chemotherapy regimen or 
who had disease progression within 12 months of treatment with a platinum-containing neoadjuvant 
or adjuvant chemotherapy regimen [see Clinical Studies (14.1)]. Patients received TECENTRIQ 1200 mg 
intravenously every 3 weeks until unacceptable toxicity or either radiographic or clinical progression. 
The median duration of exposure was 12.3 weeks (0.1 to 46 weeks). 
The most common Grades 3–4 adverse reactions (≥ 2%) were urinary tract infection, anemia, fatigue, 
dehydration, intestinal obstruction, urinary obstruction, hematuria, dyspnea, acute kidney injury, 
abdominal pain, venous thromboembolism, sepsis, and pneumonia.
Three patients (1%) who were treated with TECENTRIQ experienced one of the following events which 
led to death: sepsis, pneumonitis, or intestinal obstruction. 
TECENTRIQ was discontinued for adverse reactions in 3.2% of patients. Sepsis led to discontinuation 
in 0.6% of patients. 
Serious adverse reactions occurred in 45% of patients. The most frequent serious adverse reactions  
(> 2%) were urinary tract infection, hematuria, acute kidney injury, intestinal obstruction, pyrexia, 
venous thromboembolism, urinary obstruction, pneumonia, dyspnea, abdominal pain, sepsis, and 
confusional state. 
Adverse reactions leading to interruption occurred in 27% of patients; the most common (> 1%) were 
liver enzyme increase, urinary tract infection, diarrhea, fatigue, confusional state, urinary obstruction, 
pyrexia, dyspnea, venous thromboembolism, and pneumonitis. 
Tables 4 and 5 summarize the adverse reactions and Grades 3–4 selected laboratory abnormalities, 
respectively, in patients who received TECENTRIQ in IMvigor210 (Cohort 2).

Table 4: Adverse Reactions in ≥ 10% of Patients with Urothelial  
Carcinoma in IMvigor210 (Cohort 2)  

Adverse Reaction

TECENTRIQ 
N = 310

All Grades 
(%)

Grades 3–4 
(%)

General 

Fatigue 52 6

Pyrexia 21 1

Peripheral edema 18 1

Metabolism and Nutrition 

Decreased appetite 26 1

Gastrointestinal

Nausea 25 2

Constipation 21 0.3

Diarrhea 18 1

Abdominal pain 17 4

Vomiting 17 1

Infections

Urinary tract infection 22 9

Respiratory, Thoracic, and Mediastinal 

Dyspnea 16 4

Cough 14 0.3

Musculoskeletal and Connective Tissue 

Back/Neck pain 15 2

Arthralgia 14 1

Skin and Subcutaneous Tissue 

Rash 15 0.3

Pruritus 13 0.3

Renal and Urinary 

Hematuria 14 3
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Table 5: Grades 3–4 Laboratory Abnormalities in ≥ 1% of Patients with  
Urothelial Carcinoma in IMvigor210 (Cohort 2)

Laboratory Abnormality Grades 3–4 
(%)

Chemistry

Hyponatremia 10

Hyperglycemia 5

Increased Alkaline Phosphatase 4

Increased Creatinine 3

Increased ALT 2

Increased AST 2

Hypoalbuminemia 1

Hematology

Lymphopenia 10

Anemia 8

Non-small Cell Lung Cancer (NSCLC)
Metastatic Non-Squamous NSCLC 
The safety of TECENTRIQ with bevacizumab, paclitaxel and carboplatin was evaluated in IMpower150, 
a multicenter, international, randomized, open-label trial in which 393 chemotherapy-naïve patients 
with metastatic non-squamous NSCLC received TECENTRIQ 1200 mg with bevacizumab 15 mg/kg, 
paclitaxel 175 mg/m2 or 200 mg/m2, and carboplatin AUC 6 mg/mL/min every 3 weeks for a maximum 
of 4 or 6 cycles, followed by TECENTRIQ 1200 mg with bevacizumab 15 mg/kg every 3 weeks until 
disease progression or unacceptable toxicity [see Clinical Studies (14.2)]. The median duration 
of exposure to TECENTRIQ was 8.3 months in patients receiving TECENTRIQ with bevacizumab, 
paclitaxel, and carboplatin.
The most common Grades 3–4 adverse reactions (≥2%) in patients receiving TECENTRIQ were 
fatigue/asthenia, hypertension, febrile neutropenia, diarrhea, pneumonia, nausea, decreased appetite, 
dehydration, and pulmonary embolism. 
Fatal adverse reactions occurred in 6% of patients receiving TECENTRIQ; these included hemoptysis, 
febrile neutropenia, pulmonary embolism, pulmonary hemorrhage, death, cardiac arrest, cerebrovascular 
accident, pneumonia, aspiration pneumonia, chronic obstructive pulmonary disease, intracranial 
hemorrhage, intestinal angina, intestinal ischemia, intestinal obstruction and aortic dissection.
Serious adverse reactions occurred in 44%. The most frequent serious adverse reactions (>2%) were 
febrile neutropenia, pneumonia, diarrhea, and hemoptysis. 
TECENTRIQ was discontinued due to adverse reactions in 15% of patients; the most common adverse 
reaction leading to discontinuation was pneumonitis (1.8%). 
Adverse reactions leading to interruption of TECENTRIQ occurred in 48%; the most common (>1%) 
were neutropenia, thrombocytopenia, fatigue/asthenia, diarrhea, hypothyroidism, anemia, pneumonia, 
pyrexia, hyperthyroidism, febrile neutropenia, increased ALT, dyspnea, dehydration and proteinuria. 
Tables 6 and 7 summarize adverse reactions and laboratory abnormalities in patients receiving 
TECENTRIQ with bevacizumab, paclitaxel, and carboplatin in IMpower150. Study IMpower150 was not 
designed to demonstrate a statistically significant reduction in adverse reaction rates for TECENTRIQ, 
as compared to the control arm, for any specified adverse reaction or laboratory abnormality listed in 
Tables 6 and 7.

