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WHEN NAVIGATING THE DIFFICULTIES WHEN NAVIGATING THE DIFFICULTIES 
OF MULTIPLE MYELOMA IN THE REAL WORLD, YOU NEED OF MULTIPLE MYELOMA IN THE REAL WORLD, YOU NEED

DURABLE STRENGTHDURABLE STRENGTH
THE NINLAROTHE NINLARO®® ( (ixazomibixazomib) REGIMEN* OFFERS EXTENDED ) REGIMEN* OFFERS EXTENDED 
EFFICACY AND MANAGEABLE TOLERABILITYEFFICACY AND MANAGEABLE TOLERABILITY1-61-6

The NINLARO regimen extended median PFS by ~6 months vs the Rd 
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd 

regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.1,4†

IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS

•  Thrombocytopenia has been reported with NINLARO. During treatment, monitor platelet counts at least monthly, and 
consider more frequent monitoring during the first three cycles. Manage thrombocytopenia with dose modifications 
and platelet transfusions as per standard medical guidelines. Adjust dosing as needed. Platelet nadirs typically occurred 
between Days 14-21 of each 28-day cycle and recovered to baseline by the start of the next cycle.

• Gastrointestinal Toxicities, including diarrhea, constipation, nausea and vomiting, were reported with NINLARO and 
may occasionally require the use of antidiarrheal and antiemetic medications, and supportive care. Diarrhea resulted in 
the discontinuation of one or more of the three drugs in 1% of patients in the NINLARO regimen and < 1% of patients in 
the placebo regimen. Adjust dosing for severe symptoms.

REFERENCES: 1. Moreau P, Masszi T, Grzasko N, et al; for TOURMALINE-MM1 
Study Group. Oral ixazomib, lenalidomide, and dexamethasone for multiple 
myeloma. N Engl J Med. 2016;374(17):1621-1634. 2. NINLARO. Prescribing 
Information. Takeda Pharmaceutical Company Limited; 3/2021. 3. Manda 
S, Yimer HA, Noga SJ, et al. Feasibility of long-term proteasome inhibition in 
multiple myeloma by in-class transition from bortezomib to ixazomib. Clin 
Lymphoma Myeloma Leuk. 2020;20(11):e910-e925. 4. Terpos E, Ramasamy 
K, Maouche N, et al. Real-world effectiveness and safety of ixazomib-
lenalidomide-dexamethasone in relapsed/refractory multiple myeloma. Ann 
Hematol. 2020;99(5):1049-1061. 5. Hájek R, Minař.k J, Straub J, et al. Ixazomib-
lenalidomide-dexamethasone in routine clinical practice: effectiveness in 
relapsed/refractory multiple myeloma. Future Oncol. Published online March 
26, 2021. doi:10.2217/fon-2020-1225. 6. Minarik J, Pika T, Radocha J, et al. 
Survival benefit of ixazomib, lenalidomide and dexamethasone (IRD) over 
lenalidomide and dexamethasone (Rd) in relapsed and refractory multiple 
myeloma patients in routine clinical practice. BMC Cancer. 2021;21(1):7. 7. 
Gandolfi S, Laubach JP, Hideshima T, Chauhan D, Anderson KC, Richardson 
PG. The proteasome and proteasome inhibitors in multiple myeloma. Cancer 
Metastasis Rev. 2017;36(4):561-584. 8. Palumbo A, Gay F, Cavallo F, et al. 
Continuous therapy versus fixed duration of therapy in patients with newly 
diagnosed multiple myeloma. J Clin Oncol. 2015;33(30):3459-3466.

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

All trademarks are property of their respective owners. 
©2021 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved. 
10/21 USO-IXA-0248

NinlaroHCP.com

Continuous treatment with a proteasome inhibitor (PI)-based 
regimen is associated with clinical benefits in multiple myeloma.1,7,8
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• Peripheral Neuropathy (predominantly sensory) was 
reported with NINLARO. The most commonly reported 
reaction was peripheral sensory neuropathy (19% and 
14% in the NINLARO and placebo regimens, respectively). 
Peripheral motor neuropathy was not commonly 
reported in either regimen (< 1%). Peripheral neuropathy 
resulted in discontinuation of one or more of the three 
drugs in 1% of patients in both regimens. Monitor 
patients for symptoms of peripheral neuropathy and 
adjust dosing as needed.

• Peripheral Edema was reported with NINLARO. Monitor 
for fluid retention. Investigate for underlying causes 
when appropriate and provide supportive care as 
necessary. Adjust dosing of dexamethasone per its 
prescribing information or NINLARO for Grade 3 or 4 
symptoms.

• Cutaneous Reactions: Rash, most commonly maculo-
papular and macular rash, was reported with NINLARO. 
Rash resulted in discontinuation of one or more of the 
three drugs in < 1% of patients in both regimens. Manage 
rash with supportive care or with dose modification.

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

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in < 1% of patients treated with 
NINLARO. Events of liver impairment have been reported 
(6% in the NINLARO regimen and 5% in the placebo 
regimen). Monitor hepatic enzymes regularly during 
treatment and adjust dosing as needed.

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

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen and greater than the placebo regimen, 
respectively, were diarrhea (42%, 36%), constipation (34%, 
25%), thrombocytopenia (78%, 54%; pooled from adverse 
events and laboratory data), peripheral neuropathy (28%, 
21%), nausea (26%, 21%), peripheral edema (25%, 18%), 
vomiting (22%, 11%), and back pain (21%, 16%). Serious 
adverse reactions reported in ≥ 2% of patients included 
thrombocytopenia (2%) and diarrhea (2%).

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

SPECIAL POPULATIONS
• Hepatic Impairment: Reduce the NINLARO starting dose 

to 3 mg in patients with moderate or severe hepatic 
impairment.

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

• Lactation: Advise women not to breastfeed during 
treatment with NINLARO and for 90 days after the 
last dose.

Please see accompanying Brief Summary on the 
following pages.

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

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

NINLARO is indicated in combination with lenalidomide and dexamethasone for 
the treatment of patients with multiple myeloma who have received at least one 
prior therapy.
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Continuous treatment with a proteasome inhibitor (PI)-based 
regimen is associated with clinical benefits in multiple myeloma.1,7,8
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• Peripheral Neuropathy (predominantly sensory) was 
reported with NINLARO. The most commonly reported 
reaction was peripheral sensory neuropathy (19% and 
14% in the NINLARO and placebo regimens, respectively). 
Peripheral motor neuropathy was not commonly 
reported in either regimen (< 1%). Peripheral neuropathy 
resulted in discontinuation of one or more of the three 
drugs in 1% of patients in both regimens. Monitor 
patients for symptoms of peripheral neuropathy and 
adjust dosing as needed.

• Peripheral Edema was reported with NINLARO. Monitor 
for fluid retention. Investigate for underlying causes 
when appropriate and provide supportive care as 
necessary. Adjust dosing of dexamethasone per its 
prescribing information or NINLARO for Grade 3 or 4 
symptoms.

• Cutaneous Reactions: Rash, most commonly maculo-
papular and macular rash, was reported with NINLARO. 
Rash resulted in discontinuation of one or more of the 
three drugs in < 1% of patients in both regimens. Manage 
rash with supportive care or with dose modification.

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

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in < 1% of patients treated with 
NINLARO. Events of liver impairment have been reported 
(6% in the NINLARO regimen and 5% in the placebo 
regimen). Monitor hepatic enzymes regularly during 
treatment and adjust dosing as needed.

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

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen and greater than the placebo regimen, 
respectively, were diarrhea (42%, 36%), constipation (34%, 
25%), thrombocytopenia (78%, 54%; pooled from adverse 
events and laboratory data), peripheral neuropathy (28%, 
21%), nausea (26%, 21%), peripheral edema (25%, 18%), 
vomiting (22%, 11%), and back pain (21%, 16%). Serious 
adverse reactions reported in ≥ 2% of patients included 
thrombocytopenia (2%) and diarrhea (2%).

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

SPECIAL POPULATIONS
• Hepatic Impairment: Reduce the NINLARO starting dose 

to 3 mg in patients with moderate or severe hepatic 
impairment.

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

• Lactation: Advise women not to breastfeed during 
treatment with NINLARO and for 90 days after the 
last dose.

Please see accompanying Brief Summary on the 
following pages.

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

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

NINLARO is indicated in combination with lenalidomide and dexamethasone for 
the treatment of patients with multiple myeloma who have received at least one 
prior therapy.



BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATION
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day  
cycle and recovery to baseline by the start of the next cycle. Three percent  
of patients in the NINLARO regimen and 1% of patients in the placebo  
regimen had a platelet count ≤ 10,000/mm3 during treatment. Less than 1% of 
patients in both regimens had a platelet count ≤ 5000/mm3 during treatment. 
Discontinuations due to thrombocytopenia were similar in both regimens (< 1% 
of patients in the NINLARO regimen and 2% of patients in the placebo regimen 
discontinued one or more of the three drugs).The rate of platelet transfusions 
was 6% in the NINLARO regimen and 5% in the placebo regimen. 
Monitor platelet counts at least monthly during treatment with NINLARO. 
Consider more frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet transfusions as per 
standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting, 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 42% 
of patients in the NINLARO regimen and 36% in the placebo regimen, 
constipation in 34% and 25%, respectively, nausea in 26% and 21%, 
respectively, and vomiting in 22% and 11%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 1% of patients in the 
NINLARO regimen and < 1% of patients in the placebo regimen. Adjust dosing 
for Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 14% in the placebo 
regimen) and Grade 2 (8% in the NINLARO regimen and 5% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens; there were no Grade 4 or serious adverse reactions. 
The most commonly reported reaction was peripheral sensory neuropathy (19% 
and 14% in the NINLARO and placebo regimen, respectively). Peripheral motor 
neuropathy was not commonly reported in either regimen (< 1%). Peripheral 
neuropathy resulted in discontinuation of one or more of the three drugs in 1% 
of patients in both regimens. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 25% and 18% of 
patients in the NINLARO and placebo regimens, respectively. The majority  
of peripheral edema adverse reactions were Grade 1 (16% in the NINLARO 
regimen and 13% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 4% in the placebo regimen).
Grade 3 peripheral edema was reported in 2% and 1% of patients in the 
NINLARO and placebo regimens, respectively. There was no Grade 4 peripheral 
edema reported. There were no discontinuations reported due to peripheral 
edema. Evaluate for underlying causes and provide supportive care, as 
necessary. Adjust dosing of dexamethasone per its prescribing information or 
NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 19% of patients in the 
NINLARO regimen and 11% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (10% in the NINLARO regimen and 7% 
in the placebo regimen) or Grade 2 (6% in the NINLARO regimen and 3% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 1% of patients in the placebo regimen. There were no Grade 4 or 
serious adverse reactions of rash reported. The most common type of rash 
reported in both regimens included maculo-papular and macular rash. Rash 
resulted in discontinuation of one or more of the three drugs in < 1% of patients 
in both regimens. Manage rash with supportive care or with dose modification 
if Grade 2 or higher.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in  
< 1% of patients treated with NINLARO. Events of liver impairment have been 
reported (6% in the NINLARO regimen and 5% in the placebo regimen). Monitor 
hepatic enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.

5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the final dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the final dose.
6.1 CLINICAL TRIALS EXPERIENCE
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=360) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=360). 
The most frequently reported adverse reactions (≥ 20%) in the NINLARO 
regimen and greater than the placebo regimen were diarrhea, constipation, 
thrombocytopenia, peripheral neuropathy, nausea, peripheral edema, 
vomiting, and back pain. Serious adverse reactions reported in ≥ 2% of 
patients included thrombocytopenia (2%) and diarrhea (2%). For each 
adverse reaction, one or more of the three drugs was discontinued in ≤ 1% 
of patients in the NINLARO regimen.
Table 4: Non-Hematologic Adverse Reactions Occurring in ≥ 5% of 
Patients with a ≥ 5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
System Organ Class / 

Preferred Term N (%) N (%)

All Grade 
3

Grade 
4 All Grade 

3
Grade 

4
Infections and infestations

Upper respiratory tract 
infection 69 (19) 1 (< 1) 0 52 (14) 2 (< 1) 0

Nervous system disorders
Peripheral neuropathies* 100 (28) 7 (2) 0 77 (21) 7 (2) 0

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

151 (42)
122 (34)
92 (26)
79 (22)

22 (6)
1 (< 1)
6 (2)
4 (1)

0
0
0
0

130 (36)
90 (25)
74 (21)
38 (11)

8 (2)
1 (< 1)

0
2 (< 1)

0
0
0
0

Skin and subcutaneous 
tissue disorders

Rash* 68 (19) 9 (3) 0 38 (11) 5 (1) 0
Musculoskeletal and  
connective tissue disorders

Back pain 74 (21) 2 (< 1) 0 57 (16) 9 (3) 0
General disorders and  
administration site conditions

Edema peripheral 91 (25) 8 (2) 0 66 (18) 4 (1) 0

Note: Adverse reactions included as preferred terms are based on MedDRA 
version 16.0.
 *Represents a pooling of preferred terms

Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
N (%) N (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 281 (78) 93 (26) 196 (54) 39 (11)

Neutropenia 240 (67) 93 (26) 239 (66) 107 (30)

Herpes Zoster
Herpes zoster was reported in 4% of patients in the NINLARO regimen and 2% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 

(Continued on next page)
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received antiviral prophylaxis had a lower incidence (< 1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (6%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 26% in patients in the NINLARO regimen and 
16% of patients in the placebo regimen. The most common adverse reactions 
were blurred vision (6% in the NINLARO regimen and 3% in the placebo 
regimen), dry eye (5% in the NINLARO regimen and 1% in the placebo regimen), 
and conjunctivitis (6% in the NINLARO regimen and 1% in the placebo regimen). 
Grade 3 adverse reactions were reported in 2% of patients in the NINLARO 
regimen and 1% in the placebo regimen.
Adverse Reactions Reported Outside of the Randomized Controlled Trial
The following serious adverse reactions have each been reported at a frequency 
of < 1%: acute febrile neutrophilic dermatosis (Sweet’s syndrome), Stevens-
Johnson syndrome, transverse myelitis, posterior reversible encephalopathy 
syndrome, tumor lysis syndrome, and thrombotic thrombocytopenic purpura. 
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO 
with strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and 
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: 
Risk Summary: Based on its mechanism of action and data from animal 
reproduction studies, NINLARO can cause fetal harm when administered to a 
pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity 
in pregnant rats and rabbits at doses resulting in exposures that were slightly 
higher than those observed in patients receiving the recommended dose. Advise 
pregnant women of the potential risk to a fetus. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2-4% and 15-20%, respectively. Animal 
Data: In an embryo-fetal development study in pregnant rabbits there were 
increases in fetal skeletal variations/abnormalities (caudal vertebrae, number of 
lumbar vertebrae, and full supernumerary ribs) at doses that were also maternally 
toxic (≥ 0.3 mg/kg). Exposures in the rabbit at 0.3 mg/kg were 1.9 times the clinical 
time averaged exposures at the recommended dose of 4 mg. In a rat dose 
range-finding embryo-fetal development study, at doses that were maternally 
toxic, there were decreases in fetal weights, a trend towards decreased fetal 
viability, and increased post-implantation losses at 0.6 mg/kg. Exposures in 
rats at the dose of 0.6 mg/kg was 2.5 times the clinical time averaged exposures 
at the recommended dose of 4 mg.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib  
or its metabolites in human milk, the effects of the drug on the breastfed 
infant, or the effects of the drug on milk production. Because of the potential 
for serious adverse reactions from NINLARO in a breastfed infant, advise 
women not to breastfeed during treatment with NINLARO and for 90 days 
after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating 
NINLARO. Contraception: Females: Advise females of reproductive potential to 
use effective non-hormonal contraception during treatment with NINLARO and 
for 90 days after the final dose. Dexamethasone is known to be a weak to 
moderate inducer of CYP3A4 as well as other enzymes and transporters. 
Because NINLARO is administered with dexamethasone, the risk for reduced 
efficacy of contraceptives needs to be considered. Males: Advise males with 
female partners of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days after the final dose. 
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of 
NINLARO, 55% were 65 and over, while 17% were 75 and over. No overall 
differences in safety or effectiveness were observed between these subjects 
and younger subjects, and other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but greater 
sensitivity of some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore 
can be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported 
in patients taking NINLARO. Manifestations of overdosage include adverse 
reactions reported at the recommended dosage. Serious adverse reactions 
reported with overdosage include severe nausea, vomiting, diarrhea, aspiration 

pneumonia, multiple organ failure and death. 
In the event of an overdosage, monitor for adverse reactions and provide 
appropriate supportive care. NINLARO is not dialyzable.
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed. 
•  Advise patients to take NINLARO once a week on the same day and at 

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

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

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

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

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

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

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

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

Thrombocytopenia: Advise patients that they may experience low platelet 
counts (thrombocytopenia). Signs of thrombocytopenia may include bleeding 
and easy bruising [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers 
if these adverse reactions persist [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers if 
they experience new or worsening rash [see Warnings and Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they  
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers  
if they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. 
Advise females of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days following the final dose. Advise 
women using hormonal contraceptives to also use a barrier method of 
contraception [see Use in Specific Populations (8.1)]. 
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with NINLARO and for 90 days following the 
final dose [see Use in Specific Populations (8.1)]. 
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the final dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before 
starting any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.  
©2021 Millennium Pharmaceuticals, Inc., a wholly owned subsidiary of 
Takeda Pharmaceutical Company Limited. All rights reserved.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATION
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day  
cycle and recovery to baseline by the start of the next cycle. Three percent  
of patients in the NINLARO regimen and 1% of patients in the placebo  
regimen had a platelet count ≤ 10,000/mm3 during treatment. Less than 1% of 
patients in both regimens had a platelet count ≤ 5000/mm3 during treatment. 
Discontinuations due to thrombocytopenia were similar in both regimens (< 1% 
of patients in the NINLARO regimen and 2% of patients in the placebo regimen 
discontinued one or more of the three drugs).The rate of platelet transfusions 
was 6% in the NINLARO regimen and 5% in the placebo regimen. 
Monitor platelet counts at least monthly during treatment with NINLARO. 
Consider more frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet transfusions as per 
standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting, 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 42% 
of patients in the NINLARO regimen and 36% in the placebo regimen, 
constipation in 34% and 25%, respectively, nausea in 26% and 21%, 
respectively, and vomiting in 22% and 11%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 1% of patients in the 
NINLARO regimen and < 1% of patients in the placebo regimen. Adjust dosing 
for Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 14% in the placebo 
regimen) and Grade 2 (8% in the NINLARO regimen and 5% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens; there were no Grade 4 or serious adverse reactions. 
The most commonly reported reaction was peripheral sensory neuropathy (19% 
and 14% in the NINLARO and placebo regimen, respectively). Peripheral motor 
neuropathy was not commonly reported in either regimen (< 1%). Peripheral 
neuropathy resulted in discontinuation of one or more of the three drugs in 1% 
of patients in both regimens. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 25% and 18% of 
patients in the NINLARO and placebo regimens, respectively. The majority  
of peripheral edema adverse reactions were Grade 1 (16% in the NINLARO 
regimen and 13% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 4% in the placebo regimen).
Grade 3 peripheral edema was reported in 2% and 1% of patients in the 
NINLARO and placebo regimens, respectively. There was no Grade 4 peripheral 
edema reported. There were no discontinuations reported due to peripheral 
edema. Evaluate for underlying causes and provide supportive care, as 
necessary. Adjust dosing of dexamethasone per its prescribing information or 
NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 19% of patients in the 
NINLARO regimen and 11% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (10% in the NINLARO regimen and 7% 
in the placebo regimen) or Grade 2 (6% in the NINLARO regimen and 3% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 1% of patients in the placebo regimen. There were no Grade 4 or 
serious adverse reactions of rash reported. The most common type of rash 
reported in both regimens included maculo-papular and macular rash. Rash 
resulted in discontinuation of one or more of the three drugs in < 1% of patients 
in both regimens. Manage rash with supportive care or with dose modification 
if Grade 2 or higher.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in  
< 1% of patients treated with NINLARO. Events of liver impairment have been 
reported (6% in the NINLARO regimen and 5% in the placebo regimen). Monitor 
hepatic enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.

5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the final dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the final dose.
6.1 CLINICAL TRIALS EXPERIENCE
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=360) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=360). 
The most frequently reported adverse reactions (≥ 20%) in the NINLARO 
regimen and greater than the placebo regimen were diarrhea, constipation, 
thrombocytopenia, peripheral neuropathy, nausea, peripheral edema, 
vomiting, and back pain. Serious adverse reactions reported in ≥ 2% of 
patients included thrombocytopenia (2%) and diarrhea (2%). For each 
adverse reaction, one or more of the three drugs was discontinued in ≤ 1% 
of patients in the NINLARO regimen.
Table 4: Non-Hematologic Adverse Reactions Occurring in ≥ 5% of 
Patients with a ≥ 5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
System Organ Class / 

Preferred Term N (%) N (%)

All Grade 
3

Grade 
4 All Grade 

3
Grade 

4
Infections and infestations

Upper respiratory tract 
infection 69 (19) 1 (< 1) 0 52 (14) 2 (< 1) 0

Nervous system disorders
Peripheral neuropathies* 100 (28) 7 (2) 0 77 (21) 7 (2) 0

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

151 (42)
122 (34)
92 (26)
79 (22)

22 (6)
1 (< 1)
6 (2)
4 (1)

0
0
0
0

130 (36)
90 (25)
74 (21)
38 (11)

8 (2)
1 (< 1)

0
2 (< 1)

0
0
0
0

Skin and subcutaneous 
tissue disorders

Rash* 68 (19) 9 (3) 0 38 (11) 5 (1) 0
Musculoskeletal and  
connective tissue disorders

Back pain 74 (21) 2 (< 1) 0 57 (16) 9 (3) 0
General disorders and  
administration site conditions

Edema peripheral 91 (25) 8 (2) 0 66 (18) 4 (1) 0

Note: Adverse reactions included as preferred terms are based on MedDRA 
version 16.0.
 *Represents a pooling of preferred terms

Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
N (%) N (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 281 (78) 93 (26) 196 (54) 39 (11)

Neutropenia 240 (67) 93 (26) 239 (66) 107 (30)

Herpes Zoster
Herpes zoster was reported in 4% of patients in the NINLARO regimen and 2% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 
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received antiviral prophylaxis had a lower incidence (< 1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (6%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 26% in patients in the NINLARO regimen and 
16% of patients in the placebo regimen. The most common adverse reactions 
were blurred vision (6% in the NINLARO regimen and 3% in the placebo 
regimen), dry eye (5% in the NINLARO regimen and 1% in the placebo regimen), 
and conjunctivitis (6% in the NINLARO regimen and 1% in the placebo regimen). 
Grade 3 adverse reactions were reported in 2% of patients in the NINLARO 
regimen and 1% in the placebo regimen.
Adverse Reactions Reported Outside of the Randomized Controlled Trial
The following serious adverse reactions have each been reported at a frequency 
of < 1%: acute febrile neutrophilic dermatosis (Sweet’s syndrome), Stevens-
Johnson syndrome, transverse myelitis, posterior reversible encephalopathy 
syndrome, tumor lysis syndrome, and thrombotic thrombocytopenic purpura. 
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO 
with strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and 
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: 
Risk Summary: Based on its mechanism of action and data from animal 
reproduction studies, NINLARO can cause fetal harm when administered to a 
pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity 
in pregnant rats and rabbits at doses resulting in exposures that were slightly 
higher than those observed in patients receiving the recommended dose. Advise 
pregnant women of the potential risk to a fetus. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2-4% and 15-20%, respectively. Animal 
Data: In an embryo-fetal development study in pregnant rabbits there were 
increases in fetal skeletal variations/abnormalities (caudal vertebrae, number of 
lumbar vertebrae, and full supernumerary ribs) at doses that were also maternally 
toxic (≥ 0.3 mg/kg). Exposures in the rabbit at 0.3 mg/kg were 1.9 times the clinical 
time averaged exposures at the recommended dose of 4 mg. In a rat dose 
range-finding embryo-fetal development study, at doses that were maternally 
toxic, there were decreases in fetal weights, a trend towards decreased fetal 
viability, and increased post-implantation losses at 0.6 mg/kg. Exposures in 
rats at the dose of 0.6 mg/kg was 2.5 times the clinical time averaged exposures 
at the recommended dose of 4 mg.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib  
or its metabolites in human milk, the effects of the drug on the breastfed 
infant, or the effects of the drug on milk production. Because of the potential 
for serious adverse reactions from NINLARO in a breastfed infant, advise 
women not to breastfeed during treatment with NINLARO and for 90 days 
after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating 
NINLARO. Contraception: Females: Advise females of reproductive potential to 
use effective non-hormonal contraception during treatment with NINLARO and 
for 90 days after the final dose. Dexamethasone is known to be a weak to 
moderate inducer of CYP3A4 as well as other enzymes and transporters. 
Because NINLARO is administered with dexamethasone, the risk for reduced 
efficacy of contraceptives needs to be considered. Males: Advise males with 
female partners of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days after the final dose. 
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of 
NINLARO, 55% were 65 and over, while 17% were 75 and over. No overall 
differences in safety or effectiveness were observed between these subjects 
and younger subjects, and other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but greater 
sensitivity of some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore 
can be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported 
in patients taking NINLARO. Manifestations of overdosage include adverse 
reactions reported at the recommended dosage. Serious adverse reactions 
reported with overdosage include severe nausea, vomiting, diarrhea, aspiration 

pneumonia, multiple organ failure and death. 
In the event of an overdosage, monitor for adverse reactions and provide 
appropriate supportive care. NINLARO is not dialyzable.
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed. 
•  Advise patients to take NINLARO once a week on the same day and at 

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

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

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

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

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

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

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

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

Thrombocytopenia: Advise patients that they may experience low platelet 
counts (thrombocytopenia). Signs of thrombocytopenia may include bleeding 
and easy bruising [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers 
if these adverse reactions persist [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers if 
they experience new or worsening rash [see Warnings and Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they  
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers  
if they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. 
Advise females of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days following the final dose. Advise 
women using hormonal contraceptives to also use a barrier method of 
contraception [see Use in Specific Populations (8.1)]. 
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with NINLARO and for 90 days following the 
final dose [see Use in Specific Populations (8.1)]. 
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the final dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before 
starting any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.  
©2021 Millennium Pharmaceuticals, Inc., a wholly owned subsidiary of 
Takeda Pharmaceutical Company Limited. All rights reserved.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATION
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day  
cycle and recovery to baseline by the start of the next cycle. Three percent  
of patients in the NINLARO regimen and 1% of patients in the placebo  
regimen had a platelet count ≤ 10,000/mm3 during treatment. Less than 1% of 
patients in both regimens had a platelet count ≤ 5000/mm3 during treatment. 
Discontinuations due to thrombocytopenia were similar in both regimens (< 1% 
of patients in the NINLARO regimen and 2% of patients in the placebo regimen 
discontinued one or more of the three drugs).The rate of platelet transfusions 
was 6% in the NINLARO regimen and 5% in the placebo regimen. 
Monitor platelet counts at least monthly during treatment with NINLARO. 
Consider more frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet transfusions as per 
standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting, 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 42% 
of patients in the NINLARO regimen and 36% in the placebo regimen, 
constipation in 34% and 25%, respectively, nausea in 26% and 21%, 
respectively, and vomiting in 22% and 11%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 1% of patients in the 
NINLARO regimen and < 1% of patients in the placebo regimen. Adjust dosing 
for Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 14% in the placebo 
regimen) and Grade 2 (8% in the NINLARO regimen and 5% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens; there were no Grade 4 or serious adverse reactions. 
The most commonly reported reaction was peripheral sensory neuropathy (19% 
and 14% in the NINLARO and placebo regimen, respectively). Peripheral motor 
neuropathy was not commonly reported in either regimen (< 1%). Peripheral 
neuropathy resulted in discontinuation of one or more of the three drugs in 1% 
of patients in both regimens. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 25% and 18% of 
patients in the NINLARO and placebo regimens, respectively. The majority  
of peripheral edema adverse reactions were Grade 1 (16% in the NINLARO 
regimen and 13% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 4% in the placebo regimen).
Grade 3 peripheral edema was reported in 2% and 1% of patients in the 
NINLARO and placebo regimens, respectively. There was no Grade 4 peripheral 
edema reported. There were no discontinuations reported due to peripheral 
edema. Evaluate for underlying causes and provide supportive care, as 
necessary. Adjust dosing of dexamethasone per its prescribing information or 
NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 19% of patients in the 
NINLARO regimen and 11% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (10% in the NINLARO regimen and 7% 
in the placebo regimen) or Grade 2 (6% in the NINLARO regimen and 3% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 1% of patients in the placebo regimen. There were no Grade 4 or 
serious adverse reactions of rash reported. The most common type of rash 
reported in both regimens included maculo-papular and macular rash. Rash 
resulted in discontinuation of one or more of the three drugs in < 1% of patients 
in both regimens. Manage rash with supportive care or with dose modification 
if Grade 2 or higher.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in  
< 1% of patients treated with NINLARO. Events of liver impairment have been 
reported (6% in the NINLARO regimen and 5% in the placebo regimen). Monitor 
hepatic enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.