Table 6: Adverse Reactions Occurring in ≥15% of Patients with NSCLC  
Receiving TECENTRIQ in IMpower150

Adverse Reaction

TECENTRIQ with Bevacizumab, 
Paclitaxel, and Carboplatin 

N = 393

Bevacizumab, Paclitaxel and 
Carboplatin 

N = 394

All Grades* 
(%)

Grades 3–4* 
(%)

All Grades* 
(%)

Grades 3–4* 
(%)

Nervous System

Neuropathy1 56 3 47 3

Headache 16 0.8 13 0

General

Fatigue/Asthenia 50 6 46 6

Pyrexia 19 0.3 9 0.5

Skin and Subcutaneous Tissue 

Alopecia 48 0 46 0

Rash2 23 2 10 0.3

Musculoskeletal and Connective Tissue

Myalgia/Pain3 42 3 34 2

Arthralgia 26 1 22 1

Gastrointestinal 

Nausea 39 4 32 2

Diarrhea4 33 6 25 0.5

Constipation 30 0.3 23 0.3

Vomiting 19 2 18 1

Metabolism and Nutrition

Decreased appetite 29 4 21 0.8

Vascular

Hypertension 25 9 22 8

Respiratory

Cough 20 0.8 19 0.3

Epistaxis 17 1 22 0.3

Renal

Proteinuria5 16 3 15 3

* Graded per NCI CTCAE v4.0
1  Includes neuropathy peripheral, peripheral sensory neuropathy, hypoesthesia, paresthesia, 

dysesthesia, polyneuropathy.
2  Includes rash, rash maculo-papular, drug eruption, eczema, eczema asteatotic, dermatitis, contact 

dermatitis, rash erythematous, rash macular, pruritic rash, seborrheic dermatitis, dermatitis psoriasiform. 
3  Includes pain in extremity, musculoskeletal chest pain, musculoskeletal discomfort, neck pain, 

backpain, myalgia, and bone pain.
4 Includes diarrhea, gastroenteritis, colitis, enterocolitis. 
5 Data based on Preferred Terms since laboratory data for proteinuria were not systematically collected.

Table 7: Laboratory Abnormalities Worsening from Baseline Occurring  
in ≥20% of Patients with NSCLC Receiving TECENTRIQ in IMpower150

Laboratory Abnormality

TECENTRIQ with Bevacizumab, 
Paclitaxel, and Carboplatin2

Bevacizumab, Paclitaxel  
and Carboplatin2

All Grades1 
(%)

Grades 3–4 
(%)

All Grades1 
(%)

Grades 3–4 
(%)

Hematology

Anemia 83 10 83 9

Neutropenia 52 31 45 26

Lymphopenia 48 17 38 13

Chemistry

Hyperglycemia 61 0 60 0

Increased BUN 52 NA 44 NA

Hypomagnesemia 42 2 36 1

Hypoalbuminemia 40 3 31 2

Increased AST 40 4 28 0.8

Hyponatremia 38 10 36 9
Increased Alkaline 
Phosphatase 37 2 32 1

Increased ALT 37 6 28 0.5

Increased TSH 30 NA 20 NA

Hyperkalemia 28 3 25 2

Increased Creatinine 28 1 19 2

Hypocalcemia 26 3 21 3

Hypophosphatemia 25 4 18 4

Hypokalemia 23 7 14 4

Hyperphosphatemia 25 N/A 19 N/A

NA = Not applicable. 
1 NCI CTCAE does not provide a Grades 3-4 definition for these laboratory abnormalities
2  Each test incidence is based on the number of patients who had both baseline and at least one  
on-study laboratory measurement available: TECENTRIQ with bevacizumab, paclitaxel, and 
carboplatin range: 337-380); bevacizumab, paclitaxel, and carboplatin (range: 337-382)

Previously Treated Metastatic NSCLC
The safety of TECENTRIQ was evaluated in OAK, a multicenter, international, randomized, open-label 
trial in patients with metastatic NSCLC who progressed during or following a platinum-containing 
regimen, regardless of PD-L1 expression [see Clinical Studies (14.2)]. A total of 609 patients received 
TECENTRIQ 1200 mg intravenously every 3 weeks until unacceptable toxicity, radiographic progression, 
or clinical progression or docetaxel (n=578) 75 mg/m2 intravenously every 3 weeks until unacceptable 
toxicity or disease progression. The study excluded patients with active or prior autoimmune disease 
or with medical conditions that required systemic corticosteroids. The study population characteristics 
were: median age of 63 years (25 to 85 years), 46% age 65 years or older, 62% male, 71% White, 
20% Asian, 68% former smoker, 16% current smoker, and 63% had ECOG performance status of 1.  
The median duration of exposure was 3.4 months (0 to 26 months) in TECENTRIQ-treated patients and 
2.1 months (0 to 23 months) in docetaxel-treated patients.
The most common Grades 3−4 adverse reactions (≥2%) were dyspnea, pneumonia, fatigue, and 
pulmonary embolism.
Fatal adverse reactions occurred in 1.6% of patients; these included pneumonia, sepsis, septic shock, 
dyspnea, pulmonary hemorrhage, sudden death, myocardial ischemia or renal failure. 
Serious adverse reactions occurred in 33.5% of patients. The most frequent serious adverse reactions 
(>1%) were pneumonia, sepsis, dyspnea, pleural effusion, pulmonary embolism, pyrexia and 
respiratory tract infection.
TECENTRIQ was discontinued due to adverse reactions in 8% of patients. The most common adverse 
reactions leading to TECENTRIQ discontinuation were fatigue, infections and dyspnea. Adverse 
reactions leading to interruption of TECENTRIQ occurred in 25% of patients; the most common (>1%) 
were pneumonia, liver function test abnormality, dyspnea, fatigue, pyrexia, and back pain. 
Tables 8 and 9 summarize adverse reactions and laboratory abnormalities, respectively, in OAK.

Table 8: Adverse Reactions Occurring in ≥10% of Patients with NSCLC Receiving  
TECENTRIQ in OAK

Adverse Reaction1

TECENTRIQ 
N = 609

Docetaxel 
N = 578

All Grades 
(%)

Grades 3-4 
(%)

All Grades 
(%)

Grades 3-4 
(%)

General

Fatigue/Asthenia2 44 4 53 6

Pyrexia 18 <1 13 <1

Respiratory 

Cough3 26 <1 21 <1

Dyspnea 22 2.8 21 2.6

Metabolism and Nutrition 

Decreased appetite 23 <1 24 1.6

Musculoskeletal

Myalgia/pain4 20 1.3 20 <1

Arthralgia 12 0.5 10 0.2

Gastrointestinal 

Nausea 18 <1 23 <1

Constipation 18 <1 14 <1

Diarrhea 16 <1 24 2

Skin 

Rash5 12 <1 10 0
1 Graded per NCI CTCAE v4.0
2 Includes fatigue and asthenia
3 Includes cough and exertional cough
4 Includes musculoskeletal pain, musculoskeletal stiffness, musculoskeletal chest pain, myalgia
5  Includes rash, erythematous rash, generalized rash, maculopapular rash, papular rash, pruritic rash, 

pustular rash, pemphigoid
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Table 9: Laboratory Abnormalities Worsening From Baseline Occurring in ≥20% of  
Patients with NSCLC Receiving TECENTRIQ in OAK

Laboratory Abnormality

TECENTRIQ Docetaxel

All Grades1 
(%)2

Grades 3-4 
(%)

All Grades1 
(%)2

Grades 3-4 
(%)

Hematology

Anemia 67 3 82 7

Lymphocytopenia 49 14 60 21

Chemistry 

Hypoalbuminemia 48 4 50 3

Hyponatremia 42 7 31 6
Increased Alkaline 
Phosphatase 39 2 25 1

Increased AST 31 3 16 0.5

Increased ALT 27 3 14 0.5

Hypophosphatemia 27 5 23 4

Hypomagnesemia 26 1 21 1

Increased Creatinine 23 2 16 1
1 Graded according to NCI CTCAE version 4.0
2  Each test incidence is based on the number of patients who had both baseline and at least one 

on-study laboratory measurement available: TECENTRIQ (range: 546−585) and docetaxel (range: 
532−560)

Metastatic Triple Negative Breast Cancer (TNBC)
The safety of TECENTRIQ in combination with paclitaxel protein-bound was evaluated in IMpassion130, 
a multicenter, international, randomized, double-blinded placebo-controlled trial in patients with locally 
advanced or metastatic TNBC who have not received prior chemotherapy for metastatic disease 
[see Clinical Studies (14.3)]. Patients received 840 mg of TECENTRIQ (n=452) or placebo (n=438) 
intravenously followed by paclitaxel protein-bound (100 mg/m2) intravenously. For each 28 day cycle, 
TECENTRIQ was administered on days 1 and 15 and paclitaxel protein-bound was administered on 
days 1, 8, and 15 until disease progression or unacceptable toxicity. In the safety-evaluable population, 
the median duration of exposure to TECENTRIQ was 5.5 months (range: 0-32 months) and paclitaxel 
protein-bound was 5.1 months (range: 0 – 31.5 months) in the TECENTRIQ plus paclitaxel protein-bound 
arm. The median duration of exposure to placebo was 5.1 months (range: 0-25.1 months) and paclitaxel 
protein-bound was 5.0 months (range: 0-23.7 months) in the placebo plus paclitaxel protein-bound arm.
The most common Grades 3-4 adverse reactions occurring in ≥2%, were neutropenia (8%), peripheral 
neuropathies (9%), neutrophil count decreased (4.6%), fatigue (4%), anemia (2.9%), hypokalemia 
(2.2%), pneumonia (2.2%), and aspartate aminotransferase increased (2.0%). 
Adverse reactions leading to discontinuation of TECENTRIQ occurred in 6% (29/452) of patients in 
the TECENTRIQ and paclitaxel protein-bound arm. The most common adverse reaction leading to 
TECENTRIQ discontinuation was peripheral neuropathy (<1%). Fatal adverse reactions occurred in 
1.3% (6/452) of patients in the TECENTRIQ and paclitaxel protein-bound arm; these included septic 
shock, mucosal inflammation, auto-immune hepatitis, aspiration, pneumonia, pulmonary embolism. 
Adverse reactions leading to interruption of TECENTRIQ occurred in 31% of patients; the most common 
(≥ 2%) were neutropenia, neutrophil count decreased, hyperthyroidism, and pyrexia. Serious adverse 
reactions occurred in 23% (103/452) of patients. The most frequent serious adverse reactions were 
pneumonia (2%), urinary tract infection (1%), dyspnea (1%), and pyrexia (1%). 
Immune-related adverse reactions requiring systemic corticosteroid therapy occurred in 13% (59/452) 
of patients in the TECENTRIQ and paclitaxel protein-bound arm.
Table 10 summarizes adverse reactions that occurred in at least 10% of patients treated with 
TECENTRIQ and paclitaxel protein-bound. Table 11 summarizes selected laboratory abnormalities 
worsening from baseline that occurred in at least 20% of patients in the TECENTRIQ treated patients.

Table 10: Adverse Reactions Occurring in ≥10% of Patients with TNBC 
(IMpassion130)

Adverse Reaction1
TECENTRIQ in combination with 

paclitaxel protein-bound 
(n=452)

Placebo in combination with 
paclitaxel protein-bound 

(n=438)

All Grades  
(%)

Grades 3–4  
(%)

All Grades  
(%)

Grades 3–4  
(%)

Percentage (%) of Patients
Skin and Subcutaneous Tissue Disorders 
Alopecia 56 <1 58 <1
Rash 17 <1 16 <1
Pruritus 14 0 10 0
Nervous System
Peripheral neuropathies2 47 9 44 5

Headache 23 <1 22 <1
Dysgeusia 14 0 14 0
Dizziness 14 0 11 0
General Disorders and administration site conditions
Fatigue 47 4 45 3.4
Pyrexia 19 <1 11 0
Peripheral Edema 15 <1 16 1.4
Asthenia 12 <1 11 <1
Gastrointestinal Disorders
Nausea 46 1.1 38 1.8
Diarrhea 33 1.3 34 2.1
Constipation 25 <1 25 <1
Vomiting 20 <1 17 1.1
Abdominal pain 10 <1 12 <1

Adverse Reaction1
TECENTRIQ in combination  

with paclitaxel protein-bound 
(n=452)

Placebo in combination with 
paclitaxel protein-bound 

(n=438)

All Grades  
(%)

Grades 3–4  
(%)

All Grades  
(%)

Grades 3–4  
(%)