5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the final dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the final dose.
6.1 CLINICAL TRIALS EXPERIENCE
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=360) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=360). 
The most frequently reported adverse reactions (≥ 20%) in the NINLARO 
regimen and greater than the placebo regimen were diarrhea, constipation, 
thrombocytopenia, peripheral neuropathy, nausea, peripheral edema, 
vomiting, and back pain. Serious adverse reactions reported in ≥ 2% of 
patients included thrombocytopenia (2%) and diarrhea (2%). For each 
adverse reaction, one or more of the three drugs was discontinued in ≤ 1% 
of patients in the NINLARO regimen.
Table 4: Non-Hematologic Adverse Reactions Occurring in ≥ 5% of 
Patients with a ≥ 5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
System Organ Class / 

Preferred Term N (%) N (%)

All Grade 
3

Grade 
4 All Grade 

3
Grade 

4
Infections and infestations

Upper respiratory tract 
infection 69 (19) 1 (< 1) 0 52 (14) 2 (< 1) 0

Nervous system disorders
Peripheral neuropathies* 100 (28) 7 (2) 0 77 (21) 7 (2) 0

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

151 (42)
122 (34)
92 (26)
79 (22)

22 (6)
1 (< 1)
6 (2)
4 (1)

0
0
0
0

130 (36)
90 (25)
74 (21)
38 (11)

8 (2)
1 (< 1)

0
2 (< 1)

0
0
0
0

Skin and subcutaneous 
tissue disorders

Rash* 68 (19) 9 (3) 0 38 (11) 5 (1) 0
Musculoskeletal and  
connective tissue disorders

Back pain 74 (21) 2 (< 1) 0 57 (16) 9 (3) 0
General disorders and  
administration site conditions

Edema peripheral 91 (25) 8 (2) 0 66 (18) 4 (1) 0

Note: Adverse reactions included as preferred terms are based on MedDRA 
version 16.0.
 *Represents a pooling of preferred terms

Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
N (%) N (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 281 (78) 93 (26) 196 (54) 39 (11)

Neutropenia 240 (67) 93 (26) 239 (66) 107 (30)

Herpes Zoster
Herpes zoster was reported in 4% of patients in the NINLARO regimen and 2% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 
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received antiviral prophylaxis had a lower incidence (< 1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (6%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 26% in patients in the NINLARO regimen and 
16% of patients in the placebo regimen. The most common adverse reactions 
were blurred vision (6% in the NINLARO regimen and 3% in the placebo 
regimen), dry eye (5% in the NINLARO regimen and 1% in the placebo regimen), 
and conjunctivitis (6% in the NINLARO regimen and 1% in the placebo regimen). 
Grade 3 adverse reactions were reported in 2% of patients in the NINLARO 
regimen and 1% in the placebo regimen.
Adverse Reactions Reported Outside of the Randomized Controlled Trial
The following serious adverse reactions have each been reported at a frequency 
of < 1%: acute febrile neutrophilic dermatosis (Sweet’s syndrome), Stevens-
Johnson syndrome, transverse myelitis, posterior reversible encephalopathy 
syndrome, tumor lysis syndrome, and thrombotic thrombocytopenic purpura. 
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO 
with strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and 
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: 
Risk Summary: Based on its mechanism of action and data from animal 
reproduction studies, NINLARO can cause fetal harm when administered to a 
pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity 
in pregnant rats and rabbits at doses resulting in exposures that were slightly 
higher than those observed in patients receiving the recommended dose. Advise 
pregnant women of the potential risk to a fetus. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2-4% and 15-20%, respectively. Animal 
Data: In an embryo-fetal development study in pregnant rabbits there were 
increases in fetal skeletal variations/abnormalities (caudal vertebrae, number of 
lumbar vertebrae, and full supernumerary ribs) at doses that were also maternally 
toxic (≥ 0.3 mg/kg). Exposures in the rabbit at 0.3 mg/kg were 1.9 times the clinical 
time averaged exposures at the recommended dose of 4 mg. In a rat dose 
range-finding embryo-fetal development study, at doses that were maternally 
toxic, there were decreases in fetal weights, a trend towards decreased fetal 
viability, and increased post-implantation losses at 0.6 mg/kg. Exposures in 
rats at the dose of 0.6 mg/kg was 2.5 times the clinical time averaged exposures 
at the recommended dose of 4 mg.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib  
or its metabolites in human milk, the effects of the drug on the breastfed 
infant, or the effects of the drug on milk production. Because of the potential 
for serious adverse reactions from NINLARO in a breastfed infant, advise 
women not to breastfeed during treatment with NINLARO and for 90 days 
after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating 
NINLARO. Contraception: Females: Advise females of reproductive potential to 
use effective non-hormonal contraception during treatment with NINLARO and 
for 90 days after the final dose. Dexamethasone is known to be a weak to 
moderate inducer of CYP3A4 as well as other enzymes and transporters. 
Because NINLARO is administered with dexamethasone, the risk for reduced 
efficacy of contraceptives needs to be considered. Males: Advise males with 
female partners of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days after the final dose. 
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of 
NINLARO, 55% were 65 and over, while 17% were 75 and over. No overall 
differences in safety or effectiveness were observed between these subjects 
and younger subjects, and other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but greater 
sensitivity of some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore 
can be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported 
in patients taking NINLARO. Manifestations of overdosage include adverse 
reactions reported at the recommended dosage. Serious adverse reactions 
reported with overdosage include severe nausea, vomiting, diarrhea, aspiration 

pneumonia, multiple organ failure and death. 
In the event of an overdosage, monitor for adverse reactions and provide 
appropriate supportive care. NINLARO is not dialyzable.
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed. 
•  Advise patients to take NINLARO once a week on the same day and at 

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

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

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

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

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

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

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

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

Thrombocytopenia: Advise patients that they may experience low platelet 
counts (thrombocytopenia). Signs of thrombocytopenia may include bleeding 
and easy bruising [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers 
if these adverse reactions persist [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers if 
they experience new or worsening rash [see Warnings and Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they  
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers  
if they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. 
Advise females of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days following the final dose. Advise 
women using hormonal contraceptives to also use a barrier method of 
contraception [see Use in Specific Populations (8.1)]. 
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with NINLARO and for 90 days following the 
final dose [see Use in Specific Populations (8.1)]. 
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the final dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before 
starting any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.  
©2021 Millennium Pharmaceuticals, Inc., a wholly owned subsidiary of 
Takeda Pharmaceutical Company Limited. All rights reserved.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATION
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day  
cycle and recovery to baseline by the start of the next cycle. Three percent  
of patients in the NINLARO regimen and 1% of patients in the placebo  
regimen had a platelet count ≤ 10,000/mm3 during treatment. Less than 1% of 
patients in both regimens had a platelet count ≤ 5000/mm3 during treatment. 
Discontinuations due to thrombocytopenia were similar in both regimens (< 1% 
of patients in the NINLARO regimen and 2% of patients in the placebo regimen 
discontinued one or more of the three drugs).The rate of platelet transfusions 
was 6% in the NINLARO regimen and 5% in the placebo regimen. 
Monitor platelet counts at least monthly during treatment with NINLARO. 
Consider more frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet transfusions as per 
standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting, 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 42% 
of patients in the NINLARO regimen and 36% in the placebo regimen, 
constipation in 34% and 25%, respectively, nausea in 26% and 21%, 
respectively, and vomiting in 22% and 11%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 1% of patients in the 
NINLARO regimen and < 1% of patients in the placebo regimen. Adjust dosing 
for Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 14% in the placebo 
regimen) and Grade 2 (8% in the NINLARO regimen and 5% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens; there were no Grade 4 or serious adverse reactions. 
The most commonly reported reaction was peripheral sensory neuropathy (19% 
and 14% in the NINLARO and placebo regimen, respectively). Peripheral motor 
neuropathy was not commonly reported in either regimen (< 1%). Peripheral 
neuropathy resulted in discontinuation of one or more of the three drugs in 1% 
of patients in both regimens. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 25% and 18% of 
patients in the NINLARO and placebo regimens, respectively. The majority  
of peripheral edema adverse reactions were Grade 1 (16% in the NINLARO 
regimen and 13% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 4% in the placebo regimen).
Grade 3 peripheral edema was reported in 2% and 1% of patients in the 
NINLARO and placebo regimens, respectively. There was no Grade 4 peripheral 
edema reported. There were no discontinuations reported due to peripheral 
edema. Evaluate for underlying causes and provide supportive care, as 
necessary. Adjust dosing of dexamethasone per its prescribing information or 
NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 19% of patients in the 
NINLARO regimen and 11% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (10% in the NINLARO regimen and 7% 
in the placebo regimen) or Grade 2 (6% in the NINLARO regimen and 3% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 1% of patients in the placebo regimen. There were no Grade 4 or 
serious adverse reactions of rash reported. The most common type of rash 
reported in both regimens included maculo-papular and macular rash. Rash 
resulted in discontinuation of one or more of the three drugs in < 1% of patients 
in both regimens. Manage rash with supportive care or with dose modification 
if Grade 2 or higher.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in  
< 1% of patients treated with NINLARO. Events of liver impairment have been 
reported (6% in the NINLARO regimen and 5% in the placebo regimen). Monitor 
hepatic enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.

5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the final dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the final dose.
6.1 CLINICAL TRIALS EXPERIENCE
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=360) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=360). 
The most frequently reported adverse reactions (≥ 20%) in the NINLARO 
regimen and greater than the placebo regimen were diarrhea, constipation, 
thrombocytopenia, peripheral neuropathy, nausea, peripheral edema, 
vomiting, and back pain. Serious adverse reactions reported in ≥ 2% of 
patients included thrombocytopenia (2%) and diarrhea (2%). For each 
adverse reaction, one or more of the three drugs was discontinued in ≤ 1% 
of patients in the NINLARO regimen.
Table 4: Non-Hematologic Adverse Reactions Occurring in ≥ 5% of 
Patients with a ≥ 5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
System Organ Class / 

Preferred Term N (%) N (%)

All Grade 
3

Grade 
4 All Grade 

3
Grade 

4
Infections and infestations

Upper respiratory tract 
infection 69 (19) 1 (< 1) 0 52 (14) 2 (< 1) 0

Nervous system disorders
Peripheral neuropathies* 100 (28) 7 (2) 0 77 (21) 7 (2) 0

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

151 (42)
122 (34)
92 (26)
79 (22)

22 (6)
1 (< 1)
6 (2)
4 (1)

0
0
0
0

130 (36)
90 (25)
74 (21)
38 (11)

8 (2)
1 (< 1)

0
2 (< 1)

0
0
0
0

Skin and subcutaneous 
tissue disorders

Rash* 68 (19) 9 (3) 0 38 (11) 5 (1) 0
Musculoskeletal and  
connective tissue disorders

Back pain 74 (21) 2 (< 1) 0 57 (16) 9 (3) 0
General disorders and  
administration site conditions

Edema peripheral 91 (25) 8 (2) 0 66 (18) 4 (1) 0

Note: Adverse reactions included as preferred terms are based on MedDRA 
version 16.0.
 *Represents a pooling of preferred terms

Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=360

Placebo +  
Lenalidomide and  
Dexamethasone 

N=360
N (%) N (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 281 (78) 93 (26) 196 (54) 39 (11)

Neutropenia 240 (67) 93 (26) 239 (66) 107 (30)

Herpes Zoster
Herpes zoster was reported in 4% of patients in the NINLARO regimen and 2% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 

(Continued on next page)

Brief Summary (cont’d)
received antiviral prophylaxis had a lower incidence (< 1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (6%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 26% in patients in the NINLARO regimen and 
16% of patients in the placebo regimen. The most common adverse reactions 
were blurred vision (6% in the NINLARO regimen and 3% in the placebo 
regimen), dry eye (5% in the NINLARO regimen and 1% in the placebo regimen), 
and conjunctivitis (6% in the NINLARO regimen and 1% in the placebo regimen). 
Grade 3 adverse reactions were reported in 2% of patients in the NINLARO 
regimen and 1% in the placebo regimen.
Adverse Reactions Reported Outside of the Randomized Controlled Trial
The following serious adverse reactions have each been reported at a frequency 
of < 1%: acute febrile neutrophilic dermatosis (Sweet’s syndrome), Stevens-
Johnson syndrome, transverse myelitis, posterior reversible encephalopathy 
syndrome, tumor lysis syndrome, and thrombotic thrombocytopenic purpura. 
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO 
with strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and 
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: 
Risk Summary: Based on its mechanism of action and data from animal 
reproduction studies, NINLARO can cause fetal harm when administered to a 
pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity 
in pregnant rats and rabbits at doses resulting in exposures that were slightly 
higher than those observed in patients receiving the recommended dose. Advise 
pregnant women of the potential risk to a fetus. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2-4% and 15-20%, respectively. Animal 
Data: In an embryo-fetal development study in pregnant rabbits there were 
increases in fetal skeletal variations/abnormalities (caudal vertebrae, number of 
lumbar vertebrae, and full supernumerary ribs) at doses that were also maternally 
toxic (≥ 0.3 mg/kg). Exposures in the rabbit at 0.3 mg/kg were 1.9 times the clinical 
time averaged exposures at the recommended dose of 4 mg. In a rat dose 
range-finding embryo-fetal development study, at doses that were maternally 
toxic, there were decreases in fetal weights, a trend towards decreased fetal 
viability, and increased post-implantation losses at 0.6 mg/kg. Exposures in 
rats at the dose of 0.6 mg/kg was 2.5 times the clinical time averaged exposures 
at the recommended dose of 4 mg.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib  
or its metabolites in human milk, the effects of the drug on the breastfed 
infant, or the effects of the drug on milk production. Because of the potential 
for serious adverse reactions from NINLARO in a breastfed infant, advise 
women not to breastfeed during treatment with NINLARO and for 90 days 
after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating 
NINLARO. Contraception: Females: Advise females of reproductive potential to 
use effective non-hormonal contraception during treatment with NINLARO and 
for 90 days after the final dose. Dexamethasone is known to be a weak to 
moderate inducer of CYP3A4 as well as other enzymes and transporters. 
Because NINLARO is administered with dexamethasone, the risk for reduced 
efficacy of contraceptives needs to be considered. Males: Advise males with 
female partners of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days after the final dose. 
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of 
NINLARO, 55% were 65 and over, while 17% were 75 and over. No overall 
differences in safety or effectiveness were observed between these subjects 
and younger subjects, and other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but greater 
sensitivity of some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore 
can be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported 
in patients taking NINLARO. Manifestations of overdosage include adverse 
reactions reported at the recommended dosage. Serious adverse reactions 
reported with overdosage include severe nausea, vomiting, diarrhea, aspiration 

pneumonia, multiple organ failure and death. 
In the event of an overdosage, monitor for adverse reactions and provide 
appropriate supportive care. NINLARO is not dialyzable.
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed. 
•  Advise patients to take NINLARO once a week on the same day and at 

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

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

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

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

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

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

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

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

Thrombocytopenia: Advise patients that they may experience low platelet 
counts (thrombocytopenia). Signs of thrombocytopenia may include bleeding 
and easy bruising [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers 
if these adverse reactions persist [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers if 
they experience new or worsening rash [see Warnings and Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they  
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers  
if they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. 
Advise females of reproductive potential to use effective contraception during 
treatment with NINLARO and for 90 days following the final dose. Advise 
women using hormonal contraceptives to also use a barrier method of 
contraception [see Use in Specific Populations (8.1)]. 
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with NINLARO and for 90 days following the 
final dose [see Use in Specific Populations (8.1)]. 
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the final dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before 
starting any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.  
©2021 Millennium Pharmaceuticals, Inc., a wholly owned subsidiary of 
Takeda Pharmaceutical Company Limited. All rights reserved.
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Updates in Treating 
HER2-Positive 
Breast Cancer

At an Around the Practice presentation 
hosted by CancerNetwork®, experts 
spoke about new data in treatment 

regimens for HER2-positive breast cancer. The 
panel was led by Sara Hurvitz, MD, medical 
director of the University of California Los 
Angeles (UCLA) Jonsson Comprehensive 
Cancer Center Clinical Research Unit, co- 
director of the Santa Monica-UCLA Out-
patient Oncology Practices, and director of 
UCLA’s Breast Cancer Clinical Trials Program. 

The other experts on the panel were Neil 
M. Iyengar, MD, a medical oncologist at 
Memorial Sloan Kettering Cancer Center in 
New York; Vijayakrishna Gadi, MD, PhD, 
professor and director of medical oncology 
in the Department of Medicine and associ-
ate director of translational oncology at the 
University of Illinois in Chicago; and Reshma 
L. Mahtani, DO, chief of breast oncology at 
Miami Cancer Institute at Baptist Health 
South Florida in Miami. 

Overview of DESTINY-Breast03
HURVITZ: We know that HER2-postitive 
metastatic breast cancer is a rapidly evolving 
field right now. We have 8 FDA-approved 
therapies that target HER2, with more to 
come. [Data for] a new ADC [antibody-drug 
conjugate] were presented at the [European 
Society for Medical Oncology] Congress, 
and I’m excited to discuss how you are  
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AROUND THE PRACTICEBREAST CANCER

implementing the new data and what your 
standard of care is for HER2-postitive 
metastatic disease. There was a big data 
splash looking at the efficacy of T-DXd 
[trastuzumab deruxtecan; Enhertu] vs 
T-DM1 [trastuzumab emtansine; Kadc-
yla] in the DESTINY-Breast03 study 
[NCT03529110].1

IYENGAR: The trial included more 
than 500 patients. Eligible patients had 
HER2-postitive unresectable or meta-
static breast cancer and had previously 
been treated with trastuzumab plus a 
taxane in the metastatic setting. Patients 
with stable, treated brain [metastases] 
were eligible for enrollment on this trial. 
Patients were randomized 1:1 to either 
T-DXd or T-DM1, and the primary end 
point was progression-free survival [PFS]. 
Some important things about the study 
population to remember as we interpret 
the data [are that] the median age was  
54 years and the majority of patients, close 
to 60%, were enrolled in Asia. Nearly 
50% of the patients were receiving study 
treatment in the second line and the rest 
were receiving study treatment in the third 
line or beyond. All patients had [received] 
prior trastuzumab [Herceptin] and about 
60% enrolled had [received] prior pertu-
zumab [Perjeta]. This PFS had a follow-up 
of 15 months, while median PFS was not 
reached in the T-DXd arm [vs] 6.8 months 
in the T-DM1 arm. The 12-month PFS rate 
was 75% in the T-DXd arm vs 34% in 
the T-DM1 arm, and the HR was 0.28 
favoring T-DXd [95% CI, 0.22-0.37;  
P = 7.8 × 10–22]. There was an overall 
survival [OS] benefit reported with a HR 
of 0.56 [95% CI, 0.36-0.86; P = .007172], 
and an objective response rate [ORR] of 
80% in the T-DXd arm vs 34% in the 
T-DM1 arm. There were no new safety 
signals in terms of adverse events and the 
rate of any-grade interstitial lung disease 
[was 10.5%].

Choosing Therapy Based  
on Recent Data
HURVITZ: When you have a patient in the 
second-line setting, what are the end points 

in clinical trials that compel you to change 
practice? T-DM1 is supported by OS data 
from the EMILIA trial [NCT00829166], 
but the DESTINY-Breast03 OS [data 
are] not mature.2 It has a strong trend, 
but we don’t know if patients receiving 
crossover therapy as standard of care 
will have a substantial OS benefit. Does 
that sway you away from using it in the 
second-line setting, or are these efficacy 
outcomes acceptable for you to switch?

IYENGAR: I look at the OS data. As we  
begin to see our patients with HER2-posi-
tive disease living longer, we will wait lon-
ger for those data. Most of our patients will 
receive these treatments at some point. I’m 
looking at the PFS and ORR, particularly 
if someone needs more rapid disease con-
trol. The response rate was impressive in 
the DESTINY-Breast01 [NCT03248492] 
and the DESTINY-Breast03 trials, which is 
important.3 Quality of life and the safety 
profile of the drug are important as well, 
because our patients are living longer and 
will likely be exposed to all these drugs 
at some point. Patient selection factors 
will matter in how we select our agents. 
Patients may have preferences for reg-
imens that fit better into their lifestyle; 
it may not just be the data [that play 
into a choice]. We’re fortunate to have 
enough available treatments that we can 
have these nuanced conversations with  
our patients.

HURVITZ: T-DXd is an ADC. It’s 
basically trastuzumab, the HER2-tar-
geted monoclonal antibody, linked to 
a chemotherapy payload that targets 
topoisomerase 1. In DESTINY-Breast03, 
this was compared with a different ADC, 
T-DM1. A question arose about hormone 
receptor–co-expressing breast cancers. In 
the forest plot of the DESTINY-Breast03 
trial, none of the subgroups shown had 
less benefit from T-DXd. It’s rare to see a 
forest plot where every subgroup has ben-
efits from the treatment. The subsets of 
patients with hormone receptor–positive 
and –negative breast cancer both seem to 
benefit. How do you feel about these data 
based on the subgroup analysis?

MAHTANI: I share your [opinion] on 
that forest plot where you don’t see 
a differential benefit in ER [estrogen 
receptor]–positive vs ER-negative, 
HER2-positive patients. In the earlier 
setting, when we used the CLEOPATRA 
regimen [pertuzumab, trastuzumab, and 
docetaxel; NCT00567190], many of us 
dropped the taxane [after that induction 
period] and started hormonal therapy as 
a maintenance with the [trastuzumab/ 
pertuzumab] backbone.4 There are ongo-
ing trials looking at the benefit of CDK4/6 
inhibitors on top of that. The PATINA 
study [NCT02947685] is looking at that 
approach, plus or minus a CDK4/6 inhib-
itor. There’s rationale in considering that 
approach, but in the setting of the data 
we looked at, I’d feel comfortable giving 
a patient with ER-positive, HER2-pos-
itive disease trastuzumab deruxtecan, 
knowing that the ER expression will not 
differentially affect their benefit. 

GADI: Interstitial lung disease [ILD] 
is a toxicity that we don’t have a lot of 
leeway with; the label and guidance from 
the company are very clear. If you suspect 
ILD, the recommendation is to hold the 
drug if it’s grade 1. If it’s grade 2, 3, or 
4, the recommendation is to discontinue 
the drug. You’ll have a patient in front 
of you, and you’ll make the right choice, 
but for grade 1 toxicities you may or may 
not need to start steroids. Hold the drug, 
let it resolve, and revisit the issue. If the 
risk-benefit ratio is in favor of restarting, 
then restart the same dose or a lower dose, 
whichever the guidance is, based on what 
you’re observing. It’s not worth crossing 
that line with this drug.

Review of the TULIP Trial
HURVITZ: [What about] data from the 
TULIP trial [NCT03262935]?5

GADI: This [trial involves] a molecule 
called trastuzumab duocarmazine vs phy-
sician’s choice [treatment]. This is another 
ADC [that] is an alkylator, a distinction 
from T-DM1—where you have a tubule 
inhibitor—or [trastuzumab] deruxte-
can—where you have a topoisomerase 1  
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inhibitor. This is a new mechanism of 
action for the chemotherapy compo-
nent. Once this drug is internalized and 
the linker is broken down, it is also a 
molecule [that] is capable of bystander 
effects. It kills the cell within, but it also 
theoretically might be able to attack some 
cells. It’s similar in terms of its abilities to 
[trastuzumab] deruxtecan. 

In this randomized phase 3 study, phy-
sician’s choice had several options. Three 
of them were chemotherapy plus trastu-
zumab, and one of them was lapatinib 
[Tykerb] plus capecitabine. Some options 
[may cause] hair loss, but it is not a major 
component. The chemotherapies were  
vinorelbine, and eribulin, and capecit-
abine. That’s something that people may 
notice. This is a 2:1 randomization; [also], 
the study population was well balanced 
[and] was about 10% Asian, which is 
different compared with what we saw 
on the DESTINY-03 trial.

The PFS was the primary end point, 
[and it] favored the new molecule. The 
[trastuzumab] duocarmazine molecule 
[had a median PFS of 7.0 months] vs phy-
sician’s choice at 4.9 months, and the HR 
was 0.64 for a 36% improvement and a 
statistically significant P value (P = .002). 
If you look at the [Kaplan-Meier] curves, 
you see each one of those landmark points 
at 12 months. Going onward, the lines 
stay apart; they don’t meet, and they stay 
stably apart. In terms of OS—it’s not 
mature yet [and] not statistically signifi-
cant—but it tilts in favor toward the new 
molecule at 20.4 months vs 16.3 months 
[HR, 0.83; 95% CI, 0.62-1.09; P = .153]. 
That may emerge as a positive signal in 
this [setting]. When you look at response 
to therapy, it’s not a lot different than 
what you’re seeing with the physician’s 
choice chemotherapy.

Overall responses were about 28% 
with the new molecule vs 30% with 
physician’s choice, and target lesions  
responded [at rates of] 70% vs 58%. The 
clinical benefit rates—this combination of 
[complete responses], [partial responses], 
and stable disease—were 38.5% vs 32%.  

A hint at more activity, patients main-
tained their responses longer, and PFS was 
likely different: Based on that, [this trial 
is] looking positive for an efficacy signal. 

The other side of the coin, [though], 
is the toxicity [with trastuzumab duo-
carmazine], particularly ocular toxicity. 
What do you think about that and how 
we’re going to roll that into our practices? 
Apart from that, it’s not different from 
the physician’s choice chemotherapy in 
terms of toxicity. There were few grade 
3 or greater toxicities in terms of mean-
ingful numbers, other than the ocular 
toxicity, which is a special interest here. 
That’s 30% of folks with events in the 
physician’s choice arm vs 78% with the 
new molecule for ocular toxicity, and 
the grade 3 rate was 21%. That is a lot 
of serious dry eye, and the requirement 
[is] that we’re going to need [an] ocular 
oncologist involved in this. Pneumonitis 
is generally low grade, and grade 3 events 
were around 2.5%, not in the ballpark of 
where we see [trastuzumab] deruxtecan.

In a polling question, audience members 
indicated that the DESTINY-Breast03 
trial was the most relevant to their prac-
tice (poll question 1).

CASE 1

• A woman, aged 62 years, 
presented with a palpable  
3.0-cm lump in her right breast. 

• Immunohistochemistry: HER2-
positive, hormone receptor–
negative breast cancer

• PET/CT scan: de novo 
metastases in the lung 

• Brain MRI: negative

• She initially received docetaxel, 
trastuzumab, and pertuzumab 
for 6 cycles, followed by 
trastuzumab/pertuzumab.

• Eight months later, she was 
rescanned and was found to 
have progression in the lungs. 

In a polling question, clinicians  
indicated they would give this patient 
T-DXd (poll question 2).

HURVITZ: Is this how you would 
address a patient whose disease has 
progressed in the lung with no brain me-
tastases after trastuzumab/pertuzumab 
and docetaxel?

GADI: It makes sense to me. We have 
the phase 3 [DESTINY-Breast03] study 
that shows that this is the choice agent 
in this context. It’s hard to argue with 
22 zeros in a P value in terms of PFS  
[P = 7.8 × 10–22]. I can understand some 
people wanting to wait for the survival 
data; it’s very reasonable. For the quarter 
of folks who are sticking with T-DM1 
in this patient, that makes sense, too, 
because there’s a big difference in the 
tolerability of the agents. We have 
data showing that when this is used 
in a slightly later line, it’s still active. If 
you’re looking at the patient in front of 
you, you make choices, but those choices  
are reasonable.

Poll Question 1. Which of the following 
studies is most relevant to you?

HER2CLIMB 16%

77%DESTINY-Breast03

6%DESTINY-Breast01

0%TULIP

Poll Question 2. Which therapy would 
you offer this patient at this point?

T-DM1 21%

11%
Tucatinib + 

trastuzumab + 
capecitabine

0%Lapatinib + 
capecitabine

T-DXd 68%
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CASE 2

• A woman, aged 56 years, with a new 
right breast mass was diagnosed on 
a screening mammogram.

• MRI: 2.5-cm mass in right breast; 2 
enlarged right axillary lymph nodes

• Biopsy: right breast and axillary 
lymph node revealed estrogen/
progesterone receptor–negative, 
HER2-positve invasive ductal 
carcinoma 

• Staging scans were negative for 
metastases. 

• Medical history: negative

• Family history: negative

• Social history: 1 child; menopause 
at 51 years

• She completed 6 cycles of 
docetaxel, carboplatin, trastuzumab, 
and pertuzumab.

• She underwent right mastectomy 
and axillary lymph node dissection. 
There was 0.8 cm of residual 
disease.

• She received T-DM1 and completed 
9 of 14 cycles. She stopped early 
because of neuropathy.

• Six months later, she was found 
to have liver lesions, and biopsy 
confi rmed metastatic HER2-positive 
breast cancer.

• Brain MRI: positive for 2 brain 
metastases (largest at 2.1 cm in the 
right frontal lobe)

In a polling question, clinicians indi-
cated they would give this patient tuca-
tinib plus trastuzumab plus capecitabine 
(poll question 3).