Percentage (%) of Patients
Respiratory, Thoracic, and Mediastinal Disorders
Cough 25 0 19 0
Dyspnea 16 <1 15 <1
Metabolism and Nutrition Disorders
Decreased Appetite 20 <1 18 <1
Musculoskeletal and Connective Tissue Disorders
Arthralgia 18 <1 16 <1
Back pain 15 1.3 13 <1
Myalgia 14 <1 15 <1
Pain in extremity 11 <1 10 <1
Endocrine Disorders
Hypothyroidism 14 0 3.4 0
Infections and infestations
Urinary tract infection 12 <1 11 <1
Upper respiratory tract 
infection 11 1.1 9 0

Nasopharyngitis 11 0 8 0
1 Graded per NCI CTCAE v4.0
2 Includes peripheral neuropathy, peripheral sensory neuropathy, paresthesia, and polyneuropathy

Table 11: Laboratory Abnormalities Worsening from Baseline Occurring  
in ≥20% of Patients with TNBC (IMpassion130)

Laboratory Abnormality 
Test

Percentage of Patients with Worsening 
Laboratory Test from Baseline

TECENTRIQ in combination with  
paclitaxel protein-bound 

(n=452)

Placebo in combination with 
 paclitaxel protein-bound 

(n=438)

All Grades1 
(%)2

Grades 3–4 
(%)

All Grades1 
(%)2

Grades 3–4 
(%)

Chemistry
Increased ALT 43 6 34 2.7
Increased AST 42 4.9 34 3.4
Decreased Calcium 28 1.1 26 <1
Decreased Sodium 27 4.2 25 2.7
Decreased Albumin 27 <1 25 <1
Increased Alkaline 
Phosphatase 25 3.3 22 2.7

Decreased Phosphate 22 3.6 19 3.7
Increased Creatinine 21 <1 16 <1
Hematology
Decreased Hemoglobin 79 3.8 73 3
Decreased Leukocytes 76 14 71 9
Decreased Neutrophils 58 13 54 13
Decreased Lymphocytes 54 13 47 8
Increased Prothrombin INR  25 <1 25 <1

1 Graded per NCI CTCAE v4.0, except for increased creatinine which only includes patients with 
creatinine increase based on upper limit of normal definition for grade 1 events (NCI CTCAE v5.0).  

2Based on the number of patients with available baseline and at least one on-treatment laboratory test. 
Small Cell Lung Cancer (SCLC) 
The safety of TECENTRIQ with carboplatin and etoposide was evaluated in IMpower133, a randomized, 
multicenter, double-blind, placebo-controlled trial in which 198 patients with ES-SCLC received 
TECENTRIQ 1200 mg and carboplatin AUC 5 mg/mL/min on Day 1 and etoposide 100 mg/m2  
intravenously on Days 1, 2 and 3 of each 21-day cycle for a maximum of 4 cycles, followed by 
TECENTRIQ 1200 mg every 3 weeks until disease progression or unacceptable toxicity [see Clinical 
Studies (14.4)]. Among 198 patients receiving TECENTRIQ, 32% were exposed for 6 months or longer 
and 12% were exposed for 12 months or longer.  
The most common Grades 3–4 adverse reactions (≥2%) were fatigue/asthenia (5%), febrile neutropenia 
(3.5%), pneumonia (3.0%), asthenia (2.5%), diarrhea (2.0%), and infusion related reaction (2.0%).
Fatal adverse reactions occurred in 2% of patients receiving TECENTRIQ. These included pneumonia, 
respiratory failure, neutropenia, and death (1 patient each).
Serious adverse reactions occurred in 37% of patients receiving TECENTRIQ. Serious adverse reactions in  
>2% were pneumonia (4.5%), neutropenia (3.5%), febrile neutropenia (2.5%), and thrombocytopenia (2.5%). 
TECENTRIQ was discontinued due to adverse reactions in 11% of patients. The most frequent adverse 
reaction requiring permanent discontinuation in >2% of patients was infusion-related reactions (2.5%).
Adverse reactions leading to interruption of TECENTRIQ occurred in 59% of patients; the most common 
(>1%) were neutropenia (22%), anemia (9%), leukopenia (7%), thrombocytopenia (5%), fatigue (4.0%), 
infusion-related reaction (3.5%), pneumonia (2.0%), febrile neutropenia (1.5%), increased ALT (1.5%), 
and nausea (1.5%). 
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Tables 12 and 13 summarize adverse reactions and laboratory abnormalities, respectively, in patients 
who received TECENTRIQ with carboplatin and etoposide in IMpower133.

Table 12: Adverse Reactions Occurring in ≥20% of Patients with SCLC  
Receiving TECENTRIQ in IMpower133

Adverse Reaction

TECENTRIQ with Carboplatin 
and Etoposide 

N = 198

Placebo with Carboplatin and 
Etoposide  
N = 196

All Grades1 
(%)

Grades 3–41 
(%)

All Grades1 
(%)

Grades 3–41 
(%)

General 
Fatigue/asthenia 39 5 33 3
Gastrointestinal 
Nausea 38 1 33 1
Constipation 26 1 30 1
Vomiting 20 2 17 3
Skin and Subcutaneous Tissue 
Alopecia 37 0 35 0
Metabolism and Nutrition 
Decreased appetite 27 1 18 0

1 Graded per NCI CTCAE v4.0

Table 13: Laboratory Abnormalities Worsening from Baseline Occurring  
in ≥20% of Patients with SCLC Receiving TECENTRIQ in IMpower133

Laboratory Abnormality

TECENTRIQ with Carboplatin 
and Etoposide2

Placebo with 
Carboplatin and Etoposide2

All Grades1 
(%)2

Grades 3–41 
(%)2

All Grades1 
(%)2

Grades 3–41 
(%)2

Hematology
Anemia 94 17 93 19
Neutropenia 73 45 76 48
Thrombocytopenia 58 20 53 17
Lymphopenia 46 14 38 11
Chemistry
Hyperglycemia 67 10 65 8
Increased Alkaline 
Phosphatase 38 1 35 2

Hyponatremia 34 15 33 11
Hypoalbuminemia 32 1 30 0
Decreased TSH3 28 NA3 15 NA3

Hypomagnesemia 31 5 35 6
Hypocalcemia 26 3 28 5
Increased ALT 26 3 31 1
Increased AST 22 1 21 2
Increased Blood Creatinine 22 4 15 1
Hyperphosphatemia3 21 NA3 23 NA3