GADI: I agree with the community choice 
of a tucatinib-based regimen for many 
reasons. This is the type of patient who 
was enrolled in [DESTINY-Breast03], and 
the survival data that we look at speak to 
this patient. More worrisome is the rate of 
progression. In the � rst-line setting, brain 

metastases are very concerning. Patients 
like this continue to have more evidence 
of metastases in the CNS [central nervous 
system] over time. If you target these 1 or 2 
lesions with stereotactic radiosurgery and 
pick the tucatinib regimen, you might have 
an opportunity to suppress future metasta-
ses in a patient like this. The other option 
is a very active regimen with trastuzumab 
deruxtecan. Sticking with the data, I’d go 
with [tucatinib], and see what’s going on 
over time.

HURVITZ: Would you use SRS [stereo-
tactic radiosurgery] in a patient like this 
and follow it with tucatinib-based ther-
apy? Would you use SRS and do T-DXd? 
Or would you do tucatinib and put off 
locoregional therapy for the time being?

MAHTANI: When you send patients to 
a radiation oncologist, it’s dif� cult to get 
them to not offer SRS. Patients who par-
ticipate in trials are highly selected, and the 
strategy that was employed in the HER-
2CLIMB study [NCT02614794] would 
have allowed a patient with a brain lesion 
that was 2 cm or less and didn’t require 
immediate local therapy to be treated with 
just tucatinib.6 If it was up to me, I’d like 
to use only tucatinib, knowing that some 
of these local therapies are associated with 
other adverse effects. Now you have a pa-
tient who has a brain lesion and you’re not 
treating it with SRS. Most of these patients 
will be treated with local therapy. The sce-
nario in this case is something that we’ll 
see more frequently, because if you look at 
the KATHERINE data [NCT01772472], 
if you look at high-risk patients who had 

residual disease, even using our best drug 
in that setting, T-DM1, it didn’t affect the 
incidence of brain metastases for those pa-
tients.7 There are ongoing trials looking at 
that patient with high-risk residual disease. 
Tucatinib plus T-DM1 in the COMPASS 
trial [NCT04457596] looks to see if pre-
vention is the best medicine. 

References
1. Cortes J, Kim S, Chung W, et al. Trastuzumab 
deruxtecan (T-DXd) vs trastuzumab emtansine (T-
DM1) in patients (pts) with HER2+ metastatic breast 
cancer (mBC): results of the randomized phase III 
DESTINY-Breast03 study. Ann Oncol. 2021;32(suppl 
5):S1283-S1346. doi:10.1016/annonc/annonc741

2. Verma S, Miles D, Gianni L, et al; EMILIA Study Group. 
Trastuzumab emtansine for HER2-positive advanced 
breast cancer. N Engl J Med. 2012;367(19):1783-1791. 
doi:10.1056/NEJMoa1209124

3. Modi S, Saura C, Yamashita T, et al; DESTINY-Breast01 
Investigators. Trastuzumab deruxtecan in previously 
treated HER2-positive breast cancer. N Engl J Med. 
2020;382(7):610-621. doi:10.1056/NEJMoa1914510

4. Swain SM, Miles D, Kim SB, et al; CLEOPATRA 
Study Group. Pertuzumab, trastuzumab, and 
docetaxel for HER2-positive metastatic breast cancer 
(CLEOPATRA): end-of-study results from a double-
blind, randomised, placebo-controlled, phase 3 study. 
Lancet Oncol. 2020;21(4):519-530. doi:10.1016/S1470-
2045(19)30863-0

5. Saura Manich C, O’Shaughnessy J, Aftimos PG, et al. 
Primary outcome of the phase III SYD985.002/TULIP 
trial comparing [vic-]trastuzumab duocarmazine to 
physician’s choice treatment in patients with pre-treated 
HER2-positive locally advanced or metastatic breast 
cancer. Ann Oncol. 2021;32(suppl 5):S1283-S1346. 
doi:10.1016/annonc/annonc741

6. Murthy RK, Koi S, Okines A, et al. Tucatinib, 
trastuzumab, and capecitabine for HER2-
positive metastatic breast cancer. N Engl J Med. 
2020;382(7):597-609. doi:10.1056/NEJMoa1914609

7. von Minckwitz G, Huang C-S, Mano MS, et al; 
KATHERINE Investigators. Trastuzumab emtansine 
for residual invasive HER2-positive breast cancer. 
N Engl J Med. 2019;380(7):617-628. doi:10.1056/
NEJMoa1814017

Poll Question 3. Which therapy would 
you offer this patient at this point?

Restart T-DM1 0%

71%Tucatinib + trastuzumab 
+ capecitabine

4%Neratinib

T-DXd 25%

      

CancerNetwork.com/Breast_3.22

    Around the Practice: 
Updates in Treating HER2+
Breast Cancer



Based on overall survival (OS) data

The FIRST and ONLY immunotherapy approved
in the first-line maintenance setting

BAVENCIO® (avelumab) is indicated for the maintenance treatment of patients with locally advanced or metastatic 
urothelial carcinoma (UC) that has not progressed with fi rst-line platinum-containing chemotherapy.

First-line maintenance treatment of urothelial carcinoma

BAVENCIO can cause severe and fatal immune-mediated adverse 
reactions in any organ system or tissue and at any time after starting 
treatment with a PD-1/PD-L1 blocking antibody, including after 
discontinuation of treatment.
Early identifi cation and management of immune-mediated adverse 
reactions are essential to ensure safe use of PD-1/PD-L1 blocking 
antibodies. Monitor patients closely for symptoms and signs that may 
be clinical manifestations of underlying immune-mediated adverse 
reactions. Evaluate liver enzymes, creatinine, and thyroid function 
at baseline and periodically during treatment. In cases of suspected 
immune-mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute medical 
management promptly, including specialty consultation as appropriate. 
No dose reduction for BAVENCIO is recommended. For immune-
mediated adverse reactions, withhold or permanently discontinue 
BAVENCIO depending on severity. In general, withhold BAVENCIO for 
severe (Grade 3) immune-mediated adverse reactions. Permanently 
discontinue BAVENCIO for life-threatening (Grade 4) immune-mediated 
adverse reactions, recurrent severe (Grade 3) immune-mediated 
reactions that require systemic immunosuppressive treatment, or an 
inability to reduce corticosteroid dose to 10 mg or less of prednisone 
or equivalent per day within 12 weeks of initiating corticosteroids. 
In general, if BAVENCIO requires interruption or discontinuation, 
administer systemic corticosteroid therapy (1 to 2 mg/kg/day 

prednisone or equivalent) until improvement to Grade 1 or less. Upon 
improvement to Grade 1 or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. Consider administration of 
other systemic immunosuppressants in patients whose immune-
mediated adverse reactions are not controlled with corticosteroid 
therapy. Toxicity management guidelines for adverse reactions that do 
not necessarily require systemic corticosteroids (eg, endocrinopathies 
and dermatologic reactions) are discussed in subsequent sections.
BAVENCIO can cause immune-mediated pneumonitis. Withhold 
BAVENCIO for Grade 2, and permanently discontinue for Grade 3 
or Grade 4 pneumonitis. Immune-mediated pneumonitis occurred 
in 1.2% (21/1738) of patients, including fatal (0.1%), Grade 4 (0.1%), 
Grade 3 (0.3%), and Grade 2 (0.6%) adverse reactions. Systemic 
corticosteroids were required in all (21/21) patients with pneumonitis.
BAVENCIO can cause immune-mediated colitis. The primary 
component of immune-mediated colitis consisted of diarrhea. 
Cytomegalovirus infection/reactivation has been reported in patients 
with corticosteroid-refractory immune-mediated colitis. In cases of 
corticosteroid-refractory colitis, consider repeating infectious workup 
to exclude alternative etiologies. Withhold BAVENCIO for Grade 2 or 
Grade 3, and permanently discontinue for Grade 4 colitis. Immune-
mediated colitis occurred in 1.5% (26/1738) of patients, including 
Grade 3 (0.4%) and Grade 2 (0.7%) adverse reactions. Systemic 
corticosteroids were required in all (26/26) patients with colitis. 

National Comprehensive Cancer Network® (NCCN®) 
Recommendation
Avelumab (BAVENCIO) maintenance is the only 
NCCN CATEGORY 1 and PREFERRED immunotherapy 
option for both cisplatin-eligible and -ineligible patients 

with locally advanced or metastatic UC that has not progressed on
fi rst-line platinum-containing chemotherapy.1

Category 1=Based upon high-level evidence, there is uniform NCCN consensus that the 
intervention is appropriate.
Preferred intervention=Interventions that are based on superior effi  cacy, safety, and 
evidence; and, when appropriate, affordability.

IMPORTANT SAFETY INFORMATION (continues on following pages)

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

BAVENCIO® (avelumab) + best supportive care (BSC) demonstrated superior OS vs BSC alone

*P-value based on stratifi ed log-rank.
†  Using the VENTANA PD-L1 (SP263) assay, PD-L1-positive status was defi ned as PD-L1 expression in ≥25% of tumor cells or in ≥25% or 100% of tumor-associated

immune cells if the percentage of immune cells was >1% or ≤1%, respectively. If none of these criteria were met, PD-L1 status was considered negative.2

‡  BSC was administered as deemed appropriate by the treating physician, and could include treatment with antibiotics, nutritional support, and other patient management 
approaches with palliative intent (excludes systemic antitumor therapy).2

§  PD-L1 expression was assessed in tumor samples using the VENTANA PD-L1 (SP263) assay.2

   BICR=blinded independent central review; CI=confi dence interval; 
ECOG PS=Eastern Cooperative Oncology Group (ECOG) Performance Status; 
PD-1=programmed death-1 receptor; PD-L1=programmed death ligand-1.

Most common adverse reactions in the JAVELIN Bladder 100 Trial
The most common adverse reactions (≥20%) in patients receiving BAVENCIO + BSC vs BSC alone were:

•  Fatigue (35% vs 13%)   • Urinary tract infection (20% vs 11%)
•  Musculoskeletal pain (24% vs 15%)  • Rash (20% vs 2.3%) 

For information on warnings and precautions, see Important Safety Information starting on the previous page.
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Overall Survival Time (Months)

2826

All randomized patients (major efficacy outcome measure)

21.4 months
median OS
(95% CI: 18.9, 26.1)

BAVENCIO + BSC (n=350)

14.3 months
median OS

(95% CI: 12.9, 17.9)

14.3 months

BSC (n=350)

Hazard ratio (HR): 0.69 (95% CI: 0.56, 0.86);
2-sided P-value*=0.001

38
 BAVENCIO + BSC
 BSC alone

improvement in
median OS

improvement in

7.1
months

31% reduction
in risk of death
vs BSC alone

• OS was measured post-randomization (after chemotherapy)

•   OS in patients with PD-L1-positive tumors† (major effi  cacy outcome measure). BAVENCIO + BSC showed statistically signifi cant 
improvement in OS vs BSC alone in patients with PD-L1-positive tumors (n=358, 51%); HR: 0.56; (95% CI: 0.40, 0.79; 2-sided P-value 
<0.001) 

• OS in patients with PD-L1-negative tumors† (exploratory analysis). In patients with PD-L1-negative tumors (n=271, 39%), the OS 
hazard ratio was 0.85 (95% CI: 0.62, 1.18)

BAVENCIO® (avelumab) + best supportive care (BSC) demonstrated superior OS vs BSC alone

JAVELIN Bladder 100 Trial—a Phase 3, randomized, open-label, multicenter study in patients with unresectable, locally advanced 
or metastatic urothelial carcinoma that did not progress with fi rst-line platinum-containing chemotherapy (N=700)2

*P-value based on stratifi ed log-rank.

Study design: The JAVELIN Bladder 100 Trial was a Phase 3, 1:1 randomized, open-label, multicenter study of BAVENCIO as a
fi rst-line maintenance treatment in 700 patients with unresectable, locally advanced or metastatic UC who did not progress on 4 to 
6 cycles of platinum-containing chemotherapy (gemcitabine + cisplatin and/or gemcitabine + carboplatin), and an ECOG PS of 0 or 
1.2 Patients with autoimmune diseases or medical conditions requiring systemic immunosuppression were excluded. Patients were 
randomized to BAVENCIO 10 mg/kg intravenous infusion every 2 weeks + best supportive care (BSC) (n=350) or BSC alone‡ (n=350) 
until disease progression or unacceptable toxicity. Treatment was initiated within 4 to 10 weeks after chemotherapy. OS was the
major effi  cacy outcome measure in all randomized patients and patients with PD-L1-positive tumors.§
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in the first-line maintenance setting

BAVENCIO® (avelumab) is indicated for the maintenance treatment of patients with locally advanced or metastatic 
urothelial carcinoma (UC) that has not progressed with fi rst-line platinum-containing chemotherapy.

First-line maintenance treatment of urothelial carcinoma

BAVENCIO can cause severe and fatal immune-mediated adverse 
reactions in any organ system or tissue and at any time after starting 
treatment with a PD-1/PD-L1 blocking antibody, including after 
discontinuation of treatment.
Early identifi cation and management of immune-mediated adverse 
reactions are essential to ensure safe use of PD-1/PD-L1 blocking 
antibodies. Monitor patients closely for symptoms and signs that may 
be clinical manifestations of underlying immune-mediated adverse 
reactions. Evaluate liver enzymes, creatinine, and thyroid function 
at baseline and periodically during treatment. In cases of suspected 
immune-mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute medical 
management promptly, including specialty consultation as appropriate. 
No dose reduction for BAVENCIO is recommended. For immune-
mediated adverse reactions, withhold or permanently discontinue 
BAVENCIO depending on severity. In general, withhold BAVENCIO for 
severe (Grade 3) immune-mediated adverse reactions. Permanently 
discontinue BAVENCIO for life-threatening (Grade 4) immune-mediated 
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or equivalent per day within 12 weeks of initiating corticosteroids. 
In general, if BAVENCIO requires interruption or discontinuation, 
administer systemic corticosteroid therapy (1 to 2 mg/kg/day 

prednisone or equivalent) until improvement to Grade 1 or less. Upon 
improvement to Grade 1 or less, initiate corticosteroid taper and 
continue to taper over at least 1 month. Consider administration of 
other systemic immunosuppressants in patients whose immune-
mediated adverse reactions are not controlled with corticosteroid 
therapy. Toxicity management guidelines for adverse reactions that do 
not necessarily require systemic corticosteroids (eg, endocrinopathies 
and dermatologic reactions) are discussed in subsequent sections.
BAVENCIO can cause immune-mediated pneumonitis. Withhold 
BAVENCIO for Grade 2, and permanently discontinue for Grade 3 
or Grade 4 pneumonitis. Immune-mediated pneumonitis occurred 
in 1.2% (21/1738) of patients, including fatal (0.1%), Grade 4 (0.1%), 
Grade 3 (0.3%), and Grade 2 (0.6%) adverse reactions. Systemic 
corticosteroids were required in all (21/21) patients with pneumonitis.
BAVENCIO can cause immune-mediated colitis. The primary 
component of immune-mediated colitis consisted of diarrhea. 
Cytomegalovirus infection/reactivation has been reported in patients 
with corticosteroid-refractory immune-mediated colitis. In cases of 
corticosteroid-refractory colitis, consider repeating infectious workup 
to exclude alternative etiologies. Withhold BAVENCIO for Grade 2 or 
Grade 3, and permanently discontinue for Grade 4 colitis. Immune-
mediated colitis occurred in 1.5% (26/1738) of patients, including 
Grade 3 (0.4%) and Grade 2 (0.7%) adverse reactions. Systemic 
corticosteroids were required in all (26/26) patients with colitis. 

National Comprehensive Cancer Network® (NCCN®) 
Recommendation
Avelumab (BAVENCIO) maintenance is the only 
NCCN CATEGORY 1 and PREFERRED immunotherapy 
option for both cisplatin-eligible and -ineligible patients 

with locally advanced or metastatic UC that has not progressed on
fi rst-line platinum-containing chemotherapy.1

Category 1=Based upon high-level evidence, there is uniform NCCN consensus that the 
intervention is appropriate.
Preferred intervention=Interventions that are based on superior effi  cacy, safety, and 
evidence; and, when appropriate, affordability.
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Please see additional Important Safety Information and Brief Summary of the Prescribing Information on the following pages.

BAVENCIO® (avelumab) + best supportive care (BSC) demonstrated superior OS vs BSC alone

*P-value based on stratifi ed log-rank.
†  Using the VENTANA PD-L1 (SP263) assay, PD-L1-positive status was defi ned as PD-L1 expression in ≥25% of tumor cells or in ≥25% or 100% of tumor-associated

immune cells if the percentage of immune cells was >1% or ≤1%, respectively. If none of these criteria were met, PD-L1 status was considered negative.2

‡  BSC was administered as deemed appropriate by the treating physician, and could include treatment with antibiotics, nutritional support, and other patient management 
approaches with palliative intent (excludes systemic antitumor therapy).2

§  PD-L1 expression was assessed in tumor samples using the VENTANA PD-L1 (SP263) assay.2

   BICR=blinded independent central review; CI=confi dence interval; 
ECOG PS=Eastern Cooperative Oncology Group (ECOG) Performance Status; 
PD-1=programmed death-1 receptor; PD-L1=programmed death ligand-1.

Most common adverse reactions in the JAVELIN Bladder 100 Trial
The most common adverse reactions (≥20%) in patients receiving BAVENCIO + BSC vs BSC alone were:

•  Fatigue (35% vs 13%)   • Urinary tract infection (20% vs 11%)
•  Musculoskeletal pain (24% vs 15%)  • Rash (20% vs 2.3%) 

For information on warnings and precautions, see Important Safety Information starting on the previous page.
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All randomized patients (major efficacy outcome measure)

21.4 months
median OS
(95% CI: 18.9, 26.1)

BAVENCIO + BSC (n=350)

14.3 months
median OS

(95% CI: 12.9, 17.9)

14.3 months

BSC (n=350)

Hazard ratio (HR): 0.69 (95% CI: 0.56, 0.86);
2-sided P-value*=0.001
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 BAVENCIO + BSC
 BSC alone

improvement in
median OS

improvement in

7.1
months

31% reduction
in risk of death
vs BSC alone

• OS was measured post-randomization (after chemotherapy)

•   OS in patients with PD-L1-positive tumors† (major effi  cacy outcome measure). BAVENCIO + BSC showed statistically signifi cant 
improvement in OS vs BSC alone in patients with PD-L1-positive tumors (n=358, 51%); HR: 0.56; (95% CI: 0.40, 0.79; 2-sided P-value 
<0.001) 

• OS in patients with PD-L1-negative tumors† (exploratory analysis). In patients with PD-L1-negative tumors (n=271, 39%), the OS 
hazard ratio was 0.85 (95% CI: 0.62, 1.18)

BAVENCIO® (avelumab) + best supportive care (BSC) demonstrated superior OS vs BSC alone

JAVELIN Bladder 100 Trial—a Phase 3, randomized, open-label, multicenter study in patients with unresectable, locally advanced 
or metastatic urothelial carcinoma that did not progress with fi rst-line platinum-containing chemotherapy (N=700)2

*P-value based on stratifi ed log-rank.

Study design: The JAVELIN Bladder 100 Trial was a Phase 3, 1:1 randomized, open-label, multicenter study of BAVENCIO as a
fi rst-line maintenance treatment in 700 patients with unresectable, locally advanced or metastatic UC who did not progress on 4 to 
6 cycles of platinum-containing chemotherapy (gemcitabine + cisplatin and/or gemcitabine + carboplatin), and an ECOG PS of 0 or 
1.2 Patients with autoimmune diseases or medical conditions requiring systemic immunosuppression were excluded. Patients were 
randomized to BAVENCIO 10 mg/kg intravenous infusion every 2 weeks + best supportive care (BSC) (n=350) or BSC alone‡ (n=350) 
until disease progression or unacceptable toxicity. Treatment was initiated within 4 to 10 weeks after chemotherapy. OS was the
major effi  cacy outcome measure in all randomized patients and patients with PD-L1-positive tumors.§
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References: 1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Bladder Cancer V.3.2021. © National 
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed May 3, 2021. To view the most recent and complete version of the guidelines, go online 
to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content or its use or application and disclaims any responsibility for its use or 
application in any way. 2. Powles T, Park SH, Voog E, et al. Avelumab maintenance therapy for advanced or metastatic urothelial 
carcinoma. N Engl J Med. 2020;383(13):1218-1230.

IMPORTANT SAFETY INFORMATION (continued)

References: 1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Bladder Cancer V.3.2021. © National 

IMPORTANT SAFETY INFORMATION (continued)
BAVENCIO® (avelumab) can cause hepatotoxicity and immune-
mediated hepatitis. Withhold or permanently discontinue BAVENCIO 
based on tumor involvement of the liver and severity of aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), or total 
bilirubin elevation. Immune-mediated hepatitis occurred with 
BAVENCIO as a single agent in 0.9% (16/1738) of patients, including 
fatal (0.1%), Grade 3 (0.6%), and Grade 2 (0.1%) adverse reactions. 
Systemic corticosteroids were required in all (16/16) patients with 
hepatitis.
BAVENCIO can cause primary or secondary immune-mediated 
adrenal insuffi  ciency. For Grade 2 or higher adrenal insuffi  ciency, 
initiate symptomatic treatment, including hormone replacement, 
as clinically indicated. Withhold BAVENCIO for Grade 3 or Grade 4 
endocrinopathies until clinically stable or permanently discontinue 
depending on severity. Immune-mediated adrenal insuffi  ciency 
occurred in 0.5% (8/1738) of patients, including Grade 3 (0.1%) and 
Grade 2 (0.3%) adverse reactions. Systemic corticosteroids were 
required in all (8/8) patients with adrenal insuffi  ciency.
BAVENCIO can cause immune-mediated hypophysitis. Hypophysitis 
can present with acute symptoms associated with mass effect such as 
headache, photophobia, or visual fi eld defects. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement, as clinically indicated. 
Withhold BAVENCIO for Grade 3 or Grade 4 endocrinopathies until 
clinically stable or permanently discontinue depending on severity. 
Immune-mediated pituitary disorders occurred in 0.1% (1/1738) of 
patients, which was a Grade 2 (0.1%) adverse reaction. 
BAVENCIO can cause immune-mediated thyroid disorders. Thyroiditis 
can present with or without endocrinopathy. Hypothyroidism 
can follow hyperthyroidism. Initiate hormone replacement for 
hypothyroidism or institute medical management of hyperthyroidism, 
as clinically indicated. Withhold BAVENCIO for Grade 3 or Grade 4 
endocrinopathies until clinically stable or permanently discontinue 
depending on severity. Thyroiditis occurred in 0.2% (4/1738) of 
patients, including Grade 2 (0.1%) adverse reactions. Hyperthyroidism 
occurred in 0.4% (7/1738) of patients, including Grade 2 (0.3%) 
adverse reactions. Systemic corticosteroids were required in 29% 
(2/7) of patients with hyperthyroidism. Hypothyroidism occurred in 
5% (90/1738) of patients, including Grade 3 (0.2%) and Grade 2 (3.7%) 
adverse reactions. Systemic corticosteroids were required in 7% (6/90) 
of patients with hypothyroidism.
BAVENCIO can cause immune-mediated type I diabetes mellitus, 
which can present with diabetic ketoacidosis. Monitor patients for 
hyperglycemia or other signs and symptoms of diabetes. Initiate 
treatment with insulin as clinically indicated. Withhold BAVENCIO 
for Grade 3 or Grade 4 endocrinopathies until clinically stable or 
permanently discontinue depending on severity. Immune-mediated 
type I diabetes mellitus occurred in 0.1% (2/1738) of patients, 
including Grade 3 (0.1%) adverse reactions.
BAVENCIO can cause immune-mediated nephritis with renal 
dysfunction. Withhold BAVENCIO for Grade 2 or Grade 3, and 
permanently discontinue for Grade 4 increased blood creatinine. 
Immune-mediated nephritis with renal dysfunction occurred in 0.1% 
(1/1738) of patients, which was a Grade 2 (0.1%) adverse reaction. 
Systemic corticosteroids were required in this patient.
BAVENCIO can cause immune-mediated dermatologic adverse 
reactions, including rash or dermatitis. Exfoliative dermatitis including 
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and 
systemic symptoms (DRESS), and toxic epidermal necrolysis (TEN), 
has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients 
and/or topical corticosteroids may be adequate to treat mild to 
moderate non-exfoliative rashes. Withhold BAVENCIO for suspected 
and permanently discontinue for confi rmed SJS, TEN, or DRESS. 
Immune-mediated dermatologic adverse reactions occurred in 5% 
(90/1738) of patients, including Grade 3 (0.1%) and Grade 2 (2.0%) 
adverse reactions. Systemic corticosteroids were required in 29% 
(26/90) of patients with dermatologic adverse reactions.

BAVENCIO can result in other immune-mediated adverse reactions. 
Other clinically signifi cant immune-mediated adverse reactions 
occurred at an incidence of <1% in patients who received BAVENCIO or 
were reported with the use of other PD-1/PD-L1 blocking antibodies. 
For myocarditis, permanently discontinue BAVENCIO for Grade 2, 
Grade 3, or Grade 4. For neurological toxicities, withhold BAVENCIO for 
Grade 2 and permanently discontinue for Grade 3 or Grade 4.
BAVENCIO can cause severe or life-threatening infusion-related 
reactions. Premedicate patients with an antihistamine and 
acetaminophen prior to the fi rst 4 infusions and for subsequent 
infusions based upon clinical judgment and presence/severity of 
prior infusion reactions. Monitor patients for signs and symptoms 
of infusion-related reactions, including pyrexia, chills, fl ushing, 
hypotension, dyspnea, wheezing, back pain, abdominal pain, and 
urticaria. Interrupt or slow the rate of infusion for Grade 1 or Grade 2 
infusion-related reactions. Permanently discontinue BAVENCIO 
for Grade 3 or Grade 4 infusion-related reactions. Infusion-related 
reactions occurred in 25% of patients, including three (0.2%) Grade 4 
and nine (0.5%) Grade 3 infusion-related reactions. Eleven (92%) 
of the 12 patients with Grade ≥3 reactions were treated with 
intravenous corticosteroids.
Fatal and other serious complications of allogeneic hematopoietic 
stem cell transplantation (HSCT) can occur in patients who receive 
HSCT before or after being treated with a PD-1/PD-L1 blocking 
antibody. Follow patients closely for evidence of transplant-related 
complications and intervene promptly. Consider the benefi t versus 
risks of treatment with a PD-1/PD-L1 blocking antibody prior to or 
after an allogeneic HSCT.
BAVENCIO can cause fetal harm when administered to a pregnant 
woman. Advise patients of the potential risk to a fetus including the 
risk of fetal death. Advise females of childbearing potential to use 
effective contraception during treatment with BAVENCIO and for 
at least 1 month after the last dose of BAVENCIO. It is not known 
whether BAVENCIO is excreted in human milk. Advise a lactating 
woman not to breastfeed during treatment and for at least 1 month 
after the last dose of BAVENCIO due to the potential for serious 
adverse reactions in breastfed infants. 
A fatal adverse reaction (sepsis) occurred in one (0.3%) patient with
locally advanced or metastatic urothelial carcinoma (UC) receiving 
BAVENCIO + best supportive care (BSC) as fi rst-line maintenance 
treatment. In patients with previously treated locally advanced 
or metastatic UC, fourteen patients (6%) who were treated with 
BAVENCIO experienced either pneumonitis, respiratory failure, 
sepsis/urosepsis, cerebrovascular accident, or gastrointestinal 
adverse events, which led to death.
The most common adverse reactions (all grades, ≥20%) in patients 
with locally advanced or metastatic UC receiving BAVENCIO + BSC 
(vs BSC alone) as fi rst-line maintenance treatment were fatigue (35% 
vs 13%), musculoskeletal pain (24% vs 15%), urinary tract infection 
(20% vs 11%), and rash (20% vs 2.3%). In patients with previously 
treated locally advanced or metastatic UC receiving BAVENCIO, the 
most common adverse reactions (all grades, ≥20%) were fatigue, 
infusion-related reaction, musculoskeletal pain, nausea, decreased 
appetite, and urinary tract infection.
Selected laboratory abnormalities (all grades, ≥20%) in patients with 
locally advanced or metastatic UC receiving BAVENCIO + BSC (vs BSC 
alone) as fi rst-line maintenance treatment were blood triglycerides 
increased (34% vs 28%), alkaline phosphatase increased (30% vs 20%), 
blood sodium decreased (28% vs 20%), lipase increased (25% vs 16%), 
aspartate aminotransferase (AST) increased (24% vs 12%), blood 
potassium increased (24% vs 16%), alanine aminotransferase (ALT) 
increased (24% vs 12%), blood cholesterol increased (22% vs 16%), 
serum amylase increased (21% vs 12%), hemoglobin decreased (28% 
vs 18%), and white blood cell decreased (20% vs 10%). 

Please see Brief Summary of Prescribing Information on 
following pages.

LEARN MORE at BAVENCIO.com
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BAVENCIO® (avelumab) injection, for intravenous use 
BRIEF SUMMARY: Please see package insert for Full Prescribing Information

INDICATION AND USAGE
First-Line Maintenance Treatment of Urothelial Carcinoma 
BAVENCIO is indicated for the maintenance treatment of patients with locally advanced or 
metastatic urothelial carcinoma (UC) that has not progressed with first-line platinum-containing 
chemotherapy.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Severe and Fatal Immune-Mediated Adverse Reactions: BAVENCIO is a monoclonal antibody 
that belongs to a class of drugs that bind to either the programmed death-receptor 1 (PD-1) or 
the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing inhibition of the 
immune response, potentially breaking peripheral tolerance and inducing immune-mediated adverse 
reactions. Important immune-mediated adverse reactions listed under Warnings and Precautions 
may not include all possible severe and fatal immune-mediated reactions. 
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse reactions can occur at any time after starting treatment 
with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions usually manifest 
during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated adverse reactions can 
also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms 
and signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during 
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute medical management promptly, including 
specialty consultation as appropriate.
Withhold or permanently discontinue BAVENCIO depending on severity. In general, if BAVENCIO 
requires interruption or discontinuation, administer systemic corticosteroid therapy (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to Grade 1 or less. Upon improvement to Grade 1 or 
less, initiate corticosteroid taper and continue to taper over at least 1 month. Consider administration 
of other systemic immunosuppressants in patients whose immune-mediated adverse reactions are 
not controlled with corticosteroid therapy. Toxicity management guidelines for adverse reactions 
that do not necessarily require systemic corticosteroids (e.g., endocrinopathies and dermatologic 
reactions) are discussed below.
Immune-Mediated Pneumonitis: BAVENCIO can cause immune-mediated pneumonitis. Immune-
mediated pneumonitis occurred in 1.2% (21/1738) of patients receiving BAVENCIO, including fatal 
(0.1%), Grade 4 (0.1%), Grade 3 (0.3%) and Grade 2 (0.6%) adverse reactions. Pneumonitis led to 
permanent discontinuation of BAVENCIO in 0.3% and withholding of BAVENCIO in 0.3% of patients. 
Systemic corticosteroids were required in all (21/21) patients with pneumonitis. Pneumonitis 
resolved in 57% (12/21) of the patients. Of the 5 patients in whom BAVENCIO was withheld for 
pneumonitis, 5 reinitiated treatment with BAVENCIO after symptom improvement; of these, none 
had recurrence of pneumonitis. With other PD-1/PD-L1 blocking antibodies, the incidence of 
pneumonitis is higher in patients who have received prior thoracic radiation.
Immune-Mediated Colitis: BAVENCIO can cause immune-mediated colitis. The primary 
component of the immune-mediated colitis consisted of diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-refractory immune-mediated colitis. In 
cases of corticosteroid-refractory colitis, consider repeating infectious workup to exclude alternative 
etiologies. Immune-mediated colitis occurred in 1.5% (26/1738) of patients receiving BAVENCIO, 
including Grade 3 (0.4%) and Grade 2 (0.7%) adverse reactions. Colitis led to permanent 
discontinuation of BAVENCIO in 0.5% and withholding of BAVENCIO in 0.5% of patients. Systemic 
corticosteroids were required in all (26/26) patients with colitis. Colitis resolved in 69% (18/26) of the 
patients. Of the 8 patients in whom BAVENCIO was withheld for colitis, 5 reinitiated treatment with 
BAVENCIO after symptom improvement; of these, 40% had recurrence of colitis.
Hepatotoxicity and Immune-Mediated Hepatitis: BAVENCIO as a single agent: BAVENCIO can 
cause immune-mediated hepatitis. Immune-mediated hepatitis occurred in 0.9% (16/1738) of patients 
receiving BAVENCIO, including fatal (0.1%), Grade 3 (0.6%), and Grade 2 (0.1%) adverse reactions. 
Hepatitis led to permanent discontinuation of BAVENCIO in 0.5% and withholding of BAVENCIO 
in 0.2% of patients. Systemic corticosteroids were required in all (16/16) patients with hepatitis. 
Hepatitis resolved in 56% (9/16) of the patients. Of the 3 patients in whom BAVENCIO was withheld 
for hepatitis, 3 reinitiated treatment with BAVENCIO after symptom improvement; of these, none had 
recurrence of hepatitis.
Immune-Mediated Endocrinopathies: Adrenal Insufficiency: BAVENCIO can cause primary or 
secondary adrenal insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic 
treatment, including hormone replacement, as clinically indicated. Withhold BAVENCIO depending 
on severity. Immune-mediated adrenal insufficiency occurred in 0.5% (8/1738) of patients receiving 
BAVENCIO, including Grade 3 (0.1%), and Grade 2 (0.3%) adverse reactions. Adrenal insufficiency 
led to permanent discontinuation of BAVENCIO in 0.1% and withholding of BAVENCIO in 0.1% 
of patients. Systemic corticosteroids were required in all (8/8) patients with adrenal insufficiency. 
Adrenal insufficiency did not resolve in any patient (0/8). Of the 2 patients in whom BAVENCIO 
was withheld for adrenal insufficiency, none reinitiated treatment with BAVENCIO. Hypophysitis: 
BAVENCIO can cause immune-mediated hypophysitis. Hypophysitis can present with acute 
symptoms associated with mass effect such as headache, photophobia, or visual field defects. 
Hypophysitis can cause hypopituitarism. Initiate hormone replacement, as clinically indicated. 
Withhold or permanently discontinue BAVENCIO depending on severity. Immune-mediated 
pituitary disorders occurred in 0.1% (1/1738) of patients receiving BAVENCIO which was a Grade 2 
(0.1%) adverse reactions. Hypopituitarism did not lead to withholding of BAVENCIO in this patient. 
Systemic corticosteroids were not required in this patient. Thyroid Disorders: BAVENCIO can 
cause immune-mediated thyroid disorders. Thyroiditis can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement for hypothyroidism or 
institute medical management of hyperthyroidism, as clinically indicated. Withhold or permanently 
discontinue BAVENCIO depending on severity. Thyroiditis occurred in 0.2% (4/1738) of patients 
receiving BAVENCIO, including Grade 2 (0.1%) adverse reactions. Thyroiditis did not lead to 
permanent discontinuation or withholding of BAVENCIO in any patients. No patients with thyroiditis 
required systemic corticosteroids. Thyroiditis did not resolve in any patients (0/4). Hyperthyroidism 
occurred in 0.4% (7/1738) of patients receiving BAVENCIO, including Grade 2 (0.3%) adverse 
reactions. Hyperthyroidism did not lead to permanent discontinuation of BAVENCIO in any patients 
and led to withholding of BAVENCIO in 0.1% of patients. Systemic corticosteroids were required in 
29% (2/7) of patients with hyperthyroidism. Hyperthyroidism resolved in 86% (6/7) of the patients. 
Of the 2 patients in whom BAVENCIO was withheld for hyperthyroidism, 2 reinitiated treatment 
with BAVENCIO after symptom improvement; of these, none had recurrence of hyperthyroidism. 
Hypothyroidism occurred in 5% (90/1738) of patients receiving BAVENCIO, including Grade 3 
(0.2%) and Grade 2 (3.7%) adverse reactions. Hypothyroidism led to permanent discontinuation 
of BAVENCIO in 0.1% and withholding of BAVENCIO in 0.5% of patients. Systemic corticosteroids 
were required in 7% (6/90) of patients with hypothyroidism. Hypothyroidism resolved in 4% (4/90) of 
the patients. Of the 8 patients in whom BAVENCIO was withheld for hypothyroidism, none reinitiated 
BAVENCIO. Type I Diabetes Mellitus, which can present with Diabetic Ketoacidosis: Monitor 
patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with  
insulin as clinically indicated. Withhold BAVENCIO depending on severity. Immune-mediated  
Type I diabetes mellitus occurred in 0.1% (2/1738) of patients receiving BAVENCIO, including  

Grade 3 (0.1%) adverse reactions. Type I diabetes mellitus led to permanent discontinuation of 
BAVENCIO in these two patients. Type I diabetes mellitus did not lead to withholding of BAVENCIO 
in any patient. Systemic corticosteroids were not required in any patient with Type I diabetes mellitus. 
Type I diabetes mellitus resolved in no patient and all patients required ongoing insulin treatment.
Immune-Mediated Nephritis with Renal Dysfunction: BAVENCIO can cause immune-mediated 
nephritis. Immune-mediated nephritis with renal dysfunction occurred in 0.1% (1/1738) of patients 
receiving BAVENCIO, which was a Grade 2 (0.1%) adverse reactions. Nephritis with renal 
dysfunction led to permanent discontinuation of BAVENCIO in this patient. Nephritis did not lead 
to withholding of BAVENCIO in any patient. Systemic corticosteroids were required in this patient. 
Nephritis with renal dysfunction did not resolve in this patient.
Immune-Mediated Dermatologic Adverse Reactions: BAVENCIO can cause immune-mediated 
rash or dermatitis. Exfoliative dermatitis, including Stevens Johnson Syndrome, DRESS, and toxic 
epidermal necrolysis (TEN), has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients 
and/or topical corticosteroids may be adequate to treat mild to moderate non-exfoliative rashes. 
Withhold or permanently discontinue BAVENCIO depending on severity. Immune-mediated 
dermatologic adverse reactions occurred in 5% (90/1738) of patients receiving BAVENCIO, 
including Grade 3 (0.1%) and Grade 2 (2.0%) adverse reactions. Dermatologic adverse reactions 
led to permanent discontinuation of BAVENCIO in 0.3% of patients and withholding of BAVENCIO 
in 0.4% of patients. Systemic corticosteroids were required in 29% (26/90) of patients with 
dermatologic adverse reactions. One patient required the addition of tacrolimus to high-dose 
corticosteroids. Dermatologic adverse reactions resolved in 41% (37/90) of the patients. Of the 
7 patients in whom BAVENCIO was withheld for dermatologic adverse reactions, 3 reinitiated 
treatment with BAVENCIO after symptom improvement; of these, none had recurrence of 
dermatologic adverse reaction.
Other Immune-Mediated Adverse Reactions: The following clinically significant immune-
mediated adverse reactions occurred at an incidence of <1% (unless otherwise noted) in 
patients who received BAVENCIO or were reported with the use of other PD-1/PD-L1 blocking 
antibodies. Severe or fatal cases have been reported for some of these adverse reactions. 
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis. Gastrointestinal: Pancreatitis to include 
increases in serum amylase and lipase levels, gastritis, duodenitis. Nervous System: Meningitis, 
encephalitis, myelitis and demyelination, myasthenic syndrome/myasthenia gravis (including 
exacerbation), Guillain-Barré syndrome, nerve paresis, autoimmune neuropathy. Ocular: Uveitis, 
iritis, and other ocular inflammatory toxicities can occur. Some cases can be associated with 
retinal detachment. Various grades of visual impairment, including blindness, can occur. If uveitis 
occurs in combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-
Harada like syndrome, as this may require treatment with systemic corticosteroids to reduce the 
risk of permanent vision loss. Musculoskeletal and Connective Tissue: Myositis/polymyositis, 
rhabdomyolysis (and associated sequelae including renal failure), arthritis, polymyalgia rheumatic. 
Endocrine: Hypoparathyroidism. Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenic purpura, 
solid organ transplant rejection.
Infusion-Related Reactions: BAVENCIO can cause severe or life-threatening infusion-related 
reactions. Premedicate with antihistamine and acetaminophen prior to the first 4 infusions. Monitor 
patients for signs and symptoms of infusion-related reactions including pyrexia, chills, flushing, 
hypotension, dyspnea, wheezing, back pain, abdominal pain, and urticaria. Interrupt or slow the 
rate of infusion for mild or moderate infusion-related reactions. Stop the infusion and permanently 
discontinue BAVENCIO for severe (Grade 3) or life-threatening (Grade 4) infusion-related reactions. 
Infusion-related reactions occurred in 25% of patients treated with BAVENCIO including three (0.2%) 
Grade 4 and nine (0.5%) Grade 3 infusion-related reactions. Ninety-three percent of patients received 
premedication with antihistamine and acetaminophen. Eleven (92%) of the 12 patients with  
Grade ≥3 reactions were treated with intravenous corticosteroids. Fourteen percent of patients had 
infusion-related reactions that occurred after the BAVENCIO infusion was completed.
Complications of Allogeneic HSCT: Fatal and other serious complications can occur in patients who 
receive allogeneic hematopoietic stem cell transplantation (HSCT) before or after being treated with 
a PD-1/PD-L1 blocking antibody. Transplant-related complications include hyperacute graft-versus-
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after 
reduced intensity conditioning, and steroid-requiring febrile syndrome (without an identified infectious 
cause). These complications may occur despite intervening therapy between PD-1/PD-L1 blockade 
and allogeneic HSCT. Follow patients closely for evidence of transplant-related complications and 
intervene promptly. Consider the benefit versus risks of treatment with a PD-1/PD-L1 blocking antibody 
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity: Based on its mechanism of action, BAVENCIO can cause fetal harm when 
administered to a pregnant woman. Animal studies have demonstrated that inhibition of the PD-1/ 
PD-L1 pathway can lead to increased risk of immune-mediated rejection of the developing fetus 
resulting in fetal death. If this drug is used during pregnancy, or if the patient becomes pregnant while 
taking BAVENCIO, inform the patient of the potential risk to a fetus. Advise females of childbearing 
potential to use effective contraception during treatment with BAVENCIO and for at least one month 
after the last dose of BAVENCIO.

ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling: 
•  Severe and fatal immune-mediated adverse reactions 
•  Infusion-related reactions 
•  Complications of allogeneic HSCT 
Clinical Trials Experience: Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be directly compared to rates 
in the clinical trials of another drug and may not reflect the rates observed in practice. The data 
described in the WARNINGS AND PRECAUTIONS section reflect exposure to BAVENCIO 10 mg/
kg intravenously every 2 weeks as a single agent in 1738 patients enrolled in the JAVELIN Merkel 
200 and JAVELIN Solid Tumor trials and to BAVENCIO 10 mg/kg intravenously every 2 weeks 
in combination with axitinib 5 mg orally twice daily in 489 patients enrolled in the JAVELIN Renal 
100 and JAVELIN Renal 101 trials. In the BAVENCIO monotherapy population, 24% of patients 
were exposed for ≥ 6 months and 7% were exposed for ≥ 12 months. The following criteria were 
used to classify an adverse reaction as immune-mediated: onset within 90 days after last dose of 
BAVENCIO, no spontaneous resolution within 7 days of onset, treatment with corticosteroids or other 
immunosuppressant or hormone replacement therapy, biopsy consistent with immune-mediated 
reaction, and no other clear etiology.
Locally Advanced or Metastatic Urothelial Carcinoma
First-Line Maintenance Treatment of Urothelial Carcinoma
The safety of BAVENCIO was evaluated in the JAVELIN Bladder 100 trial where patients received 
BAVENCIO 10 mg/kg every 2 weeks plus best supportive care (BSC) (N=344) or BSC alone 
(N=345). Patients with autoimmune diseases or conditions requiring systemic immunosuppression 
were excluded. In the BAVENCIO plus BSC arm, 47% were exposed to BAVENCIO for > 6 months 
and 28% were exposed for > 1 year. The median age of patients treated with BAVENCIO plus BSC 
was 69 years (range: 37 to 90), 63% of patients were 65 years or older, 76% were male, 67% were 
White, and the ECOG performance score was 0 (61%) or 1 (39%). A fatal adverse reaction (sepsis) 
occurred in one (0.3%) patient receiving BAVENCIO plus BSC. Serious adverse reactions occurred 
in 28% of patients receiving BAVENCIO plus BSC. Serious adverse reactions in ≥ 1% of patients 
included urinary tract infection (including kidney infection, pyelonephritis, and urosepsis) (6.1%), 
pain (including abdominal, back, bone, flank, extremity, and pelvic pain) (3.2%), acute kidney 
injury (1.7%), hematuria (1.5%), sepsis (1.2%), and infusion-related reaction (1.2%). Permanent 
discontinuation due to an adverse reaction of BAVENCIO plus BSC occurred in 12% of patients. 

Adverse reactions resulting in permanent discontinuation of BAVENCIO in > 1% of patients were 
myocardial infarction (including acute myocardial infarction and troponin T increased) (1.5%) and 
infusion-related reaction (1.2%). Dose interruptions due to an adverse reaction, excluding temporary 
interruptions of BAVENCIO infusions due to infusion-related reactions, occurred in 41% of patients 
receiving BAVENCIO plus BSC. Adverse reactions leading to interruption of BAVENCIO in > 2% of 
patients were urinary tract infection (including pyelonephritis) (4.7%) and blood creatinine increased 
(including acute kidney injury, renal impairment, and renal failure) (3.8%). The most common 
adverse reactions (≥ 20%) in patients receiving BAVENCIO plus BSC were fatigue, musculoskeletal 
pain, urinary tract infection, and rash. Thirty-one (9%) patients treated with BAVENCIO plus BSC 
received an oral prednisone dose equivalent to ≥ 40 mg daily for an immune-mediated adverse 
reaction. Table 5 summarizes adverse reactions that occurred in ≥ 10% of patients treated with 
BAVENCIO plus BSC.

Table 5: Adverse Reactions (≥ 10%) of Patients Receiving BAVENCIO plus BSC (JAVELIN 
Bladder 100 Trial)

Adverse Reactions

BAVENCIO plus BSC
(N=344)

BSC
(N=345)

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General Disorders and Administration Site Conditions
Fatiguea 35 1.7 13 1.7
Pyrexia 15 0.3 3.5 0
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal painb 24 1.2 15 2.6
Arthralgia 16 0.6 6 0
Skin and Subcutaneous Tissue Disorders
Rashc 20 1.2 2.3 0
Pruritus 17 0.3 1.7 0
Infections and Infestations
Urinary tract infectiond 20 6 11 3.8
Gastrointestinal Disorders
Diarrhea 17 0.6 4.9 0.3
Constipation 16 0.6 9.0 0
Nausea 16 0.3 6 0.6
Vomiting 13 1.2 3.5 0.6
Respiratory, Thoracic and Mediastinal Disorders
Coughe 14 0.3 4.6 0
Metabolism and Nutrition Disorders
Decreased appetite 14 0.3 7 0.6
Endocrine disorders
Hypothyroidism 12 0.3 0.6 0
Injury, Poisoning and Procedural Complications
Infusion-related reaction 10 0.9 0 0

aFatigue is a composite term that includes fatigue, asthenia and malaise.
b Musculoskeletal pain is a composite term that includes musculoskeletal pain, back pain, myalgia, 
and neck pain.

c Rash is a composite term that includes rash, rash maculo-papular, erythema, dermatitis acneiform, 
eczema, erythema multiforme, rash erythematous, rash macular, rash papular, rash pruritic, drug 
eruption and lichen planus.

d Urinary tract infection is a composite term that includes urinary tract infection, urosepsis, cystitis, 
kidney infection, pyuria, pyelonephritis, bacteriuria, pyelonephritis acute, urinary tract infection 
bacterial, and Escherichia urinary tract infection.

e Cough is a composite term that includes cough and productive cough.
Patients received pre-medication with an anti-histamine and acetaminophen prior to each infusion. 
Infusion-related reactions occurred in 10% (Grade 3: 0.9%) of patients treated with BAVENCIO  
plus BSC.

Table 6: Selected Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 10% of 
Patients Receiving BAVENCIO plus BSC (JAVELIN Bladder 100 Trial)

Laboratory Abnormality
BAVENCIO plus BSC* BSC*

Any Grade
%

Grade 3-4
%

Any Grade
%

Grade 3-4
%

Chemistry
Blood triglycerides increased 34 2.1 28 1.2
Alkaline phosphatase 
increased

30 2.9 20 2.3

Blood sodium decreased 28 6 20 2.6
Lipase increased 25 8 16 6
Aspartate aminotransferase 
(AST) increased

24 1.7 12 0.9

Blood potassium increased 24 3.8 16 0.9
Alanine aminotransferase 
(ALT) increased

24 2.6 12 0.6

Blood cholesterol 
increased

22 1.2 16 0.3

Serum amylase increased 21 5 12 1.8
CPK increased 19 2.4 12 0
Phosphate decreased 19 3.2 15 1.2
Hematology
Hemoglobin decreased 28 4.4 18 3.2
White blood cell 
decreased

20 0.6 10 0

Platelet count decreased 18 0.6 12 0.3
* Each test incidence is based on the number of patients who had both baseline and at least one on-
study laboratory measurement available: BAVENCIO plus BSC group (range: 339 to 344 patients) 
and BSC group (range: 329 to 341 patients).

Immunogenicity: As with all therapeutic proteins, there is potential for immunogenicity. The 
detection of antibody formation is highly dependent on the sensitivity and specificity of the assay. 
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity in an 
assay may be influenced by several factors including assay methodology, sample handling, timing  
of sample collection, concomitant medications, and underlying disease. For these reasons, 
comparison of the incidence of antibodies to avelumab in the studies described below with the 
incidence of antibodies in other studies or to other products may be misleading. Of the 344 patients 
treated with BAVENCIO 10 mg/kg as an intravenous infusion every 2 weeks plus BSC, 325 were 
evaluable for treatment-emergent anti-drug antibodies (ADA) and 62 (19.1%) tested positive in the 
JAVELIN Bladder 100 trial. Patients who tested positive for treatment-emergent ADA had decreased 
systemic BAVENCIO exposure. In exploratory analyses, the effect of ADA on the efficacy or safety 
could not be determined due to insufficient numbers of patients in the ADA-positive subgroup and 
confounding variables.

USE IN SPECIFIC POPULATIONS
Pregnancy, Risk Summary: Based on its mechanism of action, BAVENCIO can cause fetal harm 
when administered to a pregnant woman. There are no available data on the use of BAVENCIO in 
pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can 
lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal death. 
Human IgG1 immunoglobulins (IgG1) are known to cross the placenta. Therefore, BAVENCIO 
has the potential to be transmitted from the mother to the developing fetus. If this drug is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, advise the patient 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 BAVENCIO to 
evaluate its effect on reproduction and fetal development. A central function of the PD-1/PD-L1 
pathway is to preserve pregnancy by maintaining maternal immune tolerance to the fetus. In murine 
models of pregnancy, blockade of PD-L1 signaling has been shown to disrupt tolerance to the fetus 
and to result in an increase in fetal loss; therefore, potential risks of administering BAVENCIO during 
pregnancy include increased rates of abortion or stillbirth. As reported in the literature, there were 
no malformations related to the blockade of PD-1/PD-L1 signaling in the offspring of these animals; 
however, immune-mediated disorders occurred in PD-1 and PD-L1 knockout mice. Based on its 
mechanism of action, fetal exposure to BAVENCIO may increase the risk of developing immune-
related disorders or altering the normal immune response.
Lactation, Risk Summary: There is no information regarding the presence of avelumab in human 
milk, the effects on the breastfed infant, or the effects on milk production. Since many drugs 
including antibodies are excreted in human milk, advise a lactating woman not to breastfeed during 
treatment and for at least one month after the last dose of BAVENCIO due to the potential for 
serious adverse reactions in breastfed infants.
Females and Males of Reproductive Potential, Contraception: Based on its mechanism of action, 
BAVENCIO can cause fetal harm when administered to a pregnant woman. Advise females of 
reproductive potential to use effective contraception during treatment with BAVENCIO and for at 
least 1 month after the last dose of BAVENCIO.
Pediatric Use: Safety and effectiveness of BAVENCIO have not been established in pediatric patients.
Geriatric Use
Locally Advanced or Metastatic Urothelial Carcinoma: Of the 344 patients randomized to BAVENCIO 
10 mg/kg plus BSC in the JAVELIN Bladder 100 trial, 63% were 65 years or older and 24% were 75 
years or older. No overall differences in safety or efficacy were reported between elderly patients 
and younger patients.
PATIENT COUNSELING INFORMATION: Advise the patient to read the FDA-approved patient 
labeling (Medication Guide).
Immune-Mediated Adverse Reactions: Inform patients of the risk of immune-mediated adverse 
reactions requiring corticosteroids or hormone replacement therapy, including, but not limited to:
•  Pneumonitis: Advise patients to contact their healthcare provider immediately for new or worsening 

cough, chest pain, or shortness of breath.
•  Colitis: Advise patients to contact their healthcare provider immediately for diarrhea or severe 

abdominal pain.
•  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.
•  Endocrinopathies: Advise patients to contact their healthcare provider immediately for signs or 

symptoms of adrenal insufficiency, hypothyroidism, hyperthyroidism, and diabetes mellitus.
•  Nephritis with Renal Dysfunction: Advise patients to contact their healthcare provider immediately 

for signs or symptoms of nephritis including decreased urine output, blood in urine, swelling in 
ankles, loss of appetite, and any other symptoms of renal dysfunction.

•  Dermatologic Adverse Reactions: Advise patients to contact their healthcare provider immediately 
for signs or symptoms of skin rash, itchy skin, rash with tiny spots and bumps, reddening of skin, 
blisters or peeling.

Infusion-Related Reactions: Advise patients to contact their healthcare provider immediately for 
signs or symptoms of potential infusion-related reactions.
Complications of Allogeneic HSCT: Advise patients of the risk of post-allogeneic hematopoietic stem 
cell transplantation complications
Embryo-Fetal Toxicity: Advise females of reproductive potential that BAVENCIO can cause fetal harm. 
Instruct females of reproductive potential to use effective contraception during and for at least one 
month after the last dose of BAVENCIO.
Lactation: Advise nursing mothers not to breastfeed while taking BAVENCIO and for at least one 
month after the final dose.
Manufactured by: EMD Serono, Inc. Rockland, MA 02370 U.S.A. US License No: 1773  
Marketed by: EMD Serono, Inc. and Pfizer Inc. BAVENCIO is a trademark of Merck KGaA, 
Darmstadt, Germany
February 2021 US-AVE-00577
Copyright © 2021 EMD Serono, Inc. All rights reserved.
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References: 1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Bladder Cancer V.3.2021. © National 
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed May 3, 2021. To view the most recent and complete version of the guidelines, go online 
to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content or its use or application and disclaims any responsibility for its use or 
application in any way. 2. Powles T, Park SH, Voog E, et al. Avelumab maintenance therapy for advanced or metastatic urothelial 
carcinoma. N Engl J Med. 2020;383(13):1218-1230.

IMPORTANT SAFETY INFORMATION (continued)
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IMPORTANT SAFETY INFORMATION (continued)
BAVENCIO® (avelumab) can cause hepatotoxicity and immune-
mediated hepatitis. Withhold or permanently discontinue BAVENCIO 
based on tumor involvement of the liver and severity of aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), or total 
bilirubin elevation. Immune-mediated hepatitis occurred with 
BAVENCIO as a single agent in 0.9% (16/1738) of patients, including 
fatal (0.1%), Grade 3 (0.6%), and Grade 2 (0.1%) adverse reactions. 
Systemic corticosteroids were required in all (16/16) patients with 
hepatitis.
BAVENCIO can cause primary or secondary immune-mediated 
adrenal insuffi  ciency. For Grade 2 or higher adrenal insuffi  ciency, 
initiate symptomatic treatment, including hormone replacement, 
as clinically indicated. Withhold BAVENCIO for Grade 3 or Grade 4 
endocrinopathies until clinically stable or permanently discontinue 
depending on severity. Immune-mediated adrenal insuffi  ciency 
occurred in 0.5% (8/1738) of patients, including Grade 3 (0.1%) and 
Grade 2 (0.3%) adverse reactions. Systemic corticosteroids were 
required in all (8/8) patients with adrenal insuffi  ciency.
BAVENCIO can cause immune-mediated hypophysitis. Hypophysitis 
can present with acute symptoms associated with mass effect such as 
headache, photophobia, or visual fi eld defects. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement, as clinically indicated. 
Withhold BAVENCIO for Grade 3 or Grade 4 endocrinopathies until 
clinically stable or permanently discontinue depending on severity. 
Immune-mediated pituitary disorders occurred in 0.1% (1/1738) of 
patients, which was a Grade 2 (0.1%) adverse reaction. 
BAVENCIO can cause immune-mediated thyroid disorders. Thyroiditis 
can present with or without endocrinopathy. Hypothyroidism 
can follow hyperthyroidism. Initiate hormone replacement for 
hypothyroidism or institute medical management of hyperthyroidism, 
as clinically indicated. Withhold BAVENCIO for Grade 3 or Grade 4 
endocrinopathies until clinically stable or permanently discontinue 
depending on severity. Thyroiditis occurred in 0.2% (4/1738) of 
patients, including Grade 2 (0.1%) adverse reactions. Hyperthyroidism 
occurred in 0.4% (7/1738) of patients, including Grade 2 (0.3%) 
adverse reactions. Systemic corticosteroids were required in 29% 
(2/7) of patients with hyperthyroidism. Hypothyroidism occurred in 
5% (90/1738) of patients, including Grade 3 (0.2%) and Grade 2 (3.7%) 
adverse reactions. Systemic corticosteroids were required in 7% (6/90) 
of patients with hypothyroidism.
BAVENCIO can cause immune-mediated type I diabetes mellitus, 
which can present with diabetic ketoacidosis. Monitor patients for 
hyperglycemia or other signs and symptoms of diabetes. Initiate 
treatment with insulin as clinically indicated. Withhold BAVENCIO 
for Grade 3 or Grade 4 endocrinopathies until clinically stable or 
permanently discontinue depending on severity. Immune-mediated 
type I diabetes mellitus occurred in 0.1% (2/1738) of patients, 
including Grade 3 (0.1%) adverse reactions.
BAVENCIO can cause immune-mediated nephritis with renal 
dysfunction. Withhold BAVENCIO for Grade 2 or Grade 3, and 
permanently discontinue for Grade 4 increased blood creatinine. 
Immune-mediated nephritis with renal dysfunction occurred in 0.1% 
(1/1738) of patients, which was a Grade 2 (0.1%) adverse reaction. 
Systemic corticosteroids were required in this patient.
BAVENCIO can cause immune-mediated dermatologic adverse 
reactions, including rash or dermatitis. Exfoliative dermatitis including 
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and 
systemic symptoms (DRESS), and toxic epidermal necrolysis (TEN), 
has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients 
and/or topical corticosteroids may be adequate to treat mild to 
moderate non-exfoliative rashes. Withhold BAVENCIO for suspected 
and permanently discontinue for confi rmed SJS, TEN, or DRESS. 
Immune-mediated dermatologic adverse reactions occurred in 5% 
(90/1738) of patients, including Grade 3 (0.1%) and Grade 2 (2.0%) 
adverse reactions. Systemic corticosteroids were required in 29% 
(26/90) of patients with dermatologic adverse reactions.