Increased TSH3 21 NA3 7 NA3

1 Graded per NCI CTCAE v4.0
2  Each test incidence is based on the number of patients who had both baseline and at least one 

on-study laboratory measurement available: TECENTRIQ (range: 181-193); Placebo (range: 181-196)
3 NA= Not applicable.  NCI CTCAE v4.0 does not include these laboratories. 
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by 
several factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies to 
atezolizumab in the studies described above with the incidence of antibodies in other studies or to other 
products may be misleading.
Among 565 patients with NSCLC in OAK, 30% tested positive for treatment-emergent anti-drug 
antibodies (ADA) at one or more post-dose time points. The median onset time to ADA formation was 
3 weeks. The ability of these binding ADA to neutralize atezolizumab is unknown. Patients who tested 
positive for treatment-emergent ADA also had decreased systemic atezolizumab exposure [see Clinical 
Pharmacology (12.3)]. Exploratory analyses showed that the subset of patients who were ADA positive 
by week 4 (21%; 118/560) appeared to have less efficacy (effect on overall survival) as compared 
to patients who tested negative for treatment-emergent ADA by week 4 [see Clinical Studies (14.2)].  
The presence of ADA did not have a clinically significant effect on the incidence or severity of  
adverse reactions.
Among 275 patients with urothelial carcinoma in IMvigor210 (Cohort 2), 42% tested positive for 
treatment-emergent ADA at one or more post-dose time points. Among 111 patients in IMvigor210 
(Cohort 1), 48% tested positive for treatment-emergent ADA at one or more post-dose time points. 
Patients who tested positive for treatment-emergent ADA also had decreased systemic atezolizumab 
exposures. The presence of ADA did not have a clinically significant effect on the incidence or severity 
of adverse reactions. 
Among 364 ADA-evaluable patients with NSCLC who received TECENTRIQ with bevacizumab, paclitaxel 
and carboplatin in IMpower150, 36% (n=132) tested positive for treatment-emergent ADA at one or 
more post-dose time points and 83% of these 132 patients tested ADA positive prior to receiving the 
second dose of atezolizumab. The ability of these binding ADA to neutralize atezolizumab is unknown. 
Patients who tested positive for treatment-emergent ADA had lower systemic atezolizumab exposure 
as compared to patients who were ADA negative [see Clinical Pharmacology (12.3)]. The presence of 
ADA did not increase the incidence or severity of adverse reactions [see Clinical Studies (14.2)].
Among 434 patients with TNBC in IMpassion130, 13% tested positive for treatment-emergent  
ADA at one or more post-dose time points. Among 178 patients in PD-L1 positive subgroup with 
TNBC in IMpassion130, 12% tested positive for treatment-emergent ADA at one or more post-dose 
time points. Patients who tested positive for treatment-emergent ADA had decreased systemic 
atezolizumab exposure [see Clinical Pharmacology (12.3)]. There are insufficient numbers of patients in 
the PD-L1 positive subgroup with ADA to determine whether ADA alters the efficacy of atezolizumab. 
The presence of ADA did not have a clinically significant effect on the incidence or severity of  
adverse reactions.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action [see Clinical Pharmacology (12.1)], TECENTRIQ can cause fetal harm 
when administered to a pregnant woman. There are no available data on the use of TECENTRIQ in 
pregnant women. 
Animal studies have demonstrated that inhibition of the PD-L1/PD-1 pathway can lead to increased risk 
of immune-related rejection of the developing fetus resulting in fetal death (see Data). Advise females 
of reproductive potential 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 TECENTRIQ to evaluate its effect on 
reproduction and fetal development. A literature-based assessment of the effects on reproduction 
demonstrated that a central function of the PD-L1/PD-1 pathway is to preserve pregnancy by 
maintaining maternal immune tolerance to a fetus. Blockage of PD-L1 signaling has been shown in 
murine models of pregnancy to disrupt tolerance to a fetus and to result in an increase in fetal loss; 
therefore, potential risks of administering TECENTRIQ during pregnancy include increased rates of 
abortion or stillbirth. As reported in the literature, there were no malformations related to the blockade 
of PD-L1/PD-1 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 
atezolizumab 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 atezolizumab in human milk, the effects on the 
breastfed infant, or the effects on milk production. As human IgG is excreted in human milk, the 
potential for absorption and harm to the infant is unknown. Because of the potential for serious adverse 
reactions in breastfed infants from TECENTRIQ, advise women not to breastfeed during treatment and 
for at least 5 months after the last dose. 
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating TECENTRIQ [see Use in 
Specific Populations (8.1)].
Contraception
Females
Based on its mechanism of action, TECENTRIQ can cause fetal harm when administered to a pregnant 
woman [see Use in Specific Populations (8.1)]. Advise females of reproductive potential to use effective 
contraception during treatment with TECENTRIQ and for at least 5 months following the last dose.
Infertility
Females
Based on animal studies, TECENTRIQ may impair fertility in females of reproductive potential while 
receiving treatment [see Nonclinical Toxicology (13.1)].
8.4 Pediatric Use
The safety and effectiveness of TECENTRIQ have not been established in pediatric patients.
8.5 Geriatric Use 
Of 2481 patients with urothelial carcinoma, lung cancer, and triple-negative breast cancer who were 
treated with TECENTRIQ in clinical studies, 45% were 65 years and over and 11% were 75 years and 
over. No overall differences in safety or effectiveness were observed between patients aged 65 years 
or older, 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 require corticosteroid 
treatment and interruption or discontinuation of TECENTRIQ, including:
•  Pneumonitis: Advise patients to contact their healthcare provider immediately for any new or 

worsening cough, chest pain, or shortness of breath [see Warnings and Precautions (5.1)].
•  Hepatitis: Advise patients to contact their healthcare provider immediately for jaundice, severe 

nausea or vomiting, pain on the right side of abdomen, lethargy, or easy bruising or bleeding  
[see Warnings and Precautions (5.2)].

•  Colitis: Advise patients to contact their healthcare provider immediately for diarrhea, blood or mucus 
in stools, or severe abdominal pain [see Warnings and Precautions (5.3)].

•  Endocrinopathies: Advise patients to contact their healthcare provider immediately for signs or 
symptoms of hypophysitis, hyperthyroidism, hypothyroidism, adrenal insufficiency, or type 1 
diabetes mellitus, including diabetic ketoacidosis [see Warnings and Precautions (5.4)].

•  Other Immune-Mediated Adverse Reactions: Advise patients to contact their healthcare provider 
immediately for signs or symptoms of other potential immune-mediated adverse reactions  
[see Warnings and Precautions (5.5)].

Infections
Advise patients to contact their healthcare provider immediately for signs or symptoms of infection  
[see Warnings and Precautions (5.6)].
Infusion-Related Reactions 
Advise patients to contact their healthcare provider immediately for signs or symptoms of infusion-
related reactions [see Warnings and Precautions (5.7)].
Embryo-Fetal Toxicity
Advise females of reproductive potential that TECENTRIQ can cause harm to a fetus and to inform their 
healthcare provider of a known or suspected pregnancy [see Warnings and Precautions (5.8), Use in 
Specific Populations (8.1, 8.3)]. 
Advise females of reproductive potential to use effective contraception during treatment and for at least 
5 months after the last dose of TECENTRIQ [see Use in Specific Populations (8.3)].
Lactation
Advise female patients not to breastfeed while taking TECENTRIQ and for at least 5 months after the 
last dose [see Use in Specific Populations (8.2)].
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TREATMENT OF RELAPSED MANTLE 
cell lymphoma (MCL) has been challeng-
ing because of patents’ rapid development of 
chemotherapy resistance; however, 
recent developments in MCL are 
increasingly moving toward novel 
approaches that are resulting in 
improved outcomes. Though a cure 
has not yet been achieved, it is peek-
ing over the horizon for the first time.

MCL is an aggressive, rare subtype 
of non-Hodgkin lymphoma with 
historically poor long-term survival 
compared with other B-cell malignancies. 
Frontline treatment depends on multiple 
factors, including the stage of the disease and 
the patient’s age and overall health, but in fit 
patients, it often includes aggressive chemo-
therapy or chemoimmunotherapy regimens 
with or without autologous stem cell trans-
plantation followed by maintenance therapy.  
In some patients, this strategy may lead to 
long remissions of up to a decade, but relapse 
is inevitable and associated with a poor prog-
nosis; historically, patients who relapsed have 
an overall survival (OS) of less than 3 years.1 

During a recent OncLive Peer Exchange®, a 
panel of hematologic cancer experts discussed 

several novel treatments that are changing 
the relapsed/refractory (R/R) MCL treatment 
landscape, including Bruton tyrosine kinase 

(BTK) inhibitors, BTK combinations, 
and chimeric antigen receptor (CAR) 
T-cell therapy. “I’m very excited and 
very hopeful for my patients at this 
point, because we have a multitude 
of treatments now that we can use to 
start extending survival and improv-
ing outcomes in our patient groups,” 
panelist Tycel Jovelle Phillips, MD, 
said. The hope is that moving these 

powerful treatments to earlier lines may 
further improve outcomes and eventually 
enable patients to be cured.

BTK INHIBITORS
The FDA has approved 3 BTK inhib-
itors to treat R/R MCL: ibrutinib 
(Imbruvica) in November 2013, acal-
abrutinib (Calquence) in October 
2017, and zanubrutinib (Brukinsa) in 
November 2019.2-4 These approvals 
dramatically changed the treatment land-
scape of R/R MCL, shifting second- and 
subsequent-line treatments away from chemo-
therapeutic regimens, the panelists said. 

“We don’t have as much experience in 
the United States [with it] because a lot of 
the development was done ex-US. There 
were 2 different pivotal trials that led to the 
approval. One was done within China, and 
the other was done outside of China,” modera-
tor Ian Flinn, MD, PhD, said. 

BGB-3111-206 (NCT03206970), a phase 
2, open-label, multicenter, single-arm trial 
conducted in China, included 86 patients 
with MCL who received at least 1 prior 
therapy and were treated with oral zanubru-
tinib 160 mg twice daily. BGB-3111-AU-003 
(NCT02343120), a phase 1/2, open-label, 
dose-escalation, multicenter, single-arm 

trial conducted globally, including 
at a few centers in the United States, 
looked at patients with B-cell malig-
nancies; in that study, 32 patients 
with R/R MCL received oral zanu-
brutinib 160 mg twice daily or  
320 mg once daily. The primary 
efficacy outcome measure in both 
trials was overall response rate 

(ORR) (TABLE).4

“Both [trials] showed very good remission 
rates and durable remissions, which were 
as good as or better than what we had seen 

onclive.com/link/7796

Participating in the panel are, from left, Bijal Shah, MD, MS; Javier Munoz, MD, MS; Ian Flinn, MD, PhD;  
and Tycel Jovelle Phillips, MD. 

“THE CHANGING LANDSCAPE IN 
MANTLE CELL LYMPHOMA”

MODERATOR

Ian Flinn, MD, PhD
Director, Lymphoma Research Program
Sarah Cannon 
Director, Sarah Cannon Center for Blood Cancer
Tennessee Oncology
Nashville, TN

PANELISTS

Javier Munoz, MD, MS
Director, Cancer Immunotherapy Program
Adjunct Assistant Professor, Department of 

Lymphoma/Myeloma
Banner MD Anderson Cancer Center 
Gilbert, AZ

Tycel Jovelle Phillips, MD
Assistant Professor 
Michigan Medicine
University of Michigan
Ann Arbor, MI

Bijal Shah, MD, MS
Associate Professor 
Moffitt Cancer Center 
Tampa, FL

MCL Treatments Step Away From 
Chemotherapy, Closer to a Cure
by CHRISTINA T. LOGUIDICE

Ian Flinn, MD, PhD

Tycel Jovelle 
Phillips, MD



 H E M A T O L O G I C  M A L I G N A N C I E S

76    Vol. 21 | No. 9 | MAY 2020

in other single-arm phase 2 trials that were 
conducted with some of the other BTK inhibi-
tors,” Flinn said.

SELECTING BETWEEN AGENTS
The panelists proceeded to discuss the  
3 FDA-approved BTK inhibitors and the key 
considerations when choosing between treat-
ment options. These include toxicity profiles; 
patient comorbidities, adherence, and medi-
cation use; and dosing.5-7 They noted that 
tolerability seems better with zanubrutinib 
but that data are still early compared 
with what is available for ibrutinib and 
acalabrutinib. 