BAVENCIO can result in other immune-mediated adverse reactions. 
Other clinically signifi cant immune-mediated adverse reactions 
occurred at an incidence of <1% in patients who received BAVENCIO or 
were reported with the use of other PD-1/PD-L1 blocking antibodies. 
For myocarditis, permanently discontinue BAVENCIO for Grade 2, 
Grade 3, or Grade 4. For neurological toxicities, withhold BAVENCIO for 
Grade 2 and permanently discontinue for Grade 3 or Grade 4.
BAVENCIO can cause severe or life-threatening infusion-related 
reactions. Premedicate patients with an antihistamine and 
acetaminophen prior to the fi rst 4 infusions and for subsequent 
infusions based upon clinical judgment and presence/severity of 
prior infusion reactions. Monitor patients for signs and symptoms 
of infusion-related reactions, including pyrexia, chills, fl ushing, 
hypotension, dyspnea, wheezing, back pain, abdominal pain, and 
urticaria. Interrupt or slow the rate of infusion for Grade 1 or Grade 2 
infusion-related reactions. Permanently discontinue BAVENCIO 
for Grade 3 or Grade 4 infusion-related reactions. Infusion-related 
reactions occurred in 25% of patients, including three (0.2%) Grade 4 
and nine (0.5%) Grade 3 infusion-related reactions. Eleven (92%) 
of the 12 patients with Grade ≥3 reactions were treated with 
intravenous corticosteroids.
Fatal and other serious complications of allogeneic hematopoietic 
stem cell transplantation (HSCT) can occur in patients who receive 
HSCT before or after being treated with a PD-1/PD-L1 blocking 
antibody. Follow patients closely for evidence of transplant-related 
complications and intervene promptly. Consider the benefi t versus 
risks of treatment with a PD-1/PD-L1 blocking antibody prior to or 
after an allogeneic HSCT.
BAVENCIO can cause fetal harm when administered to a pregnant 
woman. Advise patients of the potential risk to a fetus including the 
risk of fetal death. Advise females of childbearing potential to use 
effective contraception during treatment with BAVENCIO and for 
at least 1 month after the last dose of BAVENCIO. It is not known 
whether BAVENCIO is excreted in human milk. Advise a lactating 
woman not to breastfeed during treatment and for at least 1 month 
after the last dose of BAVENCIO due to the potential for serious 
adverse reactions in breastfed infants. 
A fatal adverse reaction (sepsis) occurred in one (0.3%) patient with
locally advanced or metastatic urothelial carcinoma (UC) receiving 
BAVENCIO + best supportive care (BSC) as fi rst-line maintenance 
treatment. In patients with previously treated locally advanced 
or metastatic UC, fourteen patients (6%) who were treated with 
BAVENCIO experienced either pneumonitis, respiratory failure, 
sepsis/urosepsis, cerebrovascular accident, or gastrointestinal 
adverse events, which led to death.
The most common adverse reactions (all grades, ≥20%) in patients 
with locally advanced or metastatic UC receiving BAVENCIO + BSC 
(vs BSC alone) as fi rst-line maintenance treatment were fatigue (35% 
vs 13%), musculoskeletal pain (24% vs 15%), urinary tract infection 
(20% vs 11%), and rash (20% vs 2.3%). In patients with previously 
treated locally advanced or metastatic UC receiving BAVENCIO, the 
most common adverse reactions (all grades, ≥20%) were fatigue, 
infusion-related reaction, musculoskeletal pain, nausea, decreased 
appetite, and urinary tract infection.
Selected laboratory abnormalities (all grades, ≥20%) in patients with 
locally advanced or metastatic UC receiving BAVENCIO + BSC (vs BSC 
alone) as fi rst-line maintenance treatment were blood triglycerides 
increased (34% vs 28%), alkaline phosphatase increased (30% vs 20%), 
blood sodium decreased (28% vs 20%), lipase increased (25% vs 16%), 
aspartate aminotransferase (AST) increased (24% vs 12%), blood 
potassium increased (24% vs 16%), alanine aminotransferase (ALT) 
increased (24% vs 12%), blood cholesterol increased (22% vs 16%), 
serum amylase increased (21% vs 12%), hemoglobin decreased (28% 
vs 18%), and white blood cell decreased (20% vs 10%). 

Please see Brief Summary of Prescribing Information on 
following pages.

LEARN MORE at BAVENCIO.com
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BAVENCIO® (avelumab) injection, for intravenous use 
BRIEF SUMMARY: Please see package insert for Full Prescribing Information

INDICATION AND USAGE
First-Line Maintenance Treatment of Urothelial Carcinoma 
BAVENCIO is indicated for the maintenance treatment of patients with locally advanced or 
metastatic urothelial carcinoma (UC) that has not progressed with first-line platinum-containing 
chemotherapy.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Severe and Fatal Immune-Mediated Adverse Reactions: BAVENCIO is a monoclonal antibody 
that belongs to a class of drugs that bind to either the programmed death-receptor 1 (PD-1) or 
the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing inhibition of the 
immune response, potentially breaking peripheral tolerance and inducing immune-mediated adverse 
reactions. Important immune-mediated adverse reactions listed under Warnings and Precautions 
may not include all possible severe and fatal immune-mediated reactions. 
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse reactions can occur at any time after starting treatment 
with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions usually manifest 
during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated adverse reactions can 
also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms 
and signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during 
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute medical management promptly, including 
specialty consultation as appropriate.
Withhold or permanently discontinue BAVENCIO depending on severity. In general, if BAVENCIO 
requires interruption or discontinuation, administer systemic corticosteroid therapy (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to Grade 1 or less. Upon improvement to Grade 1 or 
less, initiate corticosteroid taper and continue to taper over at least 1 month. Consider administration 
of other systemic immunosuppressants in patients whose immune-mediated adverse reactions are 
not controlled with corticosteroid therapy. Toxicity management guidelines for adverse reactions 
that do not necessarily require systemic corticosteroids (e.g., endocrinopathies and dermatologic 
reactions) are discussed below.
Immune-Mediated Pneumonitis: BAVENCIO can cause immune-mediated pneumonitis. Immune-
mediated pneumonitis occurred in 1.2% (21/1738) of patients receiving BAVENCIO, including fatal 
(0.1%), Grade 4 (0.1%), Grade 3 (0.3%) and Grade 2 (0.6%) adverse reactions. Pneumonitis led to 
permanent discontinuation of BAVENCIO in 0.3% and withholding of BAVENCIO in 0.3% of patients. 
Systemic corticosteroids were required in all (21/21) patients with pneumonitis. Pneumonitis 
resolved in 57% (12/21) of the patients. Of the 5 patients in whom BAVENCIO was withheld for 
pneumonitis, 5 reinitiated treatment with BAVENCIO after symptom improvement; of these, none 
had recurrence of pneumonitis. With other PD-1/PD-L1 blocking antibodies, the incidence of 
pneumonitis is higher in patients who have received prior thoracic radiation.
Immune-Mediated Colitis: BAVENCIO can cause immune-mediated colitis. The primary 
component of the immune-mediated colitis consisted of diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-refractory immune-mediated colitis. In 
cases of corticosteroid-refractory colitis, consider repeating infectious workup to exclude alternative 
etiologies. Immune-mediated colitis occurred in 1.5% (26/1738) of patients receiving BAVENCIO, 
including Grade 3 (0.4%) and Grade 2 (0.7%) adverse reactions. Colitis led to permanent 
discontinuation of BAVENCIO in 0.5% and withholding of BAVENCIO in 0.5% of patients. Systemic 
corticosteroids were required in all (26/26) patients with colitis. Colitis resolved in 69% (18/26) of the 
patients. Of the 8 patients in whom BAVENCIO was withheld for colitis, 5 reinitiated treatment with 
BAVENCIO after symptom improvement; of these, 40% had recurrence of colitis.
Hepatotoxicity and Immune-Mediated Hepatitis: BAVENCIO as a single agent: BAVENCIO can 
cause immune-mediated hepatitis. Immune-mediated hepatitis occurred in 0.9% (16/1738) of patients 
receiving BAVENCIO, including fatal (0.1%), Grade 3 (0.6%), and Grade 2 (0.1%) adverse reactions. 
Hepatitis led to permanent discontinuation of BAVENCIO in 0.5% and withholding of BAVENCIO 
in 0.2% of patients. Systemic corticosteroids were required in all (16/16) patients with hepatitis. 
Hepatitis resolved in 56% (9/16) of the patients. Of the 3 patients in whom BAVENCIO was withheld 
for hepatitis, 3 reinitiated treatment with BAVENCIO after symptom improvement; of these, none had 
recurrence of hepatitis.
Immune-Mediated Endocrinopathies: Adrenal Insufficiency: BAVENCIO can cause primary or 
secondary adrenal insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic 
treatment, including hormone replacement, as clinically indicated. Withhold BAVENCIO depending 
on severity. Immune-mediated adrenal insufficiency occurred in 0.5% (8/1738) of patients receiving 
BAVENCIO, including Grade 3 (0.1%), and Grade 2 (0.3%) adverse reactions. Adrenal insufficiency 
led to permanent discontinuation of BAVENCIO in 0.1% and withholding of BAVENCIO in 0.1% 
of patients. Systemic corticosteroids were required in all (8/8) patients with adrenal insufficiency. 
Adrenal insufficiency did not resolve in any patient (0/8). Of the 2 patients in whom BAVENCIO 
was withheld for adrenal insufficiency, none reinitiated treatment with BAVENCIO. Hypophysitis: 
BAVENCIO can cause immune-mediated hypophysitis. Hypophysitis can present with acute 
symptoms associated with mass effect such as headache, photophobia, or visual field defects. 
Hypophysitis can cause hypopituitarism. Initiate hormone replacement, as clinically indicated. 
Withhold or permanently discontinue BAVENCIO depending on severity. Immune-mediated 
pituitary disorders occurred in 0.1% (1/1738) of patients receiving BAVENCIO which was a Grade 2 
(0.1%) adverse reactions. Hypopituitarism did not lead to withholding of BAVENCIO in this patient. 
Systemic corticosteroids were not required in this patient. Thyroid Disorders: BAVENCIO can 
cause immune-mediated thyroid disorders. Thyroiditis can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement for hypothyroidism or 
institute medical management of hyperthyroidism, as clinically indicated. Withhold or permanently 
discontinue BAVENCIO depending on severity. Thyroiditis occurred in 0.2% (4/1738) of patients 
receiving BAVENCIO, including Grade 2 (0.1%) adverse reactions. Thyroiditis did not lead to 
permanent discontinuation or withholding of BAVENCIO in any patients. No patients with thyroiditis 
required systemic corticosteroids. Thyroiditis did not resolve in any patients (0/4). Hyperthyroidism 
occurred in 0.4% (7/1738) of patients receiving BAVENCIO, including Grade 2 (0.3%) adverse 
reactions. Hyperthyroidism did not lead to permanent discontinuation of BAVENCIO in any patients 
and led to withholding of BAVENCIO in 0.1% of patients. Systemic corticosteroids were required in 
29% (2/7) of patients with hyperthyroidism. Hyperthyroidism resolved in 86% (6/7) of the patients. 
Of the 2 patients in whom BAVENCIO was withheld for hyperthyroidism, 2 reinitiated treatment 
with BAVENCIO after symptom improvement; of these, none had recurrence of hyperthyroidism. 
Hypothyroidism occurred in 5% (90/1738) of patients receiving BAVENCIO, including Grade 3 
(0.2%) and Grade 2 (3.7%) adverse reactions. Hypothyroidism led to permanent discontinuation 
of BAVENCIO in 0.1% and withholding of BAVENCIO in 0.5% of patients. Systemic corticosteroids 
were required in 7% (6/90) of patients with hypothyroidism. Hypothyroidism resolved in 4% (4/90) of 
the patients. Of the 8 patients in whom BAVENCIO was withheld for hypothyroidism, none reinitiated 
BAVENCIO. Type I Diabetes Mellitus, which can present with Diabetic Ketoacidosis: Monitor 
patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with  
insulin as clinically indicated. Withhold BAVENCIO depending on severity. Immune-mediated  
Type I diabetes mellitus occurred in 0.1% (2/1738) of patients receiving BAVENCIO, including  

Grade 3 (0.1%) adverse reactions. Type I diabetes mellitus led to permanent discontinuation of 
BAVENCIO in these two patients. Type I diabetes mellitus did not lead to withholding of BAVENCIO 
in any patient. Systemic corticosteroids were not required in any patient with Type I diabetes mellitus. 
Type I diabetes mellitus resolved in no patient and all patients required ongoing insulin treatment.
Immune-Mediated Nephritis with Renal Dysfunction: BAVENCIO can cause immune-mediated 
nephritis. Immune-mediated nephritis with renal dysfunction occurred in 0.1% (1/1738) of patients 
receiving BAVENCIO, which was a Grade 2 (0.1%) adverse reactions. Nephritis with renal 
dysfunction led to permanent discontinuation of BAVENCIO in this patient. Nephritis did not lead 
to withholding of BAVENCIO in any patient. Systemic corticosteroids were required in this patient. 
Nephritis with renal dysfunction did not resolve in this patient.
Immune-Mediated Dermatologic Adverse Reactions: BAVENCIO can cause immune-mediated 
rash or dermatitis. Exfoliative dermatitis, including Stevens Johnson Syndrome, DRESS, and toxic 
epidermal necrolysis (TEN), has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients 
and/or topical corticosteroids may be adequate to treat mild to moderate non-exfoliative rashes. 
Withhold or permanently discontinue BAVENCIO depending on severity. Immune-mediated 
dermatologic adverse reactions occurred in 5% (90/1738) of patients receiving BAVENCIO, 
including Grade 3 (0.1%) and Grade 2 (2.0%) adverse reactions. Dermatologic adverse reactions 
led to permanent discontinuation of BAVENCIO in 0.3% of patients and withholding of BAVENCIO 
in 0.4% of patients. Systemic corticosteroids were required in 29% (26/90) of patients with 
dermatologic adverse reactions. One patient required the addition of tacrolimus to high-dose 
corticosteroids. Dermatologic adverse reactions resolved in 41% (37/90) of the patients. Of the 
7 patients in whom BAVENCIO was withheld for dermatologic adverse reactions, 3 reinitiated 
treatment with BAVENCIO after symptom improvement; of these, none had recurrence of 
dermatologic adverse reaction.
Other Immune-Mediated Adverse Reactions: The following clinically significant immune-
mediated adverse reactions occurred at an incidence of <1% (unless otherwise noted) in 
patients who received BAVENCIO or were reported with the use of other PD-1/PD-L1 blocking 
antibodies. Severe or fatal cases have been reported for some of these adverse reactions. 
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis. Gastrointestinal: Pancreatitis to include 
increases in serum amylase and lipase levels, gastritis, duodenitis. Nervous System: Meningitis, 
encephalitis, myelitis and demyelination, myasthenic syndrome/myasthenia gravis (including 
exacerbation), Guillain-Barré syndrome, nerve paresis, autoimmune neuropathy. Ocular: Uveitis, 
iritis, and other ocular inflammatory toxicities can occur. Some cases can be associated with 
retinal detachment. Various grades of visual impairment, including blindness, can occur. If uveitis 
occurs in combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-
Harada like syndrome, as this may require treatment with systemic corticosteroids to reduce the 
risk of permanent vision loss. Musculoskeletal and Connective Tissue: Myositis/polymyositis, 
rhabdomyolysis (and associated sequelae including renal failure), arthritis, polymyalgia rheumatic. 
Endocrine: Hypoparathyroidism. Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenic purpura, 
solid organ transplant rejection.
Infusion-Related Reactions: BAVENCIO can cause severe or life-threatening infusion-related 
reactions. Premedicate with antihistamine and acetaminophen prior to the first 4 infusions. Monitor 
patients for signs and symptoms of infusion-related reactions including pyrexia, chills, flushing, 
hypotension, dyspnea, wheezing, back pain, abdominal pain, and urticaria. Interrupt or slow the 
rate of infusion for mild or moderate infusion-related reactions. Stop the infusion and permanently 
discontinue BAVENCIO for severe (Grade 3) or life-threatening (Grade 4) infusion-related reactions. 
Infusion-related reactions occurred in 25% of patients treated with BAVENCIO including three (0.2%) 
Grade 4 and nine (0.5%) Grade 3 infusion-related reactions. Ninety-three percent of patients received 
premedication with antihistamine and acetaminophen. Eleven (92%) of the 12 patients with  
Grade ≥3 reactions were treated with intravenous corticosteroids. Fourteen percent of patients had 
infusion-related reactions that occurred after the BAVENCIO infusion was completed.
Complications of Allogeneic HSCT: Fatal and other serious complications can occur in patients who 
receive allogeneic hematopoietic stem cell transplantation (HSCT) before or after being treated with 
a PD-1/PD-L1 blocking antibody. Transplant-related complications include hyperacute graft-versus-
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after 
reduced intensity conditioning, and steroid-requiring febrile syndrome (without an identified infectious 
cause). These complications may occur despite intervening therapy between PD-1/PD-L1 blockade 
and allogeneic HSCT. Follow patients closely for evidence of transplant-related complications and 
intervene promptly. Consider the benefit versus risks of treatment with a PD-1/PD-L1 blocking antibody 
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity: Based on its mechanism of action, BAVENCIO can cause fetal harm when 
administered to a pregnant woman. Animal studies have demonstrated that inhibition of the PD-1/ 
PD-L1 pathway can lead to increased risk of immune-mediated rejection of the developing fetus 
resulting in fetal death. If this drug is used during pregnancy, or if the patient becomes pregnant while 
taking BAVENCIO, inform the patient of the potential risk to a fetus. Advise females of childbearing 
potential to use effective contraception during treatment with BAVENCIO and for at least one month 
after the last dose of BAVENCIO.

ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling: 
•  Severe and fatal immune-mediated adverse reactions 
•  Infusion-related reactions 
•  Complications of allogeneic HSCT 
Clinical Trials Experience: Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be directly compared to rates 
in the clinical trials of another drug and may not reflect the rates observed in practice. The data 
described in the WARNINGS AND PRECAUTIONS section reflect exposure to BAVENCIO 10 mg/
kg intravenously every 2 weeks as a single agent in 1738 patients enrolled in the JAVELIN Merkel 
200 and JAVELIN Solid Tumor trials and to BAVENCIO 10 mg/kg intravenously every 2 weeks 
in combination with axitinib 5 mg orally twice daily in 489 patients enrolled in the JAVELIN Renal 
100 and JAVELIN Renal 101 trials. In the BAVENCIO monotherapy population, 24% of patients 
were exposed for ≥ 6 months and 7% were exposed for ≥ 12 months. The following criteria were 
used to classify an adverse reaction as immune-mediated: onset within 90 days after last dose of 
BAVENCIO, no spontaneous resolution within 7 days of onset, treatment with corticosteroids or other 
immunosuppressant or hormone replacement therapy, biopsy consistent with immune-mediated 
reaction, and no other clear etiology.
Locally Advanced or Metastatic Urothelial Carcinoma
First-Line Maintenance Treatment of Urothelial Carcinoma
The safety of BAVENCIO was evaluated in the JAVELIN Bladder 100 trial where patients received 
BAVENCIO 10 mg/kg every 2 weeks plus best supportive care (BSC) (N=344) or BSC alone 
(N=345). Patients with autoimmune diseases or conditions requiring systemic immunosuppression 
were excluded. In the BAVENCIO plus BSC arm, 47% were exposed to BAVENCIO for > 6 months 
and 28% were exposed for > 1 year. The median age of patients treated with BAVENCIO plus BSC 
was 69 years (range: 37 to 90), 63% of patients were 65 years or older, 76% were male, 67% were 
White, and the ECOG performance score was 0 (61%) or 1 (39%). A fatal adverse reaction (sepsis) 
occurred in one (0.3%) patient receiving BAVENCIO plus BSC. Serious adverse reactions occurred 
in 28% of patients receiving BAVENCIO plus BSC. Serious adverse reactions in ≥ 1% of patients 
included urinary tract infection (including kidney infection, pyelonephritis, and urosepsis) (6.1%), 
pain (including abdominal, back, bone, flank, extremity, and pelvic pain) (3.2%), acute kidney 
injury (1.7%), hematuria (1.5%), sepsis (1.2%), and infusion-related reaction (1.2%). Permanent 
discontinuation due to an adverse reaction of BAVENCIO plus BSC occurred in 12% of patients. 

Adverse reactions resulting in permanent discontinuation of BAVENCIO in > 1% of patients were 
myocardial infarction (including acute myocardial infarction and troponin T increased) (1.5%) and 
infusion-related reaction (1.2%). Dose interruptions due to an adverse reaction, excluding temporary 
interruptions of BAVENCIO infusions due to infusion-related reactions, occurred in 41% of patients 
receiving BAVENCIO plus BSC. Adverse reactions leading to interruption of BAVENCIO in > 2% of 
patients were urinary tract infection (including pyelonephritis) (4.7%) and blood creatinine increased 
(including acute kidney injury, renal impairment, and renal failure) (3.8%). The most common 
adverse reactions (≥ 20%) in patients receiving BAVENCIO plus BSC were fatigue, musculoskeletal 
pain, urinary tract infection, and rash. Thirty-one (9%) patients treated with BAVENCIO plus BSC 
received an oral prednisone dose equivalent to ≥ 40 mg daily for an immune-mediated adverse 
reaction. Table 5 summarizes adverse reactions that occurred in ≥ 10% of patients treated with 
BAVENCIO plus BSC.

Table 5: Adverse Reactions (≥ 10%) of Patients Receiving BAVENCIO plus BSC (JAVELIN 
Bladder 100 Trial)

Adverse Reactions

BAVENCIO plus BSC
(N=344)

BSC
(N=345)

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General Disorders and Administration Site Conditions
Fatiguea 35 1.7 13 1.7
Pyrexia 15 0.3 3.5 0
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal painb 24 1.2 15 2.6
Arthralgia 16 0.6 6 0
Skin and Subcutaneous Tissue Disorders
Rashc 20 1.2 2.3 0
Pruritus 17 0.3 1.7 0
Infections and Infestations
Urinary tract infectiond 20 6 11 3.8
Gastrointestinal Disorders
Diarrhea 17 0.6 4.9 0.3
Constipation 16 0.6 9.0 0
Nausea 16 0.3 6 0.6
Vomiting 13 1.2 3.5 0.6
Respiratory, Thoracic and Mediastinal Disorders
Coughe 14 0.3 4.6 0
Metabolism and Nutrition Disorders
Decreased appetite 14 0.3 7 0.6
Endocrine disorders
Hypothyroidism 12 0.3 0.6 0
Injury, Poisoning and Procedural Complications
Infusion-related reaction 10 0.9 0 0

aFatigue is a composite term that includes fatigue, asthenia and malaise.
b Musculoskeletal pain is a composite term that includes musculoskeletal pain, back pain, myalgia, 
and neck pain.

c Rash is a composite term that includes rash, rash maculo-papular, erythema, dermatitis acneiform, 
eczema, erythema multiforme, rash erythematous, rash macular, rash papular, rash pruritic, drug 
eruption and lichen planus.

d Urinary tract infection is a composite term that includes urinary tract infection, urosepsis, cystitis, 
kidney infection, pyuria, pyelonephritis, bacteriuria, pyelonephritis acute, urinary tract infection 
bacterial, and Escherichia urinary tract infection.

e Cough is a composite term that includes cough and productive cough.
Patients received pre-medication with an anti-histamine and acetaminophen prior to each infusion. 
Infusion-related reactions occurred in 10% (Grade 3: 0.9%) of patients treated with BAVENCIO  
plus BSC.

Table 6: Selected Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 10% of 
Patients Receiving BAVENCIO plus BSC (JAVELIN Bladder 100 Trial)

Laboratory Abnormality
BAVENCIO plus BSC* BSC*

Any Grade
%

Grade 3-4
%

Any Grade
%

Grade 3-4
%

Chemistry
Blood triglycerides increased 34 2.1 28 1.2
Alkaline phosphatase 
increased

30 2.9 20 2.3

Blood sodium decreased 28 6 20 2.6
Lipase increased 25 8 16 6
Aspartate aminotransferase 
(AST) increased

24 1.7 12 0.9

Blood potassium increased 24 3.8 16 0.9
Alanine aminotransferase 
(ALT) increased

24 2.6 12 0.6

Blood cholesterol 
increased

22 1.2 16 0.3

Serum amylase increased 21 5 12 1.8
CPK increased 19 2.4 12 0
Phosphate decreased 19 3.2 15 1.2
Hematology
Hemoglobin decreased 28 4.4 18 3.2
White blood cell 
decreased

20 0.6 10 0

Platelet count decreased 18 0.6 12 0.3
* Each test incidence is based on the number of patients who had both baseline and at least one on-
study laboratory measurement available: BAVENCIO plus BSC group (range: 339 to 344 patients) 
and BSC group (range: 329 to 341 patients).

Immunogenicity: As with all therapeutic proteins, there is potential for immunogenicity. The 
detection of antibody formation is highly dependent on the sensitivity and specificity of the assay. 
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity in an 
assay may be influenced by several factors including assay methodology, sample handling, timing  
of sample collection, concomitant medications, and underlying disease. For these reasons, 
comparison of the incidence of antibodies to avelumab in the studies described below with the 
incidence of antibodies in other studies or to other products may be misleading. Of the 344 patients 
treated with BAVENCIO 10 mg/kg as an intravenous infusion every 2 weeks plus BSC, 325 were 
evaluable for treatment-emergent anti-drug antibodies (ADA) and 62 (19.1%) tested positive in the 
JAVELIN Bladder 100 trial. Patients who tested positive for treatment-emergent ADA had decreased 
systemic BAVENCIO exposure. In exploratory analyses, the effect of ADA on the efficacy or safety 
could not be determined due to insufficient numbers of patients in the ADA-positive subgroup and 
confounding variables.

USE IN SPECIFIC POPULATIONS
Pregnancy, Risk Summary: Based on its mechanism of action, BAVENCIO can cause fetal harm 
when administered to a pregnant woman. There are no available data on the use of BAVENCIO in 
pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can 
lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal death. 
Human IgG1 immunoglobulins (IgG1) are known to cross the placenta. Therefore, BAVENCIO 
has the potential to be transmitted from the mother to the developing fetus. If this drug is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, advise the patient 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 BAVENCIO to 
evaluate its effect on reproduction and fetal development. A central function of the PD-1/PD-L1 
pathway is to preserve pregnancy by maintaining maternal immune tolerance to the fetus. In murine 
models of pregnancy, blockade of PD-L1 signaling has been shown to disrupt tolerance to the fetus 
and to result in an increase in fetal loss; therefore, potential risks of administering BAVENCIO during 
pregnancy include increased rates of abortion or stillbirth. As reported in the literature, there were 
no malformations related to the blockade of PD-1/PD-L1 signaling in the offspring of these animals; 
however, immune-mediated disorders occurred in PD-1 and PD-L1 knockout mice. Based on its 
mechanism of action, fetal exposure to BAVENCIO may increase the risk of developing immune-
related disorders or altering the normal immune response.
Lactation, Risk Summary: There is no information regarding the presence of avelumab in human 
milk, the effects on the breastfed infant, or the effects on milk production. Since many drugs 
including antibodies are excreted in human milk, advise a lactating woman not to breastfeed during 
treatment and for at least one month after the last dose of BAVENCIO due to the potential for 
serious adverse reactions in breastfed infants.
Females and Males of Reproductive Potential, Contraception: Based on its mechanism of action, 
BAVENCIO can cause fetal harm when administered to a pregnant woman. Advise females of 
reproductive potential to use effective contraception during treatment with BAVENCIO and for at 
least 1 month after the last dose of BAVENCIO.
Pediatric Use: Safety and effectiveness of BAVENCIO have not been established in pediatric patients.
Geriatric Use
Locally Advanced or Metastatic Urothelial Carcinoma: Of the 344 patients randomized to BAVENCIO 
10 mg/kg plus BSC in the JAVELIN Bladder 100 trial, 63% were 65 years or older and 24% were 75 
years or older. No overall differences in safety or efficacy were reported between elderly patients 
and younger patients.
PATIENT COUNSELING INFORMATION: Advise the patient to read the FDA-approved patient 
labeling (Medication Guide).
Immune-Mediated Adverse Reactions: Inform patients of the risk of immune-mediated adverse 
reactions requiring corticosteroids or hormone replacement therapy, including, but not limited to:
•  Pneumonitis: Advise patients to contact their healthcare provider immediately for new or worsening 

cough, chest pain, or shortness of breath.
•  Colitis: Advise patients to contact their healthcare provider immediately for diarrhea or severe 

abdominal pain.
•  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.
•  Endocrinopathies: Advise patients to contact their healthcare provider immediately for signs or 

symptoms of adrenal insufficiency, hypothyroidism, hyperthyroidism, and diabetes mellitus.
•  Nephritis with Renal Dysfunction: Advise patients to contact their healthcare provider immediately 

for signs or symptoms of nephritis including decreased urine output, blood in urine, swelling in 
ankles, loss of appetite, and any other symptoms of renal dysfunction.