“Ibrutinib was also very good in the begin-
ning, before some of these long-term adverse 
events [AEs] had come up,” Phillips said. 
He noted that the trials of all 3 agents had 
different patient populations, making cross-
trial comparisons difficult for both safety 
and efficacy. “Acalabrutinib and zanubruti-
nib were [studied] in first relapse for most of 
the patients, whereas the ibrutinib population 
was a bit more heavily pretreated, 
based on the response criteria. It’s 
kind of hard to gauge it head-to-head, 
but I think overall, none of us really 
feel that, at least efficacywise, one 
is better than another. [The differ-
ence] will come to dosing, whether 
you want to do once daily or twice 
daily,” he said.

Of the 3 available BTK inhibitors, zanu-
brutinib is the only agent that offers both 
once- and twice-daily options (160 mg twice 
daily or 320 mg once daily).7 The panel-
ists generally preferred twice-daily dosing. 
“I think it’s important they designed it as 
twice a day...so I would, hopefully, try to do 
twice-a-day dosing. Very rarely would I try 

once-a-day dosing,” Phillips said. However, 
he acknowledged that dosing may ultimately 
hinge on patient adherence. “It’s really about 
comfort level as far as your patient’s [adher-
ence],” he said. “Some patients will never 
remember to take that second pill. I’ve heard 
that argument from people with acalabrutinib  
[100 mg every 12 hours] versus ibrutinib  
[560 mg once daily].”5,6  

The panelists also discussed the use of 
proton pump inhibitors (PPIs). Zanubrutinib 
appears to be safe for patients also taking 
PPIs, but data to indicate that efficacy is 
hampered in patients treated with PPIs who 
receive acalabrutinib, according to the panel-
ists. “With acalabrutinib, you just don’t 
absorb it unless you have an acidic stomach,” 
Flinn said. The data regarding ibrutinib seem 
more mixed. For example, a 2018 study by 
de Jong and colleagues concluded that ibru-
tinib’s bioavailability was not hampered by 
coadministration with the PPI omeprazole 
or other pH-altering agents.8 Nevertheless, 
some panelists observed experiencing less 

efficacy with it in the setting of 
PPI coadministration. “I know that 
there were some data to suggest it’s 
safe to take ibrutinib even with the 
proton pump inhibitors, but I was 
seeing less activity,” panelist Bijal 
Shah, MD, MS, said.

Overall, the panelists agreed that 
all 3 agents are likely similarly effi-

cacious, and longer-term follow-up is needed 
before definitive conclusions can be drawn 
about the safety of acalabrutinib and espe-
cially zanubrutinib compared with ibrutinib. 
“Even [at] 24 months’ [follow-up], you start 
to pick up some more hints of some bleed-
ing and other situations that didn’t come up 
in the initial assessment. As we get more 

long-term follow-up and we start approaching 
the 5-year follow-up that we have with ibru-
tinib, I’d be quite curious to see what the AE 
profile [for zanubrutinib] looks like at that 
time,” Shah said. 

Regardless of which BTK inhibitor a patient 
receives, the panelists agreed that the earlier 
patients start these treatments in the R/R 
setting, the better their outcomes are likely to 
be. “Now that we have an acalabrutinib trial 
in our hands, we want to get them on that trial 
as soon as we can, so we’re not waiting until 
third or fourth or fifth line. That also goes for 
community referrals,” Shah said. “Patients are 
coming in earlier, they’re not quite as beaten 
up, and they have a disease that may be a bit 
more sensitive to BTKs at that point.” 

NEW FRONTLINE  
AND COMBO POTENTIAL
Studies are being undertaken to see if BTK 
inhibitors combined with other agents might 
have a role in the frontline and R/R settings. 
The panelists discussed possible partner 
drugs, including anti-CD20 monoclonal anti-
bodies. “The second-generation BTK inhibitors, 
given that none of them seem to impact T-cell 
function, seem to be very good partners to 
the CD20 antibody,” Phillips said. “In my 
opinion, obinutuzumab [Gazyva] will proba-
bly be a better partner long term. Mantle cell 
lymphoma seems to behave a bit more like CLL 
[chronic lymphocytic leukemia] than it does 
large-cell lymphoma, in which it doesn’t appear 
that a CD20 partner makes a difference.” 

The panelists noted that ibrutinib plus ritux-
imab (Rituxan) has shown preliminary promise 
for indolent MCL in the frontline setting. In 
the Spanish GELTAMO-IMCL-2015 phase 2 
trial (NCT02682641), efficacy data for the first 
33 patients, 31 of whom received at least 12 
cycles of this treatment, showed an 82% ORR, 
with 75% being complete responses (CRs).9 
Among patients who achieved a CR with eval-
uable minimal residual disease (MRD; n = 23), 
the rate of undetectable MRD achieved after 
12 cycles was 87%. At data cutoff, all respond-
ing patients maintained the response with a 
median follow-up of 25 months, with just 1 
patient progressing at 1 year of therapy. The 
estimated 15-month progression-free survival 
(PFS) was 96% (95% CI, 89%-100%).9

“We try to shy away from chemotherapy, 
so this would be a novel, nonchemotherapy 

Bijal Shah, MD, MS

TABLE.  Efficacy Outcomes in Zanubrutinib Clinical Trials Leading to FDA Approval for R/R MCL3

Trial ORR, %
(95% CI)

CR rate, %
(95% CI)

Median DOR, months
(95% CI)

BGB-3111-206 (NCT03206970)a 84
(74-91)

59
(48-70)

19.5 
(16.6-NE)

BGB-3111-AU-003  
(NCT02343120)b

84
(67-95)

22
(9-40)

18.5
(12.6-NE)

CR indicates complete response; DOR, duration of response; MCL, mantle cell lymphoma; NE, not estimable; ORR, overall response rate;  
PET, positron emission tomography; R/R, relapsed/refractory.
aFluorodeoxyglucose-PET scans were required.
bFluorodeoxyglucose-PET scans were not required.
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approach. It has a BTK inhibitor and a mono-
clonal antibody,” Javier Munoz, MD, MS, 
said. However, he noted that the GELTAMO-
IMCL-2015 trial would have been more 
informative if it had an ibrutinib-only cohort. 
“[It is still unclear] whether you need the 
dancing partner to be a monoclonal 
antibody,” he said, indicating the 
same question has surfaced for CLL.