•  Dermatologic Adverse Reactions: Advise patients to contact their healthcare provider immediately 
for signs or symptoms of skin rash, itchy skin, rash with tiny spots and bumps, reddening of skin, 
blisters or peeling.

Infusion-Related Reactions: Advise patients to contact their healthcare provider immediately for 
signs or symptoms of potential infusion-related reactions.
Complications of Allogeneic HSCT: Advise patients of the risk of post-allogeneic hematopoietic stem 
cell transplantation complications
Embryo-Fetal Toxicity: Advise females of reproductive potential that BAVENCIO can cause fetal harm. 
Instruct females of reproductive potential to use effective contraception during and for at least one 
month after the last dose of BAVENCIO.
Lactation: Advise nursing mothers not to breastfeed while taking BAVENCIO and for at least one 
month after the final dose.
Manufactured by: EMD Serono, Inc. Rockland, MA 02370 U.S.A. US License No: 1773  
Marketed by: EMD Serono, Inc. and Pfizer Inc. BAVENCIO is a trademark of Merck KGaA, 
Darmstadt, Germany
February 2021 US-AVE-00577
Copyright © 2021 EMD Serono, Inc. All rights reserved.
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BAVENCIO® (avelumab) injection, for intravenous use 
BRIEF SUMMARY: Please see package insert for Full Prescribing Information

INDICATION AND USAGE
First-Line Maintenance Treatment of Urothelial Carcinoma 
BAVENCIO is indicated for the maintenance treatment of patients with locally advanced or 
metastatic urothelial carcinoma (UC) that has not progressed with first-line platinum-containing 
chemotherapy.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Severe and Fatal Immune-Mediated Adverse Reactions: BAVENCIO is a monoclonal antibody 
that belongs to a class of drugs that bind to either the programmed death-receptor 1 (PD-1) or 
the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing inhibition of the 
immune response, potentially breaking peripheral tolerance and inducing immune-mediated adverse 
reactions. Important immune-mediated adverse reactions listed under Warnings and Precautions 
may not include all possible severe and fatal immune-mediated reactions. 
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse reactions can occur at any time after starting treatment 
with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions usually manifest 
during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated adverse reactions can 
also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential 
to ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms 
and signs that may be clinical manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during 
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute medical management promptly, including 
specialty consultation as appropriate.
Withhold or permanently discontinue BAVENCIO depending on severity. In general, if BAVENCIO 
requires interruption or discontinuation, administer systemic corticosteroid therapy (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to Grade 1 or less. Upon improvement to Grade 1 or 
less, initiate corticosteroid taper and continue to taper over at least 1 month. Consider administration 
of other systemic immunosuppressants in patients whose immune-mediated adverse reactions are 
not controlled with corticosteroid therapy. Toxicity management guidelines for adverse reactions 
that do not necessarily require systemic corticosteroids (e.g., endocrinopathies and dermatologic 
reactions) are discussed below.
Immune-Mediated Pneumonitis: BAVENCIO can cause immune-mediated pneumonitis. Immune-
mediated pneumonitis occurred in 1.2% (21/1738) of patients receiving BAVENCIO, including fatal 
(0.1%), Grade 4 (0.1%), Grade 3 (0.3%) and Grade 2 (0.6%) adverse reactions. Pneumonitis led to 
permanent discontinuation of BAVENCIO in 0.3% and withholding of BAVENCIO in 0.3% of patients. 
Systemic corticosteroids were required in all (21/21) patients with pneumonitis. Pneumonitis 
resolved in 57% (12/21) of the patients. Of the 5 patients in whom BAVENCIO was withheld for 
pneumonitis, 5 reinitiated treatment with BAVENCIO after symptom improvement; of these, none 
had recurrence of pneumonitis. With other PD-1/PD-L1 blocking antibodies, the incidence of 
pneumonitis is higher in patients who have received prior thoracic radiation.
Immune-Mediated Colitis: BAVENCIO can cause immune-mediated colitis. The primary 
component of the immune-mediated colitis consisted of diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-refractory immune-mediated colitis. In 
cases of corticosteroid-refractory colitis, consider repeating infectious workup to exclude alternative 
etiologies. Immune-mediated colitis occurred in 1.5% (26/1738) of patients receiving BAVENCIO, 
including Grade 3 (0.4%) and Grade 2 (0.7%) adverse reactions. Colitis led to permanent 
discontinuation of BAVENCIO in 0.5% and withholding of BAVENCIO in 0.5% of patients. Systemic 
corticosteroids were required in all (26/26) patients with colitis. Colitis resolved in 69% (18/26) of the 
patients. Of the 8 patients in whom BAVENCIO was withheld for colitis, 5 reinitiated treatment with 
BAVENCIO after symptom improvement; of these, 40% had recurrence of colitis.
Hepatotoxicity and Immune-Mediated Hepatitis: BAVENCIO as a single agent: BAVENCIO can 
cause immune-mediated hepatitis. Immune-mediated hepatitis occurred in 0.9% (16/1738) of patients 
receiving BAVENCIO, including fatal (0.1%), Grade 3 (0.6%), and Grade 2 (0.1%) adverse reactions. 
Hepatitis led to permanent discontinuation of BAVENCIO in 0.5% and withholding of BAVENCIO 
in 0.2% of patients. Systemic corticosteroids were required in all (16/16) patients with hepatitis. 
Hepatitis resolved in 56% (9/16) of the patients. Of the 3 patients in whom BAVENCIO was withheld 
for hepatitis, 3 reinitiated treatment with BAVENCIO after symptom improvement; of these, none had 
recurrence of hepatitis.
Immune-Mediated Endocrinopathies: Adrenal Insufficiency: BAVENCIO can cause primary or 
secondary adrenal insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic 
treatment, including hormone replacement, as clinically indicated. Withhold BAVENCIO depending 
on severity. Immune-mediated adrenal insufficiency occurred in 0.5% (8/1738) of patients receiving 
BAVENCIO, including Grade 3 (0.1%), and Grade 2 (0.3%) adverse reactions. Adrenal insufficiency 
led to permanent discontinuation of BAVENCIO in 0.1% and withholding of BAVENCIO in 0.1% 
of patients. Systemic corticosteroids were required in all (8/8) patients with adrenal insufficiency. 
Adrenal insufficiency did not resolve in any patient (0/8). Of the 2 patients in whom BAVENCIO 
was withheld for adrenal insufficiency, none reinitiated treatment with BAVENCIO. Hypophysitis: 
BAVENCIO can cause immune-mediated hypophysitis. Hypophysitis can present with acute 
symptoms associated with mass effect such as headache, photophobia, or visual field defects. 
Hypophysitis can cause hypopituitarism. Initiate hormone replacement, as clinically indicated. 
Withhold or permanently discontinue BAVENCIO depending on severity. Immune-mediated 
pituitary disorders occurred in 0.1% (1/1738) of patients receiving BAVENCIO which was a Grade 2 
(0.1%) adverse reactions. Hypopituitarism did not lead to withholding of BAVENCIO in this patient. 
Systemic corticosteroids were not required in this patient. Thyroid Disorders: BAVENCIO can 
cause immune-mediated thyroid disorders. Thyroiditis can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement for hypothyroidism or 
institute medical management of hyperthyroidism, as clinically indicated. Withhold or permanently 
discontinue BAVENCIO depending on severity. Thyroiditis occurred in 0.2% (4/1738) of patients 
receiving BAVENCIO, including Grade 2 (0.1%) adverse reactions. Thyroiditis did not lead to 
permanent discontinuation or withholding of BAVENCIO in any patients. No patients with thyroiditis 
required systemic corticosteroids. Thyroiditis did not resolve in any patients (0/4). Hyperthyroidism 
occurred in 0.4% (7/1738) of patients receiving BAVENCIO, including Grade 2 (0.3%) adverse 
reactions. Hyperthyroidism did not lead to permanent discontinuation of BAVENCIO in any patients 
and led to withholding of BAVENCIO in 0.1% of patients. Systemic corticosteroids were required in 
29% (2/7) of patients with hyperthyroidism. Hyperthyroidism resolved in 86% (6/7) of the patients. 
Of the 2 patients in whom BAVENCIO was withheld for hyperthyroidism, 2 reinitiated treatment 
with BAVENCIO after symptom improvement; of these, none had recurrence of hyperthyroidism. 
Hypothyroidism occurred in 5% (90/1738) of patients receiving BAVENCIO, including Grade 3 
(0.2%) and Grade 2 (3.7%) adverse reactions. Hypothyroidism led to permanent discontinuation 
of BAVENCIO in 0.1% and withholding of BAVENCIO in 0.5% of patients. Systemic corticosteroids 
were required in 7% (6/90) of patients with hypothyroidism. Hypothyroidism resolved in 4% (4/90) of 
the patients. Of the 8 patients in whom BAVENCIO was withheld for hypothyroidism, none reinitiated 
BAVENCIO. Type I Diabetes Mellitus, which can present with Diabetic Ketoacidosis: Monitor 
patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with  
insulin as clinically indicated. Withhold BAVENCIO depending on severity. Immune-mediated  
Type I diabetes mellitus occurred in 0.1% (2/1738) of patients receiving BAVENCIO, including  

Grade 3 (0.1%) adverse reactions. Type I diabetes mellitus led to permanent discontinuation of 
BAVENCIO in these two patients. Type I diabetes mellitus did not lead to withholding of BAVENCIO 
in any patient. Systemic corticosteroids were not required in any patient with Type I diabetes mellitus. 
Type I diabetes mellitus resolved in no patient and all patients required ongoing insulin treatment.
Immune-Mediated Nephritis with Renal Dysfunction: BAVENCIO can cause immune-mediated 
nephritis. Immune-mediated nephritis with renal dysfunction occurred in 0.1% (1/1738) of patients 
receiving BAVENCIO, which was a Grade 2 (0.1%) adverse reactions. Nephritis with renal 
dysfunction led to permanent discontinuation of BAVENCIO in this patient. Nephritis did not lead 
to withholding of BAVENCIO in any patient. Systemic corticosteroids were required in this patient. 
Nephritis with renal dysfunction did not resolve in this patient.
Immune-Mediated Dermatologic Adverse Reactions: BAVENCIO can cause immune-mediated 
rash or dermatitis. Exfoliative dermatitis, including Stevens Johnson Syndrome, DRESS, and toxic 
epidermal necrolysis (TEN), has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients 
and/or topical corticosteroids may be adequate to treat mild to moderate non-exfoliative rashes. 
Withhold or permanently discontinue BAVENCIO depending on severity. Immune-mediated 
dermatologic adverse reactions occurred in 5% (90/1738) of patients receiving BAVENCIO, 
including Grade 3 (0.1%) and Grade 2 (2.0%) adverse reactions. Dermatologic adverse reactions 
led to permanent discontinuation of BAVENCIO in 0.3% of patients and withholding of BAVENCIO 
in 0.4% of patients. Systemic corticosteroids were required in 29% (26/90) of patients with 
dermatologic adverse reactions. One patient required the addition of tacrolimus to high-dose 
corticosteroids. Dermatologic adverse reactions resolved in 41% (37/90) of the patients. Of the 
7 patients in whom BAVENCIO was withheld for dermatologic adverse reactions, 3 reinitiated 
treatment with BAVENCIO after symptom improvement; of these, none had recurrence of 
dermatologic adverse reaction.
Other Immune-Mediated Adverse Reactions: The following clinically significant immune-
mediated adverse reactions occurred at an incidence of <1% (unless otherwise noted) in 
patients who received BAVENCIO or were reported with the use of other PD-1/PD-L1 blocking 
antibodies. Severe or fatal cases have been reported for some of these adverse reactions. 
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis. Gastrointestinal: Pancreatitis to include 
increases in serum amylase and lipase levels, gastritis, duodenitis. Nervous System: Meningitis, 
encephalitis, myelitis and demyelination, myasthenic syndrome/myasthenia gravis (including 
exacerbation), Guillain-Barré syndrome, nerve paresis, autoimmune neuropathy. Ocular: Uveitis, 
iritis, and other ocular inflammatory toxicities can occur. Some cases can be associated with 
retinal detachment. Various grades of visual impairment, including blindness, can occur. If uveitis 
occurs in combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-
Harada like syndrome, as this may require treatment with systemic corticosteroids to reduce the 
risk of permanent vision loss. Musculoskeletal and Connective Tissue: Myositis/polymyositis, 
rhabdomyolysis (and associated sequelae including renal failure), arthritis, polymyalgia rheumatic. 
Endocrine: Hypoparathyroidism. Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenic purpura, 
solid organ transplant rejection.
Infusion-Related Reactions: BAVENCIO can cause severe or life-threatening infusion-related 
reactions. Premedicate with antihistamine and acetaminophen prior to the first 4 infusions. Monitor 
patients for signs and symptoms of infusion-related reactions including pyrexia, chills, flushing, 
hypotension, dyspnea, wheezing, back pain, abdominal pain, and urticaria. Interrupt or slow the 
rate of infusion for mild or moderate infusion-related reactions. Stop the infusion and permanently 
discontinue BAVENCIO for severe (Grade 3) or life-threatening (Grade 4) infusion-related reactions. 
Infusion-related reactions occurred in 25% of patients treated with BAVENCIO including three (0.2%) 
Grade 4 and nine (0.5%) Grade 3 infusion-related reactions. Ninety-three percent of patients received 
premedication with antihistamine and acetaminophen. Eleven (92%) of the 12 patients with  
Grade ≥3 reactions were treated with intravenous corticosteroids. Fourteen percent of patients had 
infusion-related reactions that occurred after the BAVENCIO infusion was completed.
Complications of Allogeneic HSCT: Fatal and other serious complications can occur in patients who 
receive allogeneic hematopoietic stem cell transplantation (HSCT) before or after being treated with 
a PD-1/PD-L1 blocking antibody. Transplant-related complications include hyperacute graft-versus-
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after 
reduced intensity conditioning, and steroid-requiring febrile syndrome (without an identified infectious 
cause). These complications may occur despite intervening therapy between PD-1/PD-L1 blockade 
and allogeneic HSCT. Follow patients closely for evidence of transplant-related complications and 
intervene promptly. Consider the benefit versus risks of treatment with a PD-1/PD-L1 blocking antibody 
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity: Based on its mechanism of action, BAVENCIO can cause fetal harm when 
administered to a pregnant woman. Animal studies have demonstrated that inhibition of the PD-1/ 
PD-L1 pathway can lead to increased risk of immune-mediated rejection of the developing fetus 
resulting in fetal death. If this drug is used during pregnancy, or if the patient becomes pregnant while 
taking BAVENCIO, inform the patient of the potential risk to a fetus. Advise females of childbearing 
potential to use effective contraception during treatment with BAVENCIO and for at least one month 
after the last dose of BAVENCIO.

ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling: 
•  Severe and fatal immune-mediated adverse reactions 
•  Infusion-related reactions 
•  Complications of allogeneic HSCT 
Clinical Trials Experience: Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be directly compared to rates 
in the clinical trials of another drug and may not reflect the rates observed in practice. The data 
described in the WARNINGS AND PRECAUTIONS section reflect exposure to BAVENCIO 10 mg/
kg intravenously every 2 weeks as a single agent in 1738 patients enrolled in the JAVELIN Merkel 
200 and JAVELIN Solid Tumor trials and to BAVENCIO 10 mg/kg intravenously every 2 weeks 
in combination with axitinib 5 mg orally twice daily in 489 patients enrolled in the JAVELIN Renal 
100 and JAVELIN Renal 101 trials. In the BAVENCIO monotherapy population, 24% of patients 
were exposed for ≥ 6 months and 7% were exposed for ≥ 12 months. The following criteria were 
used to classify an adverse reaction as immune-mediated: onset within 90 days after last dose of 
BAVENCIO, no spontaneous resolution within 7 days of onset, treatment with corticosteroids or other 
immunosuppressant or hormone replacement therapy, biopsy consistent with immune-mediated 
reaction, and no other clear etiology.
Locally Advanced or Metastatic Urothelial Carcinoma
First-Line Maintenance Treatment of Urothelial Carcinoma
The safety of BAVENCIO was evaluated in the JAVELIN Bladder 100 trial where patients received 
BAVENCIO 10 mg/kg every 2 weeks plus best supportive care (BSC) (N=344) or BSC alone 
(N=345). Patients with autoimmune diseases or conditions requiring systemic immunosuppression 
were excluded. In the BAVENCIO plus BSC arm, 47% were exposed to BAVENCIO for > 6 months 
and 28% were exposed for > 1 year. The median age of patients treated with BAVENCIO plus BSC 
was 69 years (range: 37 to 90), 63% of patients were 65 years or older, 76% were male, 67% were 
White, and the ECOG performance score was 0 (61%) or 1 (39%). A fatal adverse reaction (sepsis) 
occurred in one (0.3%) patient receiving BAVENCIO plus BSC. Serious adverse reactions occurred 
in 28% of patients receiving BAVENCIO plus BSC. Serious adverse reactions in ≥ 1% of patients 
included urinary tract infection (including kidney infection, pyelonephritis, and urosepsis) (6.1%), 
pain (including abdominal, back, bone, flank, extremity, and pelvic pain) (3.2%), acute kidney 
injury (1.7%), hematuria (1.5%), sepsis (1.2%), and infusion-related reaction (1.2%). Permanent 
discontinuation due to an adverse reaction of BAVENCIO plus BSC occurred in 12% of patients. 

Adverse reactions resulting in permanent discontinuation of BAVENCIO in > 1% of patients were 
myocardial infarction (including acute myocardial infarction and troponin T increased) (1.5%) and 
infusion-related reaction (1.2%). Dose interruptions due to an adverse reaction, excluding temporary 
interruptions of BAVENCIO infusions due to infusion-related reactions, occurred in 41% of patients 
receiving BAVENCIO plus BSC. Adverse reactions leading to interruption of BAVENCIO in > 2% of 
patients were urinary tract infection (including pyelonephritis) (4.7%) and blood creatinine increased 
(including acute kidney injury, renal impairment, and renal failure) (3.8%). The most common 
adverse reactions (≥ 20%) in patients receiving BAVENCIO plus BSC were fatigue, musculoskeletal 
pain, urinary tract infection, and rash. Thirty-one (9%) patients treated with BAVENCIO plus BSC 
received an oral prednisone dose equivalent to ≥ 40 mg daily for an immune-mediated adverse 
reaction. Table 5 summarizes adverse reactions that occurred in ≥ 10% of patients treated with 
BAVENCIO plus BSC.

Table 5: Adverse Reactions (≥ 10%) of Patients Receiving BAVENCIO plus BSC (JAVELIN 
Bladder 100 Trial)

Adverse Reactions

BAVENCIO plus BSC
(N=344)

BSC
(N=345)

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General Disorders and Administration Site Conditions
Fatiguea 35 1.7 13 1.7
Pyrexia 15 0.3 3.5 0
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal painb 24 1.2 15 2.6
Arthralgia 16 0.6 6 0
Skin and Subcutaneous Tissue Disorders
Rashc 20 1.2 2.3 0
Pruritus 17 0.3 1.7 0
Infections and Infestations
Urinary tract infectiond 20 6 11 3.8
Gastrointestinal Disorders
Diarrhea 17 0.6 4.9 0.3
Constipation 16 0.6 9.0 0
Nausea 16 0.3 6 0.6
Vomiting 13 1.2 3.5 0.6
Respiratory, Thoracic and Mediastinal Disorders
Coughe 14 0.3 4.6 0
Metabolism and Nutrition Disorders
Decreased appetite 14 0.3 7 0.6
Endocrine disorders
Hypothyroidism 12 0.3 0.6 0
Injury, Poisoning and Procedural Complications
Infusion-related reaction 10 0.9 0 0

aFatigue is a composite term that includes fatigue, asthenia and malaise.
b Musculoskeletal pain is a composite term that includes musculoskeletal pain, back pain, myalgia, 
and neck pain.

c Rash is a composite term that includes rash, rash maculo-papular, erythema, dermatitis acneiform, 
eczema, erythema multiforme, rash erythematous, rash macular, rash papular, rash pruritic, drug 
eruption and lichen planus.

d Urinary tract infection is a composite term that includes urinary tract infection, urosepsis, cystitis, 
kidney infection, pyuria, pyelonephritis, bacteriuria, pyelonephritis acute, urinary tract infection 
bacterial, and Escherichia urinary tract infection.

e Cough is a composite term that includes cough and productive cough.
Patients received pre-medication with an anti-histamine and acetaminophen prior to each infusion. 
Infusion-related reactions occurred in 10% (Grade 3: 0.9%) of patients treated with BAVENCIO  
plus BSC.

Table 6: Selected Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 10% of 
Patients Receiving BAVENCIO plus BSC (JAVELIN Bladder 100 Trial)

Laboratory Abnormality
BAVENCIO plus BSC* BSC*

Any Grade
%

Grade 3-4
%

Any Grade
%

Grade 3-4
%

Chemistry
Blood triglycerides increased 34 2.1 28 1.2
Alkaline phosphatase 
increased

30 2.9 20 2.3

Blood sodium decreased 28 6 20 2.6
Lipase increased 25 8 16 6
Aspartate aminotransferase 
(AST) increased

24 1.7 12 0.9

Blood potassium increased 24 3.8 16 0.9
Alanine aminotransferase 
(ALT) increased

24 2.6 12 0.6

Blood cholesterol 
increased

22 1.2 16 0.3

Serum amylase increased 21 5 12 1.8
CPK increased 19 2.4 12 0
Phosphate decreased 19 3.2 15 1.2
Hematology
Hemoglobin decreased 28 4.4 18 3.2
White blood cell 
decreased

20 0.6 10 0

Platelet count decreased 18 0.6 12 0.3
* Each test incidence is based on the number of patients who had both baseline and at least one on-
study laboratory measurement available: BAVENCIO plus BSC group (range: 339 to 344 patients) 
and BSC group (range: 329 to 341 patients).

Immunogenicity: As with all therapeutic proteins, there is potential for immunogenicity. The 
detection of antibody formation is highly dependent on the sensitivity and specificity of the assay. 
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity in an 
assay may be influenced by several factors including assay methodology, sample handling, timing  
of sample collection, concomitant medications, and underlying disease. For these reasons, 
comparison of the incidence of antibodies to avelumab in the studies described below with the 
incidence of antibodies in other studies or to other products may be misleading. Of the 344 patients 
treated with BAVENCIO 10 mg/kg as an intravenous infusion every 2 weeks plus BSC, 325 were 
evaluable for treatment-emergent anti-drug antibodies (ADA) and 62 (19.1%) tested positive in the 
JAVELIN Bladder 100 trial. Patients who tested positive for treatment-emergent ADA had decreased 
systemic BAVENCIO exposure. In exploratory analyses, the effect of ADA on the efficacy or safety 
could not be determined due to insufficient numbers of patients in the ADA-positive subgroup and 
confounding variables.

USE IN SPECIFIC POPULATIONS
Pregnancy, Risk Summary: Based on its mechanism of action, BAVENCIO can cause fetal harm 
when administered to a pregnant woman. There are no available data on the use of BAVENCIO in 
pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can 
lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal death. 
Human IgG1 immunoglobulins (IgG1) are known to cross the placenta. Therefore, BAVENCIO 
has the potential to be transmitted from the mother to the developing fetus. If this drug is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, advise the patient 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 BAVENCIO to 
evaluate its effect on reproduction and fetal development. A central function of the PD-1/PD-L1 
pathway is to preserve pregnancy by maintaining maternal immune tolerance to the fetus. In murine 
models of pregnancy, blockade of PD-L1 signaling has been shown to disrupt tolerance to the fetus 
and to result in an increase in fetal loss; therefore, potential risks of administering BAVENCIO during 
pregnancy include increased rates of abortion or stillbirth. As reported in the literature, there were 
no malformations related to the blockade of PD-1/PD-L1 signaling in the offspring of these animals; 
however, immune-mediated disorders occurred in PD-1 and PD-L1 knockout mice. Based on its 
mechanism of action, fetal exposure to BAVENCIO may increase the risk of developing immune-
related disorders or altering the normal immune response.
Lactation, Risk Summary: There is no information regarding the presence of avelumab in human 
milk, the effects on the breastfed infant, or the effects on milk production. Since many drugs 
including antibodies are excreted in human milk, advise a lactating woman not to breastfeed during 
treatment and for at least one month after the last dose of BAVENCIO due to the potential for 
serious adverse reactions in breastfed infants.
Females and Males of Reproductive Potential, Contraception: Based on its mechanism of action, 
BAVENCIO can cause fetal harm when administered to a pregnant woman. Advise females of 
reproductive potential to use effective contraception during treatment with BAVENCIO and for at 
least 1 month after the last dose of BAVENCIO.
Pediatric Use: Safety and effectiveness of BAVENCIO have not been established in pediatric patients.
Geriatric Use
Locally Advanced or Metastatic Urothelial Carcinoma: Of the 344 patients randomized to BAVENCIO 
10 mg/kg plus BSC in the JAVELIN Bladder 100 trial, 63% were 65 years or older and 24% were 75 
years or older. No overall differences in safety or efficacy were reported between elderly patients 
and younger patients.
PATIENT COUNSELING INFORMATION: Advise the patient to read the FDA-approved patient 
labeling (Medication Guide).
Immune-Mediated Adverse Reactions: Inform patients of the risk of immune-mediated adverse 
reactions requiring corticosteroids or hormone replacement therapy, including, but not limited to:
•  Pneumonitis: Advise patients to contact their healthcare provider immediately for new or worsening 

cough, chest pain, or shortness of breath.
•  Colitis: Advise patients to contact their healthcare provider immediately for diarrhea or severe 

abdominal pain.
•  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.
•  Endocrinopathies: Advise patients to contact their healthcare provider immediately for signs or 

symptoms of adrenal insufficiency, hypothyroidism, hyperthyroidism, and diabetes mellitus.
•  Nephritis with Renal Dysfunction: Advise patients to contact their healthcare provider immediately 

for signs or symptoms of nephritis including decreased urine output, blood in urine, swelling in 
ankles, loss of appetite, and any other symptoms of renal dysfunction.

•  Dermatologic Adverse Reactions: Advise patients to contact their healthcare provider immediately 
for signs or symptoms of skin rash, itchy skin, rash with tiny spots and bumps, reddening of skin, 
blisters or peeling.

Infusion-Related Reactions: Advise patients to contact their healthcare provider immediately for 
signs or symptoms of potential infusion-related reactions.
Complications of Allogeneic HSCT: Advise patients of the risk of post-allogeneic hematopoietic stem 
cell transplantation complications
Embryo-Fetal Toxicity: Advise females of reproductive potential that BAVENCIO can cause fetal harm. 
Instruct females of reproductive potential to use effective contraception during and for at least one 
month after the last dose of BAVENCIO.
Lactation: Advise nursing mothers not to breastfeed while taking BAVENCIO and for at least one 
month after the final dose.
Manufactured by: EMD Serono, Inc. Rockland, MA 02370 U.S.A. US License No: 1773  
Marketed by: EMD Serono, Inc. and Pfizer Inc. BAVENCIO is a trademark of Merck KGaA, 
Darmstadt, Germany
February 2021 US-AVE-00577
Copyright © 2021 EMD Serono, Inc. All rights reserved.
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Advances in the 
Treatment of 
Myelofibrosis

At an Around the Practice presentation 
hosted by CancerNetwork®, experts 
discussed recent advancements in the 

treatment of patients with myelofibrosis. The 
panel was led by John Mascarenhas, MD, 
professor of medicine at the Icahn School of 
Medicine, director of the Center of Excellence 
for Blood Cancers and Myeloid Disorders, 
and a member of the Tisch Cancer Institute 
at Mount Sinai in New York.

The expert panel also included Aaron 
Gerds, MD, MS, a physician at the  
Cleveland Clinic as well as assistant professor 
in the School of Medicine and member of the  
Developmental Therapeutics Program 
of Case Comprehensive Cancer Center 
at Case Western Reserve University in  
Cleveland, Ohio; Raajit Rampal, MD, PhD, 
a hematologic oncologist at Memorial Sloan 
Kettering Cancer Center in New York; and 
Srdan Verstovsek, MD, PhD, director of the 
Hanns A. Pielenz Clinical Research Center 
for Myeloproliferative Neoplasms, chief 
of the Section for Myeloproliferative Neo-
plasms, and professor in the Department of  
Leukemia, Division of Cancer Medicine, 
at The University of Texas MD Anderson  
Cancer Center in Houston.

Understanding Myelofibrosis
MASCARENHAS: Can you explain what myelo-
fibrosis is? How do you distinguish between 
primary and secondary disease?

GERD: The hallmark [of myelofibrosis] 
is scar tissue in the bone marrow, which is 
the common pathologic finding that we see.  
Mutations that occur in the JAK-STAT  
signaling pathway lead to this proliferation 
and growth and the ultimate scarring of tissue 
in the marrow. Over time, that scar tissue 
can lead to dysfunction in the hematopoietic  
process, and you see low blood counts in 
patients. As for primary vs secondary my-
elofibrosis, those words are tricky [because]  
primary myelofibrosis refers to [the] disease  
of bone marrow cancer. Secondary can 
mean either inflammatory scar tissue in  
the bone marrow vs a rheumatological  
disorder, for example, and it can also indi-
cate myelofibrosis that has evolved out of a  
preexisting polycythemia vera (PV) or essen-
tial thrombocythemia (ET).

MASCARENHAS: What are some examples 
of non–myeloproliferative neoplasm [MPN] 
secondary myelofibrosis? In what other set-
tings could you see a myelofibrotic marrow?

RAMPAL: Fibrosis in the marrow is non-
specific, in many cases. Can you see it in 
other myeloid diseases? The answer is yes. 
Rarely, you see it in MDS [myelodysplastic 
syndrome]. A rare MDS subtype [exists], 
known as MDS with fibrosis, but beyond 
hematologic cancers, you can certainly see it 
in autoimmune conditions. 

MASCARENHAS: How do signaling path-
way mutations and genetic and epigenetic 
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alterations contribute to the pathophysi-
ology of myelofibrosis?

RAMPAL: The hallmark of MPN 
pathogenesis [consists of] activations 
in the JAK-STAT pathway, which is a 
pathway that is involved in both inflam-
mation and hematopoiesis. The disease is  
principally driven by unregulated JAK-
STAT signaling. Other mutations can 
occur in the disease as well, and it’s very 
clear to us from both patient data and 
laboratory data that those mutations 
can alter the biology of the disease and, 
in many cases, advance it or cause it to 
be more aggressive. In addition, other 
pathways are activated by the JAK-STAT 
pathway, which we think plays a role in 
the pathogenesis of the disease. [Those 
mechanisms] are currently targets of 
inhibitors in clinical trials.

MASCARENHAS: What are the biomark-
ers of interest? 

VERSTOVSEK: The prognostication in 
myelofibrosis has become complicated 
because we have identified multiple dif-
ferent biomarkers. Fifteen years ago, we 
started with the biomarkers that would be 
easy to understand, [such as] the number 
of white blood cells, blasts in the blood, 
or a clinical finding like symptoms or 
age. Since then, the other biomarkers we 
have identified [include] different driver 
mutations that activate the JAK-STAT 
pathway, like JAK2, CALR, or MPL  
mutations. [Patients who have] none 
of the 3 biomarkers are called triple 
negative, which we can test for by NGS 
[next-generation sequencing] panels in 
academic centers. 

MASCARENHAS: Are you doing tests like 
NGS in a serial fashion?

VERSTOVSEK: We do repeat the testing 
automatically when clinical progression 
[occurs]. Ideally, [you would] test patients 
periodically, even when they’re stable, 
to predict a progression by acquisition 
of certain molecular abnormalities or 
cytogenetic abnormalities, but that is 
not a standard practice [because it’s] not 
feasible. This is [also] not being done 
because you can’t do much [with that 

information]. You do something when 
things change clinically, so the informa-
tion [would be] applicable to or [would] 
influence the management. Then, it’s 
justifiable to test.

In a polling question, the audience  
indicated that fatigue was the most com-
mon symptom they saw in their patients 
with myelofibrosis (poll question 1). 

MASCARENHAS: What drives fatigue in 
myelofibrosis?

RAMPAL: Often, we need to figure it out. 
For example, if a patient has anemia, it’s 
[important to consider if it’s the] anemia 
driving the fatigue, or the disease, or both. 
Commonly, the answer is both, but it’s 
hard to tease out that answer. Aside from 
that, we have a lot of hypotheses about 
what drives fatigue. We blame cytokines, 
[for instance]. There may be truth to that 
because we do see a correlation between 
improvements in cytokine profiles in  
patients treated with JAK inhibitors 
and improvements in symptom burden.  
Fatigue improves despite patients  
developing some degree of anemia, so the 
answer is that [the reason behind fatigue] 
is often multifactorial.

MASCARENHAS: How do you formulate 
your treatment plan based on symptoms?

VERSTOVSEK: [National Compre-
hensive Cancer Network] guidance 
suggests using MPN 10 [MPN Symptom 
Assessment Form Total Symptom Score], 
a questionnaire that would cover the 10 
most common symptoms. We use that 
questionnaire as a guide for discussion 
and it becomes a part of the medical 
record. If symptoms are affecting the 
patient’s quality of life [QOL], that is a 
trigger to [work with them] to improve 
QOL.

MASCARENHAS: How are you generally 
classifying myelofibrosis? 

VERSTOVSEK: Many [classifications] 
are fixed on the grade of fibrosis in the 
bone marrow, [which] may have some sig-
nificance on the outcome of the patients, 
but there are many other factors. Prog-
nostication in terms of life expectancy 
does not depend solely on the degree of 

fibrosis. We look at patient, genetic, and 
chromosomal characteristics, as well as 
comorbidities, in deciding when to inter-
vene. The factors would be assessment 
of QOL, to see whether we can control 
that, as well as bone marrow failure and 
anemia, to see whether the patient should 
be referred for bone marrow transplant. 

Considerations for Treatment  
of Myelofibrosis
MASCARENHAS: Can treatment be distin-
guished for primary and secondary my-
elofibrosis, or is it broad for all subtypes?

VERSTOVSEK: Apart from the prog-
nostication that we discussed, I do not 
apply risk of dying to decide whether I 
should treat the patient for anemia, for 
[symptoms in the] spleen, or for their 
QOL. The trigger is recognition of poor 
QOL. If the spleen is big and the patient 
is not in pain, I would ask a few more 
questions. Unless you ask questions and 
engage with the patients, you’re not going 
to recognize those problems. That applies 
to post-ET, post-PV, or primary myelofi-
brosis to the same degree, although [there 
are differences related to the] application 
of different therapies.

MASCARENHAS: Where do clinical trials 
fit in terms of assessing patients for novel 
therapies?

VERSTOVSEK: In a frontline setting, if 
platelets are above 50 × 109/L, you have 
2 drugs: ruxolitinib [Jakafi] or fedratinib 
[Inrebic]. But neither is supposed to be 
given to patients with platelets below [that 

Poll Question 1. What is the most 
common symptom you see in patients  
with myelofibrosis?

Abdominal pain 15%

81%Fatigue

4%Unintentional 
weight loss

0%Night sweats 
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level], [which includes] about 10% to 15% 
of patients. [Patients with those low levels] 
typically have a low red blood cell count, 
and their spleen is not as big. This is a  
cytopenic patient in the frontline setting 
who needs something new. 

JAK inhibitors cover the spleen and 
symptoms, but they may worsen the 
anemia. In the frontline setting, ane-
mia compromises the delivery of JAK  
inhibitors, so you need a drug for ane-
mia. Drugs have been developed, like  
luspatercept [Rebozyl], to be combined 
with JAK inhibitors in the frontline set-
ting. You want a combination that would 
enhance the JAK inhibitors, [and lead to] 
more spleen and symptoms control and 
other biological effects on the disease. 
Then, the durability of the response is 
much longer. 

Treating a Patient With  
Primary Myelofibrosis

PATIENT CASE 1

• A woman, aged 67 years, 
presented to her primary care 
physician with fatigue, increased 
bruising, and left upper quadrant 
abdominal pressure for the past 
2 months. 

• Medical history: well-controlled 
hypertension

• Abdominal exam: palpable 
spleen about 4 cm below the 
costal margin

• Laboratory values: 

• Hemoglobin: 9.8 g/dL

• Platelets: 215 × 109/L

• White blood cells: 17 × 109/L

• Bone marrow biopsy showed 
hypercellularity, increase in 
atypical megakaryocytes, grade 
MF-3 fibrosis, and CD34/
CD117+ staining in 1.3% blasts

• 30% JAK-V617F mutation

• Diagnosis: primary myelofibrosis

In a polling question, most of the 
audience indicated that that they would 
treat this patient with ruxolitinib (poll 
question 2). 

MASCARENHAS: If you saw this patient, 
what would be your first-line therapy?

VERSTOVSEK: I would not watch and 
wait. Age 67 [years] is still good for 
transplant. Further assessment with an 
NGS panel may push me to recommend 
the transplant even faster. We want to 
eventually cure the patient; that would 
be the goal. In between today and when 
the patient has the transplant, I treat 
for the symptoms and the spleen. If the  
anemia worsens through therapy with 
JAK inhibitors, you may add an anemia 
drug on top of it to help the patient get to 
their transplant in the best possible shape.

GERDS: What do you do to measure 
response?

RAMPAL: That’s a great question, and 
we’ve got to separate out what we do in 
clinical trials vs what we do practically 
speaking. It depends to some degree on 
what the treatment goals are. One of 
the treatment goals we would all agree 
with is to make the patient feel better, 

for which you can use the total symptom 
score. On the other hand, just talking to 
the patient and getting that assessment 
makes a difference. Let’s say the patient 
goes to stem cell transplant; making 
them functionally feel better makes a 
difference, but [so does] spleen size. On a 
high level, if we have a patient who is not 
a transplant candidate and their spleen 
shrinks enough that they feel comfortable 
and their symptoms are improved, that 
[can be considered] a response.

GERDS: What are some things you look 
for when you consider changing therapy?

VERSTOVSEK: I talk to the patient to 
understand whether there is a benefit 
[of the current therapy], I palpate the 
spleen, and I look at their weight. Then 
my goal would be to maintain that benefit, 
even if it’s slowly going away, by adding  
another agent to the JAK inhibitor. Use of 
pacritinib is coming as an investigational 
agent for patients with low platelets. That 
would be my first choice if I had it today. 
I don’t have it yet, but hopefully [I will 
soon]. I would expand on that first line 
for as long as possible before I would 
change. In the second-line setting, we 
have agents that are being tested and we 
also have fedratinib, which is being used 
in the second-line setting as a JAK inhib-
itor. Momelotinib is [being examined in 
clinical trials as well], which [represents] 
a very interesting concept. 

RAMPAL: One of the striking things 
with [momelotinib] is that [we saw] an 
anemia benefit, described by increases 
in hemoglobin and changes in the  
proportion of patients getting trans-
fused. Of course, we know with JAK 
inhibitors that anemia is a nontarget 
effect. With the mechanisms of action 
of momelotinib hitting other pathways, 
we think that is probably the mecha-
nism by which it is contributing to an 
anemia response. This is a profile of a 
JAK inhibitor, and it’s not one-size-fit-all. 
For our cytopenic patients, we’ve been 
talking about pacritinib and the hopeful 

Poll Question 2. How would you treat 
this patient?
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approval of that drug, which clearly has 
a bene� t for patients with cytopenia. It 
doesn’t require dose modi� cation based 
on platelet count, so that becomes an 
important tool in the arsenal. Then, 
coming to momelotinib, some patients 
may need something beyond just a 
drug for anemia. The patient who has 
symptomatic splenomegaly and who has 
anemia won’t bene� t from single-agent 
daratumumab or other related drugs. But 
momelotinib [may lead to] spleen size 
reduction and potentially anemia bene� t. 
We’re beginning to see niches for these 
different drugs that will greatly bene� t 
the patients. 

VERSTOVSEK: What is the alternative 
pathway that the pacritinib affects in 
addition to the JAK pathway? 

MASCARENHAS: Pacritinib is inter-
esting. There are differentiating factors 
[compared with] JAK inhibitors in 
late-stage testing. Pacritinib inhibits 
IRAK1, beyond JAK, and in doing so 
it likely affects a signaling pathway 
through the toll-like receptor, myosin 
complex, and then downstream to NF-κ
B [nuclear factor κ light chain enhancer 
of activated B cells]. Hitting this alter-
native but relevant pathway in addition 
to JAK likely explains why this drug is 
less myelosuppressive [vs ruxolitinib/
in� gratinib]. You can give a full dose 

and enjoy symptom and spleen bene� ts 
with less myelosuppression. Some of the 
differences that we’ll see with these JAK 
inhibitors are likely due to their kinome 
pro� le and some of the other targets that 
they hit.

PATIENT CASE 2

• A man, aged 75 years, presented 
with shortness of breath, 
drenching night sweats, and 
fatigue.

• Medical history: signifi cant for 
high-risk primary myelofi brosis, 
diagnosed 1 year ago

• Baseline platelets: 81 × 109/L 

• He was started on ruxolitinib and 
is currently on 10 mg twice daily.

• His platelet counts have 
dropped to 37 × 109/L and his 
hemoglobin is 8.2 g/dL. 

In a polling question, most of the 
audience indicated that that they 
would treat this patient with pacritinib 
(poll question 3). 

RAMPAL: I would not increase the dose 
of ruxolitinib. However, if someone is 
having a bene� t, we must be careful. 
Of course, going by the FDA label, we 
need to attenuate, if not stop, ruxolitinib, 
[but] we cannot do that suddenly and 
risk withdrawal syndrome. In a practical 
sense, one could attenuate the dose of 
ruxolitinib and see if the platelets get 
better—Do they improve?—and then 
maybe rechallenge. That is not an 
unreasonable option. Another clear 
option would be to consider switching 
to pacritinib, which will hopefully be 
approved soon. In this scenario, we have 
a highly symptomatic patient. They need 
JAK inhibition and in this circumstance, 
pacritinib wouldn’t require dose modi� -

cation due to the thrombocytopenia. It 
may be a � t for this patient.

MASCARENHAS: From a safety stand-
point, do these drugs have differences 
among their toxicity pro� les? 

VERSTOVSEK: There are some, but 
they don’t affect the management 
too much. Fedratinib has some mild 
[gastrointestinal] toxicities such as 
nausea, vomiting, and diarrhea; you can 
prophylactically treat them easily with 
medications. Pacritinib could possibly 
be considered � rst in a patient who 
has platelets of 81 × 109/L because the 
intensity matters. There is no need for 
dose adjustments. This is the area where 
we expect new developments, [so we can 
understand] what the best approach is 
in the frontline setting [among] those 
3 drugs for patients with low platelets. 
When the platelets go down to 37 × 
109/L, it is certainly not easy to manage 
with the currently available medications, 
so we welcome the new development 
of pacritinib. 

Reference
NCCN. Clinical Practice Guidelines in Oncology. 
Myeloproliferative neoplasms, version 2.2021. 
Accessed February 10, 2022. https://www.nccn.org/
professionals/physician_gls/pdf/mpn.pdf
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Discussing HER2-
Positive Breast 
Cancer With a 
Patient Advocate

At an Around the Practice presentation 
hosted by CancerNetwork®, multi-
disciplinary oncology clinicians and a 

patient advocate discussed treatment options 
for managing HER2-positive breast cancer 
and explored the treatment journey from the  
perspective of a patient. The panel was led 
by Sara Hurvitz, MD, medical director of the 
University of California Los Angeles (UCLA) 
Jonsson Comprehensive Cancer Center 
Clinical Research Unit, co-director of the Santa 
Monica-UCLA Outpatient Oncology Practices, 
and director of UCLA’s Breast Cancer Clinical 
Trials Program. 

Other experts were Kamran Ahmed, MD, 
chief of radiation oncology at Moffitt Cancer 
Center in Tampa, Florida, and Julia LaBarbera, 
NP, a nurse practitioner of oncology at UCLA 

in Santa Monica, California. They were joined 
by Erika Rich of Pittsburgh, Pennsylvania, a 
patient advocate and survivor of HER2- 
positive breast cancer. 

Advancements in HER2-Positive 
Breast Cancer
HURVITZ: The field has evolved [significantly] 
in terms of the management of metastatic 
HER2-positive breast cancer. We now have  
8 different HER2-targeted therapies available 
for metastatic HER2-positive disease, which 
is a lot more than when I started practicing 
back in 2006, when we only had 1 HER2- 
targeted therapy available. In many ways, 
it [has become] challenging for us to un-
derstand how to best sequence these agents 
and choose among these different therapies,  

MEET OUR 
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Sara Hurvitz, MD
University of California  

Los Angeles Health
Santa Monica, CA

Erika Rich 
Patient Advocate 
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Kamran Ahmed, MD
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TABLE  Outcomes With Tucatinib vs Placebo Plus SOC in HER2CLIMB2

Population (n) Outcome HR (95% CI)

Overall (480) PFS 0.54 (0.42-0.71)

OS 0.66 (0.50-0.88)

Baseline brain metastases (219) PFS 0.46 (0.31-0.67)

OS 0.58 (0.40-0.85)

OS, overall survival; PFS, progression-free survival; SOC, standard of care. 
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especially as we get in the second-line setting  
and beyond.

Some patients will present with metastatic 
disease having had a history of early-stage 
disease, and some patients will present with 
a mass in their breast and then be found 
to have what we call de novo metastatic 
disease, which is stage IV breast cancer at 
the initial presentation. As our therapies for 
HER2-positive, early-stage disease have  
accelerated and improved the chances of 
not having cancer return, the rates of de 
novo metastatic disease, or the proportion 
of de novo metastatic disease, have gone up 
for the HER2-positive subtype.

CASE 

• Panel member Erika Rich was 
diagnosed in March 2019, aged 
25 years, with a 3.2-cm right 
breast mass.

• Biopsy showed invasive ductal 
carcinoma of estrogen receptor/
progesterone receptor–negative, 
HER2-positive disease with an 
immunohistochemistry score  
of 3+.

• Lesions were present on the 
lymph nodes, liver, and bones; 
the largest was a 1.3-cm round, 
lytic lesion of the subtrochanteric 
region.

• She was treated with docetaxel, 
trastuzumab (Herceptin), and 
pertuzumab (Perjeta; THP) for  
6 months and had 6 rounds of  
hip radiation.

• Scans in August 2019 showed no 
evidence of disease.

• Trastuzumab was continued for  
3 weeks. 

HURVITZ: You were so young when you 
were diagnosed and still are very young. 
It’s not on the top of someone’s mind 
when you’re in your 20s that when you 
notice a breast symptom, the first thing you 

[would] think of is cancer. I imagine that 
[meant you did not] seek medical attention 
as soon as you would have if you were 50 
with this new symptom. Is that right?

RICH: Yes, that is correct. I was doing 
yoga. I was gaining a little bit of weight at 
the time and there were things that [made 
me seek a] doctor. But outside of that, I 
never typically went to the doctor, so it 
did take me a little bit longer [to make an 
appointment].

HURVITZ: The THP—trastuzumab, 
pertuzumab, docetaxel—regimen is the 
standard-of-care first-line regimen. That’s 
what you received initially. How did you 
do with that?

RICH: I did well because I was so young 
and I had no family history. [I didn’t know 
what to expect] and I thought I was [go-
ing to] be in the hospital, bedridden, but I 
took that time to go visit my friends and 
I was very active. They did give me some  
medicine to help with adverse effects [AEs] 
like nausea, and that allowed me a bit more 
freedom and I spent a lot of time traveling 
and felt well.

HURVITZ: Were you having pain in your 
hip? You had mentioned some back pain. 
Were you also having pain in the area 
where they saw lesions in the bones?

RICH: Yes, I was having significant pain 
in that area. My entire life, until I gradu-
ated from college, I played soccer, so I just 
thought it was from that; I’d always gone 
into my seasons injured so I didn’t sec-
ond-guess whenever my back was hurting. 
[However], I did go to Disney World the 
month before I got diagnosed, and I started 
noticing [aches and pains]. [In fact], it was 
excruciating pain, to [the point] where 
I was having to miss out on a lot of the 
activities that my family was partaking in 
because I couldn’t keep up with them. [But] 
I just wrote it off as back pain.

HURVTIZ: You did ultimately present to 
a radiation oncologist. Before you tell us 
about your therapy there and how you tol-
erated it, I [want to] ask Dr Ahmed to talk 
to us about the indications for radiation in 
somebody with de novo metastatic breast 
cancer. Could you speak to the features of 

this case and how you might approach it in 
somebody who is starting systemic therapy 
for widespread metastatic disease, but who 
also has painful bone metastases?

AHMED: It’s quite common for us to 
deliver radiation therapy in the stage 
IV setting when areas of pain are being 
caused by sites of bone metastasis. That’s 
what we’ve traditionally thought of as 
palliative radiation therapy, but more 
and more now, as systemic agents are 
improving, we’re noticing the greater 
importance of improving local control 
with radiation therapy as well. In addition 
to the palliative effects of improvement in 
pain control, local control is becoming 
an increasing reason to deliver radiation 
therapy. A couple of important trials [have 
been done, especially] the SABR-COMET 
study [NCT01446744], which was pub-
lished by David Palma in Toronto, which 
basically showed that there was improve-
ment in terms of overall survival [OS] and 
progression-free survival [PFS] in patients 
who received stereotactic body radiation 
therapy [SBRT] or focal radiation therapy 
to 1 to 5 sites of metastasis.1 This study 
didn’t specifically enroll patients with 
breast cancer, [but] about 20% of patients 
in that study had breast cancer. Another 
study ongoing now through NRG Oncol-
ogy, the BR002 study [NCT02364557], is 
specifically looking at patients with breast 
cancer. More and more, now, we’re deliv-
ering radiation therapy for the purposes 
of improved local control.

HURVITZ: The SABR-COMET study is 
notable to me because I’ve noticed that few 
trials have randomized patients to SBRT or 
radiation vs systemic therapy alone. I really 
congratulate the trial investigators for 
that design, [because] they indeed found a 
benefit. As you mentioned, the downside is 
[that it included] only a handful of patients 
with breast cancer. I’m so excited to see the 
NRG study data come out because I think 
this remains an open question. We don’t 
[want to] radiate a patient too much if it’s 
not for palliative reasons, but I think it’s so 
critical for us to gather these data to help 
us decide how to move forward. Erika, 
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can you talk to us about the radiation you 
received and how you responded to it?

RICH: I responded well. I received 6 
rounds of direct radiation to my right hip, 
and I was also diagnosed with arthritis at 
the same time that I was diagnosed with 
my metastasis, so I had to also be wary of 
that. [I would receive treatment for] 5 days 
in a row and then have off on the weekend. 
I didn’t notice any AEs; [there wasn’t] any 
redness on my skin, and the pain went away 
quickly. I am not a fan of pain medications 
and I think I only had to use it once during 
that sixth course of treatment. 

HURVITZ: It sounds like you [received] 
very good care at your facility. Julia, can 
you talk to us about the treatment that  
Erika received from a systemic perspec-
tive? Is this in line with what we typically 
do? Also, how do you think things have 
changed in the COVID-19 era with  
frequent infusion visits and the recent 
availability of subcutaneous HER2- 
targeted therapies?

LABARBERA: [THP] is our front-line 
treatment [regimen] for metastatic 
HER2-positive breast cancer. That was 
exactly as indicated for Erika. Subcu-
taneous trastuzumab and pertuzumab 
have been developed, which patients are 
excited about because it will avoid the 
need, in some instances, for them to have to 
come to the infusion center for treatment. 
Docetaxel is not yet available in any other 
form besides intravenously. For at least the 
beginning portion, patients will still have 
to come to the infusion area to get those 3 
treatments. Once that component is done, 
they may have the option of continuing 
treatment with the subcutaneous at home 

or at their infusion center, depending on 
what the availability is for that person and 
their insurance coverage. That’s exciting 
for some people who, particularly during 
this pandemic, want to avoid contact with 
people as much as possible.

HURVITZ: It’s really been interesting 
to have that available now. I think the 
pandemic has certainly changed a lot of 
our practices in the clinic. We’ve allowed 
patients to do video visits and, in some 
cases, they’ve even received at-home  
subcutaneous injections rather than com-
ing to the infusion room, provided that 
insurance covers it. It’s an interesting time, 
as we see this crisis move forward, [to see] 
our ability to treat patients outside of the 
clinic setting. 

Pivoting a bit, and discuss patients 
who struggle with a lot of information; 
clinicians struggle with the change in data 
and information available to help guide 
treatment decisions. More and more, we’re 
learning how to integrate shared deci-
sion-making with patients and it’s a fine 
balance. You don’t [want to] overwhelm 
patients with too much data, but you also 
want share in the decision[-making] with 
patients regarding what treatment you’re 
going to ultimately pursue. How do you 
manage that in your own practice?

AHMED: It’s very patient-dependent, and 
every patient is a bit different. Some patients 
[want to] see specifics in terms of clinical 
trial data. In those instances, I’ll certainly 
[show them] clinical trials and rates and 
give specific numbers. In other instances, 
patients just want to know what my 
opinion is and what I would recommend 
for a member of my own family. In those 

instances, I’ll specifically state what I would 
recommend. One of the easiest things to do, 
also, is get NCCN [National Comprehen-
sive Cancer Center] guidelines. The Moffitt 
Cancer Center is an NCCN institution, so 
we follow those guidelines very closely. If 
patients want to know exactly what the 
standard of care is right now, the NCCN 
guidelines are something that I like to use. 
Above all, I try to tell patients that this is a 
team approach, and although I’m here to 
provide guidance, treatment decisions are 
ultimately in their hands.

HURVITZ: Some patients want the  
nitty-gritty details and have already done 
their own research; they’ll surprise you by 
asking specific questions about clinical 
trials. Others just want your gut instinct 
based on your experience.

The patient is not just a single person 
isolated on an island, but has a group 
of people who care about them, so it’s 
important to include [those other people] 
in decision-making. Second opinions are 
always the right answer. I encourage my 
own patients to get second opinions so that 
they’re comfortable with the treatment 
they’re pursuing.

I [want to] talk a bit about the AEs of 
therapy. Erika, you indicated that you 
tolerated [treatment] well. I would have 
to say that’s not everybody’s experience. 
Dr LaBarbera, can you take us through 
some of the more typical AEs of frontline 
[THP]: what we expect, and how you pre-
pare patients and see them through those 
first 6 cycles where the chemotherapy is 
the component of the regimen?

LABARBERA: Many of the AEs are mostly 
related to the chemotherapy itself. With 
docetaxel, the white blood cell count can 
be lowered, so we do need to monitor that 
prior to each cycle. There can be hair loss, 
unfortunately, so patients are encouraged 
to pursue cold capping if that’s an option 
for them. There could be peripheral neu-
ropathy, which you tend to see in the later 
cycles, and some nausea, bowel changes, 
constipation, or diarrhea. We do have 
an extensive teaching visit prior to when 
the patient starts [therapy], where we go 

“I try to tell patients that this is a team approach, and 
although I’m here to provide guidance, treatment decisions 
are ultimately in their hands.”

– Kamran Ahmed, MD
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through each of these AEs individually and 
how to manage them—just to prepare the 
patients and their families to be more pro-
active at home. Once they get to the tras-
tuzumab and pertuzumab maintenance 
therapy, that’s well tolerated. Diarrhea 
and skin rash are the more common AEs. 
There’s always the risk of cardiotoxicity, 
too, so we do have to educate patients 
to report any new cough or shortness of 
breath, swelling, or weight changes. Gen-
erally, that portion is much better tolerated 
when you’re doing the 3 drugs combined.

HURVITZ: Erika, how did your team 
prepare you for your treatment? What 
do you feel they did effectively, or maybe 
not as effectively? Can you also talk about 
mental wellbeing and whether you were 
given resources to help you through such 
a difficult and scary diagnosis?

RICH: Getting ready for the AEs was one 
of the most anticipated and scary parts 
of it. During those first few rounds, I did 
lose my hair and had some trouble with 
my bowels being very inconsistent, which 
was something that I was not prepared 
for and didn’t know how to handle 
at first. Now, on year 3 of this cancer 
journey, I have that down pat, so I [have  
forgotten] about it when it came to pre-
paring for what to expect whenever I did 
start taking my medicine. This was prior 
to the COVID-19 pandemic. I had my 
dad, my mom, my aunt, and some sisters 
at [my appointments], so we all had our 
notepads out. Everyone had different 
[thoughts] to contribute, but one of the 
big things that I made sure to do was to 
stay hydrated. That was a tip that another 
patient had given me beforehand. I was 
drinking a minimum of 2 liters of water 
and an entire Pedialyte every time I had 
treatment, and for 3 days afterward to 
flush out my system. I will say that helps 
quite a lot.

Luckily, I found a cancer therapist from 
the time that I started my treatment, and it 
was one of the biggest blessings. I was able 
to meet with her in person at first, and bring 
my family in to come meet with her and talk 
with her, too, because, like you mentioned 

before, this was a big change for me, but it 
also was a big change for my family.