Another potentially exciting part-
ner drug, according to the panelists: 
venetoclax (Venclexta), an orally 
bioavailable small molecule BCL-2 
inhibitor. The combination of veneto-
clax and ibrutinib showed sustained 
good results in the 3-year update 
(median follow-up, 37.5 months; range,  
1.4-45.3 months) of the phase 2 Australian 
AIM (NCT02471391) study, which included 
patients who had R/R MCL (n = 23) or were 
treatment naïve but not candidates for chemo-
therapy (n = 1).10 The median duration of 
response and time to progression had not 
been reached and were estimated to be 74% 
and 60%, respectively, at 30 months. The 
median PFS was 29 months; the median 
OS, 32 months. 

Twelve patients had aberrations of TP53, a 
marker associated with a particularly dismal 
prognosis. In this group, the ORR was 58% 
without positron emission tomography (PET) 
and 50% with PET, with a CR rate of 50% with or 
without PET. Five patients with MRD-negative, 
PET-confirmed CR electively stopped treat-
ment after a median of 18.5 months. Of these 
patients, 1 experienced radiological progression 
after 7 months, but the other 4 remained free 
of clinical or MRD progression 18 months after 
treatment discontinuation.10 

“The remissions we’re getting are dura-
ble, and that’s powerful. There were even 
MRD-negative patients who came off the 
study who continue to remain in remission, 
getting to the ability to begin a biological 
doublet or maybe even a triplet with ritux-
imab. Being able to pull off therapy and 
continue to see a durable remission is some-
thing our patients want to see. It’s something 
all of us want to see,” Shah said. He noted 
that because it is so expensive, venetoclax 
is generally difficult to obtain for patients in 
the United States. “It is still hard for us to get 
from an insurance-approval standpoint and 
a co-pay standpoint. That’s what has really 

challenged our ability to get more experience 
[with it],” Shah said.

CAR T-CELL THERAPY
Cellular therapies are showing considerable 
promise in patients with MCL who have 

multiple relapses, including after 
BTK inhibitor therapy, the panel-
ists said. They were particularly 
excited by the results of the ZUMA-2 
trial (NCT02601313), in which 74 
adults (median age, 65 years) with 
R/R MCL who had received up to 
5 prior lines of therapy, includ-
ing a BTK inhibitor, were treated 
with the anti-CD19 CAR T-cell ther-

apy KTE-X19.11 The primary efficacy analysis, 
which included 60 patients, showed an ORR 
of 93% and a CR rate of 67%. The intention-
to-treat analysis that involved all 74 patients 
showed an ORR of 85%, with a CR rate of 59%. 
The median follow-up of the primary efficacy 
analysis was 12.3 months (range, 7.0-32.3 
months), with 57% of the 60 patients in remis-
sion. At 12 months, the estimated PFS and OS 
were 61% and 83%, respectively.11

“This is a home run from where I’m 
sitting. I’m just trying to figure out how soon 
it’s going to be something that I can use in 
practice,” Shah said. “That’s to give you a 
sense of how excited I am.” 

Munoz, one of the ZUMA-2 investiga-
tors, emphasized that the trial is particularly 
remarkable because the population studied 
historically would survive less than 6 months. 
“Twenty-one percent of patients had blastoid 
mantle cell lymphoma, so we were not cherry- 
picking when it came to patients,” he said. 

On February 2, 2020, based on the ZUMA-2 
data, the FDA accepted the manufacturer’s 
biologics license application and granted 
KTE-X19 priority review designation.12 The 
Prescription Drug User Fee Act target action 
date is August 10, 2020.

The panelists proceeded to discuss whether 
KTE-X19 could be used in earlier lines of 
therapy. In the ZUMA-2 trial, patients had 
to come off their BTK inhibitor, posing a 
challenge. “You stop [treatment with a BTK 
inhibitor], and [patients] progress so rapidly, 
and they’re too sick to go on to the trial,” 
Flinn said. He suggested that one strategy 
might be to continue the BTK inhibitor while 
the patient awaits cellular therapy. Phillips 

noted that the strategy of using ibrutinib in 
combination with or as a bridge to CAR T-cell 
therapy has been shown to minimize the bulk 
of disease in patients with CLL and is worth 
exploring in MCL. He added that moving 
KTE-X19 to earlier treatment lines would 
be the natural next step, especially as more 
data mature and the durability of responses 
becomes clearer. “If you move [KTE-X19] to 
the second-line setting, how long are these 
patients going to be able to stay in remis-
sion? Could we potentially use the C-word in 
patients with mantle cell lymphoma? A lot of 
us have been very reluctant to ever utter the 
word cure when we talk to patients,” he said.

Another challenge with CAR T-cell ther-
apy is its AE profile. In the ZUMA-2 trial, 
common AEs of grade 3 or higher included 
cytopenias (94%) and infections (32%). Grade 
3 or higher cytokine release syndrome [CRS] 
and neurologic events occurred in 15% and 
31% of patients, respectively. None of these 
events were fatal, but 2 grade 5 infectious 
AEs occurred.11

“We all talk about the neurotoxicity and 
the CRS being reversible, and that’s true. But 
when you’re going through it, it doesn’t feel 
reversible. There have certainly been times 
where even I have been anxious. We’re going 
to watch them more closely, we’re going to 
start the rescue medicines, and we’re going 
to do what we need to do to get people better,” 
Shah said. He suggested that toxicity may 
be reduced if CAR T-cell therapy moves into 
earlier treatment lines because these patients 
have lower tumor burdens. “We’ve got to get 
it in early—simple induction, CAR T-cell treat-
ment, maybe the C-word,” he said.

FUTURE DIRECTIONS
In their concluding remarks, the panelists 
concurred that this is a very hopeful time 
in MCL, with treatment shifting away from 
chemotherapy and toward novel approaches 
that may eventually lead to a cure. “Try to shy 
away from chemotherapy in the R/R setting 
and at least think about novel therapies. 
Think about clinical trials. Consider referring 
the patient to a specialized cancer center,” 
Munoz advised. “The future is bright when it 
comes to mantle cell lymphoma.” n

For a full list of references,  
see the article at  . 
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Javier Munoz,  
MD, MS
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