I’m a big advocate for medical  
marijuana and that was something that I 
relied on during this time. It helped a lot 
with my nausea and made me feel so much 
better. It also helped with my appetite and 
things of that nature. My weight fluctu-
ated a little bit, but that helped keep it  
consistent, among other things.

CASE (CONTINUED)

• October 2019: tender firmness 
and erythema in right breast 

• Palpable masses found in breast 
and patchy thickened areas 
around the nipple

• Masses in posterior fossa seen in 
CT scan

• 20 spura and infratentorial 
metastatic lesions in the brain 
seen via MRI

• Dominant infratentorial lesion was 
19 mm in the right hemisphere

• Trastuzumab emtansine given for 
10 rounds of brain radiation

HURVITZ: So much happened to you 
quickly after having your disease so well 
controlled. Can you tell us if you were 
having symptoms in the brain at the 
time: headaches, vision changes, nausea,  
anything that would indicate this was 
going on? Or was the brain scan done as 
a part of reevaluating you when you had 
these new breast lesions show up?

RICH: My doctor suggested it. [I had 
received a CT from the neck down and] 
he saw something at the bottom of my neck 
and asked to do an MRI. I hadn’t noticed 
any symptoms when it came to nausea, but 
when it came to my mental state of being, 
from the time that I was told that I had no 
evidence of disease until I was rebiopsied, 
I was more depressed than I had ever been. 
I was very confused about what to do now 
that the cancer was suddenly gone. I had 

just gone through this crazy journey.
Whenever they initially called, they 

asked if I was having any symptoms; I [told 
them no]. They [told me] this is how you 
presented in your scans. A few days later, 
they called to reschedule me because some-
one had scheduled me for targeted therapy, 
[and they said] we need to reschedule you 
for [whole]-brain radiation. At that point, 
they told me that I had about 18 to 20 
lesions all over my brain. I had never heard 
of anyone experiencing that kind of brain 
metastasis, so I thought that that was the 
end for me.

HURVITZ: Can you talk to us about 
what questions patients have about brain 
metastases? What things do they typically 
ask and what do they forget to ask?

LABARBERA: It’s important for patients 
to understand that this is still the same 
disease. When patients hear that there’s 
cancer in the brain, they think they have 
brain cancer, but it’s important just to reit-
erate that this is breast cancer that’s spread 
to the brain. Their first question is, ‘What 
does this mean for my overall prognosis? 
Am I going to die sooner? Is this treatable? 
What does the treatment look like?’ There’s 
a sense of bewilderment in terms of how 
these changes affect where they go from 
here. I’m not present for the discussion 
with the radiation oncologist. From the 
discussions that I have with the patients, [I 
think] what they forget to ask about are the 
AEs related to this type of treatment, the 
long-term AEs that they need to be aware 
of, and—particularly when you’re dealing 
with metastatic cancer—what to do next. 
They’re not necessarily thinking that they 
could still live for several years with cancer 
in the brain and how will this impact them 
long term. We need to do a better job as 
clinicians to address that over time as well.

HURVITZ: While our statistics give us an 
idea of median survival after brain metas-
tases, those are statistics that are based on 
patients from multiple years ago who had 
different treatment options available. I  
always remind patients that the median 
OS of a patient diagnosed with brain 
metastases today is very different, and 



probably better, based on the advances that 
we have for local therapy and now even  
systemic therapy.

Can you take us through how you 
address brain metastases? When do you 
feel that radiosurgery is appropriate vs 
whole-brain radiation therapy?

AHMED: Typically, we like to consider 
SBRT or focal radiation therapy [in the 
case of] more isolated or limited brain 
metastasis. We have very good prospective 
data for treating up to 10 brain metastases, 
and another ongoing trial is looking at  
patients who have up to 15 brain metasta-
ses. Now, for patients who have more brain 
metastases that can be detected on MRI, 
we’re also concerned about microscopic 
deposits that we’re potentially missing. 
In those instances, like Erika’s, we recom-
mend whole-brain radiation therapy. 

There are different ways of approaching 
whole-brain radiation therapy to mitigate 
some of the long-term AEs, like short-
term memory loss, which have been well 
detailed prospectively. Those techniques 
include hippocampal sparing. Another 
tool in our arsenal is the use of systemic 
therapy. Particularly for HER2-posi-
tive brain metastasis, we’ve seen good  
responses from tucatinib [Tukysa] from 
the HER2CLIMB study [NCT02614694], 
which showed that there was an improve-
ment in CNS [central nervous system] PFS 
within the treatment arm of tucatinib.2 
In our practice, what we look at [first] is 
whether patients are symptomatic at initial 
presentation. If patients are symptomatic, 
potentially surgery and/or radiation 
therapy should be considered upfront. If 
patients are asymptomatic and haven’t yet 
been exposed to systemic therapy, we can 
consider tools such as tucatinib. I work 
closely with our medical oncologists and 
recommend we start systemic therapy 
first; then, we do a quick interval MRI and 
see if there’s a response. If we don’t see 
a response, we can quickly add radiation 
therapy.

HURVITZ: Tucatinib was practice-chang-
ing in the HER2CLIMB trial looking at 

tucatinib plus capecitabine and trastu-
zumab vs capecitabine/trastuzumab. It  
demonstrated an improvement in PFS and 
OS in the overall population of patients, 
but also specifically in those patients with 
active, progressing, previously untreated 
brain metastases [TABLE].2 That study 
was so uniquely designed to allow patients 
with progressive brain metastases [to par-
ticipate]. Owing to its CNS penetration, 
we did see a remarkable improvement in 
outcomes for patients with tucatinib added 
to therapy. That trial did allow patients 
who had previously untreated disease, and 
not only large, bulky symptomatic metas-
tases where an urgent intervention was 
required, but smaller ones as well. That 
now has [earned] a place as a regimen in 
the second-line setting for those with brain  
metastases, according to our NCCN 
guidelines and FDA approval, if we feel 
the patient is appropriate.3,4 Something 
we think about as clinicians when we’re 
changing systemic therapy is if progres-
sion is occurring outside the brain as well 
as inside the brain. 

AHMED: I recommend using memantine 
in patients who are receiving whole-brain 
radiation therapy. A prospective study has 
shown that cognitive function can improve 
in patients who receive memantine during 
radiation therapy and then continue that 
for at least 6 months afterward. I find that 
it’s well tolerated in patients. We increase 
the doses over about a 1-month period, 
increasing to about 10 mg [twice daily]. 

HURVITZ: T-DM1 [trastuzumab emtan-
sine; Kadcyla] had been the gold standard 
for second-line therapy based on the 
EMILIA trial [NCT00829166].5 Erika 
received this therapy in the second-line 
setting. However, we just saw data from 
the phase 3 DESTINY-Breast03 trial 
[NCT03529110], which looks at T-DXd 
[trastuzumab deruxtecan], another  
antibody-drug conjugate, compared 
with T-DM1. [The results] showed that 
T-DXd was associated with a substantially  
improved PFS, with a hazard ratio of 0.28 
[95% CI, 0.22-0.37; P = 7.8 × 10– 22]. This 

makes T-DXd the standard second-line 
option now and places T-DM1 in a later 
position.6 We also have tucatinib plus 
capecitabine and trastuzumab in the third-
line setting and beyond, but [that regimen 
is] also appropriate now in the second-line 
setting for those patients who have brain 
metastases. Then we have a bunch of other 
agents as well: lapatinib [Tykerb]-based 
therapy, neratinib [Nerlynx]-based ther-
apy, trastuzumab combined with other 
chemotherapy, and now margetuximab 
[Margenza]. It is not entirely clear how to 
optimally sequence these agents because 
we don’t have enough clinical trial data 
to address that, but the NCCN guidelines 
are an appropriate resource for us to turn 
to when we’re making decisions about 
systemic therapy. Dr LaBarbera, could 
you take us through high-level AEs that 
we watch for with these newer agents, such 
as tucatinib and T-DXd?

LABARBERA: T-DXd can cause nausea, 
neutropenia, and diarrhea. One of the 
more serious AEs we need to look out for is 
interstitial lung disease [ILD] or pneumo-
nitis. This could be asymptomatic, so it is 
something that we need to monitor for on 
scans. [We also have to] educate patients 
to report any new cough or shortness of 
breath. Tucatinib is well tolerated, but  
patients can experience significant diar-
rhea and hepatotoxicity with it, so we do 
need to keep monitoring liver enzymes 
and stay on top of the patient’s symptoms, 
encouraging them to report diarrhea that’s 
not well controlled.

HURVITZ: With T-DXd, pneumonitis—
inflammation of the lungs—is a serious AE 
that occurs in about 10% of patients. Any 
patient on T-DXd who develops shortness 
of breath or cough needs to bring it to the 
clinician’s attention. If any ground-glass 
opacities are seen on imaging, therapy 
needs to be held. It’s rare now to have 
death. They didn’t have any deaths in the 
DESTINY-Breast03 trial with T-DXd due 
to ILD, [showing us that] with careful 
attention, this can be mitigated.6 With 
tucatinib, as you mentioned, diarrhea is 
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the biggest challenge we’re seeing with 
our own patients, but it’s easy to manage 
given the HER2 selectivity of this agent. 
Erika, I [want to] turn to you for a moment 
and talk to you about the decision to go 
on T-DM1 as your second-line therapy. 
When you were making this decision with 
your clinician, what sort of things did you  
express as being important to you?

RICH: When it came to any kind of treat-
ment, my No. 1 concern was hair loss. [The 
most surprising thing] about cancer was not 
only losing your hair, but your eyebrows, 
too. Since I had recently been on a medicine 
where my counts weren’t affected, I had the 
freedom to travel and got a good taste of 
that. My big focus with my oncologist right 
now is what I am [going to] do in order to be 
able to be gone for an entire month [travel-
ing]. By the time I’m done with this medicine, 
and everything gets back [to normal], there 
might be something new. 

When I had my brain metastases, tuca-
tinib didn’t even exist. It was interesting 
that it came out a few months later, and 
then I was able to give that a try. I’m so 
grateful for all these new [treatments]. In 
the past year, I’ve done 3 or 4 different 
treatments and each time [I think] this is 
my last option. We’ve started looking into 
clinical trials and then if something else 
happens, [investigating] a new medicine. 

HURVITZ: For this subtype of breast  
cancer, we’re now seeing data from  
real-world registries. A study published 
from France included 18 comprehen-
sive cancer centers that participated in  
something called ESME [Epidemiological 
Strategy and Medical Economics] that 
reported the median OS for a patient di-
agnosed with HER2-positive breast cancer 
in 2008 or 2009 all the way through 2015 
or 2016.7 The median survival has gone up 
every year by many months. Now instead 
of the expected OS being about 3 years, 
we’re going beyond 4 or 5 years, and it’s just 
[going to] continue to rise given the changes 
in the way we approach this disease, and 
the fact that the driver of the cancer has 
been identified. 

We continue to look at whether a patient 
has active brain metastases or stable brain 
metastases. That helps us guide our recom-
mendations, but always it's a partnership 
with our patients. We struggle with the  
issue of radiation necrosis in patients 
who’ve received radiation for brain  
metastases. Give us a picture of what this 
is and how we treat it, and approaches that 
are being developed to help us distinguish 
necrosis from progression in the brain.

AHMED: Radiation necrosis is one of the 
most worrisome AEs that, as radiation on-
cologists, we follow patients for and counsel 
patients on, in terms of its risk of happening 
post stereotactic treatment. The rates of 
that vary in series, but it can occur in up to 
about 10% to 15% of patients who receive 
stereotactic radiation treatment. Some data 
show that immunotherapies might poten-
tially increase the risks of radiation necrosis 
when [they are] combined with stereotactic 
radiation treatment. That’s something that 
we must watch for and obviously counsel 
patients about. 

In terms of our diagnosis, the gold stan-
dard has been surgical pathology for a long 
period of time. For patients who develop 
radiation necrosis, often what is needed is 
surgical resection of that [area] because it’s 
difficult to tell whether it’s [metastasis or]  
local progression vs radiation necrosis. 
MRI perfusion and PET/CT imaging 
are available, that we can use to help 
differentiate [among them]. Steroids are  
commonly given to help manage the AEs of 
radiation necrosis as well, and sometimes 
bevacizumab [Avastin]. 

LABARBERA: I’m hopeful for this subtype 
of breast cancer—hopeful that it becomes 
more of a chronic illness for these women 
(and some men) who are diagnosed with 
this type of cancer. Instead of receiving 
grave news, patients in Erika’s situation, 
who are young when they’re diagnosed, 
can have plenty of life ahead of them—and 
that’s encouraging.

AHMED: We’ve seen many studies 
combining radiation therapy with immu-
notherapies, potentially improving the 

effects of immunotherapy acting as an 
immune stimulator, and then also for the 
potential of combining systemic agents in 
the brain with stereotactic radiosurgery. 
Study results have also shown that radia-
tion therapy can help improve opening of 
the blood-brain barrier, and appropriately 
sequencing systemic agents with radiation 
therapy can help improve the efficacy of 
systemic agents in the brain as well.  
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INDICATIONS 
ERLEADA® (apalutamide) is an androgen receptor inhibitor 
indicated for the treatment of patients with: 
   •  Metastatic castration-sensitive prostate cancer (mCSPC)
   •  Non-metastatic castration-resistant prostate cancer 

(nmCRPC)
IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS 
Cerebrovascular and Ischemic Cardiovascular 
Events — In a randomized study (SPARTAN) of patients with 
nmCRPC, ischemic cardiovascular events occurred in 3.7% of 
patients treated with ERLEADA® and 2% of patients treated with 
placebo. In a randomized study (TITAN) in patients with mCSPC, 
ischemic cardiovascular events occurred in 4.4% of patients treated 
with ERLEADA® and 1.5% of patients treated with placebo. Across 
the SPARTAN and TITAN studies, 4  patients (0.3%) treated with 
ERLEADA® and 2 patients (0.2%) treated with placebo died from 
an ischemic cardiovascular event. Patients with history of unstable 
angina, myocardial infarction, congestive heart failure, stroke, or 
transient ischemic attack within 6 months of randomization were 
excluded from the SPARTAN and TITAN studies. 
In the SPARTAN study, cerebrovascular events occurred in 2.5% 
of patients treated with ERLEADA® and 1% of patients treated 
with placebo. In the TITAN study, cerebrovascular events occurred 
in 1.9% of patients treated with ERLEADA® and 2.1% of patients 
treated with placebo. Across the SPARTAN and TITAN studies, 3 
patients (0.2%) treated with ERLEADA® , and 2 patients (0.2%) 
treated with placebo died from a cerebrovascular event.
Cerebrovascular and ischemic cardiovascular events, including 
events leading to death, occurred in patients receiving ERLEADA®. 

Monitor for signs and symptoms of ischemic heart disease and 
cerebrovascular disorders. Optimize management of cardiovascular 
risk factors, such as hypertension, diabetes, or dyslipidemia. 
Consider discontinuation of ERLEADA® for Grade 3 and 4 events.
Fractures — In a randomized study (SPARTAN) of patients 
with nmCRPC, fractures occurred in 12% of patients treated 
with ERLEADA® and in 7% of patients treated with placebo. In 
a randomized study (TITAN) of patients with mCSPC, fractures 
occurred in 9% of patients treated with ERLEADA® and in 6% 
of patients treated with placebo. Evaluate patients for fracture 
risk. Monitor and manage patients at risk for fractures according 
to established treatment guidelines and consider use of bone-
targeted agents. 
Falls — In a randomized study (SPARTAN), falls occurred in 
16% of patients treated with ERLEADA® compared with 9% of 
patients treated with placebo. Falls were not associated with loss 
of consciousness or seizure. Falls occurred in patients receiving 
ERLEADA® with increased frequency in the elderly. Evaluate 
patients for fall risk.
Seizure — In two randomized studies (SPARTAN and TITAN), 
5 patients (0.4%) treated with ERLEADA® and 1 patient treated 
with placebo (0.1%) experienced a seizure. Permanently 
discontinue ERLEADA® in patients who develop a seizure during 
treatment. It is unknown whether anti-epileptic medications will 
prevent seizures with ERLEADA®. Advise patients of the risk of 
developing a seizure while receiving ERLEADA® and of engaging 
in any activity where sudden loss of consciousness could cause
harm to themselves or others.
Embryo-Fetal Toxicity — The safety and effi  cacy of 
ERLEADA® have not been established in females. Based on 

fi ndings from animals and its mechanism of action, ERLEADA®

can cause fetal harm and loss of pregnancy when administered 
to a pregnant female. Advise males with female partners of 
reproductive potential to use eff ective contraception during 
treatment and for 3 months after the last dose of ERLEADA®

[see Use in Specifi c Populations (8.1, 8.3)].
ADVERSE REACTIONS 
The most common adverse reactions (≥10%) that occurred more 
frequently in the ERLEADA®-treated patients (≥2% over placebo) 
from the randomized placebo-controlled clinical trials (TITAN 
and SPARTAN) were fatigue, arthralgia, rash, decreased appetite, 
fall, weight decreased, hypertension, hot fl ush, diarrhea, and 
fracture. 
Laboratory Abnormalities —All Grades (Grade 3-4)
   •  Hematology — In the TITAN study: white blood cell 

decreased ERLEADA® 27% (0.4%), placebo 19% (0.6%). In the 
SPARTAN study: anemia ERLEADA® 70% (0.4%), placebo 64% 
(0.5%); leukopenia ERLEADA® 47% (0.3%), placebo 29% (0%); 
lymphopenia ERLEADA® 41% (1.8%), placebo 21% (1.6%) 

   •  Chemistry — In the TITAN study: hypertriglyceridemia 
ERLEADA® 17% (2.5%), placebo 12% (2.3%). In the SPARTAN 
study: hypercholesterolemia ERLEADA® 76% (0.1%), 
placebo 46% (0%); hyperglycemia ERLEADA® 70% (2%),
placebo 59% (1.0%); hypertriglyceridemia ERLEADA® 67% 
(1.6%), placebo 49% (0.8%); hyperkalemia ERLEADA® 32% 
(1.9%), placebo 22% (0.5%)

Rash — In 2 randomized studies (SPARTAN and TITAN), rash
was most commonly described as macular or maculopapular. 
Adverse reactions of rash were 26% with ERLEADA® vs 8% 
with placebo. 

As soon as you diagnose 
             mCSPC or nmCRPC... 

Visit erleadahcp.com

Please see Brief Summary of full Prescribing Information for ERLEADA® on subsequent pages.

Grade 3 rashes (defi ned as covering >30% body surface area 
[BSA]) were reported with ERLEADA® treatment (6%) vs placebo 
(0.5%).
The onset of rash occurred at a median of 83 days. Rash 
resolved in 78% of patients within a median of 78 days 
from onset of rash. Rash was commonly managed with oral 
antihistamines, topical corticosteroids, and 19% of patients 
received systemic corticosteroids. Dose reduction or dose 
interruption occurred in 14% and 28% of patients, respectively. 
Of the patients who had dose interruption, 59% experienced 
recurrence of rash upon reintroduction of ERLEADA®.
Hypothyroidism — In 2 randomized studies (SPARTAN and 
TITAN), hypothyroidism was reported for 8% of patients treated 
with ERLEADA® and 1.5% of patients treated with placebo based 
on assessments of thyroid-stimulating hormone (TSH) every 4 
months. Elevated TSH occurred in 25% of patients treated with 
ERLEADA® and 7% of patients treated with placebo. The median 
onset was at the fi rst scheduled assessment. There were no 
Grade 3 or 4 adverse reactions. Thyroid replacement therapy, 
when clinically indicated, should be initiated or dose-adjusted.
DRUG INTERACTIONS
Eff ect of Other Drugs on ERLEADA® —
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is 
predicted to increase the steady-state exposure of the active 
moieties. No initial dose adjustment is necessary; however, 
reduce the ERLEADA® dose based on tolerability [see Dosage 
and Administration (2.2)].

Eff ect of ERLEADA® on Other Drugs
CYP3A4, CYP2C9, CYP2C19, and UGT Substrates—
ERLEADA® is a strong inducer of CYP3A4 and CYP2C19, and 
a weak inducer of CYP2C9 in humans. Concomitant use of 
ERLEADA® with medications that are primarily metabolized 
by CYP3A4, CYP2C19, or CYP2C9 can result in lower exposure 
to these medications. Substitution for these medications is 
recommended when possible or evaluate for loss of activity 
if medication is continued. Concomitant administration of 
ERLEADA® with medications that are substrates of 
UDP-glucuronosyl transferase (UGT) can result in decreased 
exposure. Use caution if substrates of UGT must be 
co-administered with ERLEADA® and evaluate for loss of activity.
P-gp, BCRP, or OATP1B1 Substrates — Apalutamide is a weak 
inducer of P-glycoprotein (P-gp), breast cancer resistance 
protein (BCRP), and organic anion transporting polypeptide 
1B1 (OATP1B1) clinically. Concomitant use of ERLEADA® with 
medications that are substrates of P-gp, vBCRP, or OATP1B1 
can result in lower exposure of these medications. Use caution if 
substrates of P-gp, BCRP, or OATP1B1 must be co-administered 
with ERLEADA® and evaluate for loss of activity if medication is 
continued.
ADT = androgen deprivation therapy; AR = androgen receptor; CI = confi dence 
interval; CT = computed tomography; GnRH = gonadotropin-releasing hormone; 
HR = hazard ratio; mCSPC = metastatic castration-sensitive prostate cancer; 
MFS = metastasis-free survival; NE = non-estimable; nmCRPC = non-metastatic 
castration-resistant prostate cancer; NR = not reached; OS = overall survival; 
PSA = prostate-specifi c antigen; rPFS = radiographic progression-free survival; 
SPARTAN = Selective Prostate Androgen Receptor Targeting with ARN-509; 

TITAN = Targeted Investigational Treatment Analysis of Novel Antiandrogen.
* Study Design: TITAN was a phase 3, multicenter, randomized, double-blind, 
placebo-controlled trial of patients with mCSPC (N=1052). Patients had newly 
diagnosed mCSPC or relapsed metastatic disease after an initial diagnosis of 
localized disease. Patients with visceral (ie, liver or lung) metastases as the only 
sites of metastases were excluded. Patients were randomized 1:1 to receive 
ERLEADA® 240 mg orally once daily or placebo orally once daily. All patients 
in the TITAN trial received a concomitant GnRH analog or had a prior bilateral 
orchiectomy. The dual primary endpoints were overall survival and rPFS. 1,4

† All patients who enrolled in the TITAN study started ADT for mCSPC ≤6 months 
prior to randomization.4

‡ Study Design: SPARTAN was a phase 3, multicenter, randomized, double-blind, 
placebo-controlled trial of patients with nmCRPC (N=1207). Patients had a PSA 
doubling time ≤10 months and serum testosterone levels <50 ng/dL. All patients 
enrolled were confi rmed to be non-metastatic by blinded central imaging review.
Patients with a history of seizure, predisposing factors for seizure, or receiving 
drugs known to decrease the seizure threshold or to induce seizure were 
excluded. Patients were randomized 2:1 to receive ERLEADA® 240 mg orally once 
daily or placebo orally once daily. All patients in the SPARTAN trial received a 
concomitant GnRH analog or had a bilateral orchiectomy. The primary endpoint 
was metastasis-free survival (MFS), defi ned as the time from randomization to the 
time of fi rst evidence of blinded independent central review-confi rmed distant 
metastasis, defi ned as new bone or soft tissue lesions or enlarged lymph nodes 
above the iliac bifurcation, or death due to any cause, whichever occurred fi rst. 
Secondary endpoints were time to metastasis, progression-free survival, time 
to symptomatic progression, overall survival, and time to initiation of cytotoxic 
chemotherapy.1,3

§ In the SPARTAN study, conventional imaging (technetium-99m bone scans and 
CT scans) was used to confi rm that patients were non-metastatic at screening for 
inclusion. Patients with pelvic lymph nodes <2 cm in short axis (N1) located below 
the iliac bifurcation at screening were allowed in the study. All patients in SPARTAN 
had a PSA doubling time ≤10 months at study entry.1,3

References: 1. ERLEADA® [Prescribing Information]. Horsham, PA: Janssen Biotech, Inc. 2. Chi KN, Chowdhury S, Bjartell A, et al. Apalutamide in patients with
metastatic, castration-sensitive prostate cancer: fi nal survival analysis of the randomized, double-blind, phase III TITAN study [published online April 29, 2021]. J Clin Oncol.
doi.org/10.1200/JCO.20.03488 3. Smith MR, Saad F, Chowdhury S, et al; for the SPARTAN Investigators. Apalutamide treatment and metastasis-free survival in prostate
cancer. N Engl J Med. 2018;378(15):1408-1418. 4. Chi KN, Agarwal N, Bjartell A, et al; for the TITAN Investigators. Apalutamide for metastatic, castration-sensitive prostate
cancer. N Engl J Med. 2019;381(1):13-24. 
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UPDATED RESULTS: OVERALL SURVIVAL FOR TITAN FINAL ANALYSIS

TITAN study*:

therapy to achieve a
��� reduc� on in
the risk of death in FDA-
approved labeling for mCSPC
(ERLEADA® + ADT vs placebo + ADT;  
median OS: NR vs 52.0 months; HR=0.65; 
95% CI: 0.53, 0.79)†1,2

FIRST AND ONLY

SPARTAN study‡:

AR inhibitor to
improve median
MFS by � YEARS
in nmCRPC
(ERLEADA® + ADT vs placebo + ADT 40.5 
months vs 16.2 months; HR=0.28; 
95% CI: 0.23, 0.35; P<0.0001)1

FIRST AND ONLY

SPARTAN study‡:

therapy to improve
median OS by 
�� MONTHS
in nmCRPC
(ERLEADA® + ADT vs placebo + ADT 73.9
months [6.2 years] vs 59.9 months [5 years] 
HR=0.78; 95% CI: 0.64, 0.96; P=0.0161)§1

FIRST AND ONLY

The following TITAN primary
 analysis results are included in the
 ERLEADA®  Prescribing Information:
 Median OS: NE vs NE; HR=0.67;
95% CI: 0.51, 0.89; P=0.0053.1
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INDICATIONS 
ERLEADA® (apalutamide) is an androgen receptor inhibitor 
indicated for the treatment of patients with: 
   •  Metastatic castration-sensitive prostate cancer (mCSPC)
   •  Non-metastatic castration-resistant prostate cancer 

(nmCRPC)
IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS 
Cerebrovascular and Ischemic Cardiovascular 
Events — In a randomized study (SPARTAN) of patients with 
nmCRPC, ischemic cardiovascular events occurred in 3.7% of 
patients treated with ERLEADA® and 2% of patients treated with 
placebo. In a randomized study (TITAN) in patients with mCSPC, 
ischemic cardiovascular events occurred in 4.4% of patients treated 
with ERLEADA® and 1.5% of patients treated with placebo. Across 
the SPARTAN and TITAN studies, 4  patients (0.3%) treated with 
ERLEADA® and 2 patients (0.2%) treated with placebo died from 
an ischemic cardiovascular event. Patients with history of unstable 
angina, myocardial infarction, congestive heart failure, stroke, or 
transient ischemic attack within 6 months of randomization were 
excluded from the SPARTAN and TITAN studies. 
In the SPARTAN study, cerebrovascular events occurred in 2.5% 
of patients treated with ERLEADA® and 1% of patients treated 
with placebo. In the TITAN study, cerebrovascular events occurred 
in 1.9% of patients treated with ERLEADA® and 2.1% of patients 
treated with placebo. Across the SPARTAN and TITAN studies, 3 
patients (0.2%) treated with ERLEADA® , and 2 patients (0.2%) 
treated with placebo died from a cerebrovascular event.
Cerebrovascular and ischemic cardiovascular events, including 
events leading to death, occurred in patients receiving ERLEADA®. 

Monitor for signs and symptoms of ischemic heart disease and 
cerebrovascular disorders. Optimize management of cardiovascular 
risk factors, such as hypertension, diabetes, or dyslipidemia. 
Consider discontinuation of ERLEADA® for Grade 3 and 4 events.
Fractures — In a randomized study (SPARTAN) of patients 
with nmCRPC, fractures occurred in 12% of patients treated 
with ERLEADA® and in 7% of patients treated with placebo. In 
a randomized study (TITAN) of patients with mCSPC, fractures 
occurred in 9% of patients treated with ERLEADA® and in 6% 
of patients treated with placebo. Evaluate patients for fracture 
risk. Monitor and manage patients at risk for fractures according 
to established treatment guidelines and consider use of bone-
targeted agents. 
Falls — In a randomized study (SPARTAN), falls occurred in 
16% of patients treated with ERLEADA® compared with 9% of 
patients treated with placebo. Falls were not associated with loss 
of consciousness or seizure. Falls occurred in patients receiving 
ERLEADA® with increased frequency in the elderly. Evaluate 
patients for fall risk.
Seizure — In two randomized studies (SPARTAN and TITAN), 
5 patients (0.4%) treated with ERLEADA® and 1 patient treated 
with placebo (0.1%) experienced a seizure. Permanently 
discontinue ERLEADA® in patients who develop a seizure during 
treatment. It is unknown whether anti-epileptic medications will 
prevent seizures with ERLEADA®. Advise patients of the risk of 
developing a seizure while receiving ERLEADA® and of engaging 
in any activity where sudden loss of consciousness could cause
harm to themselves or others.
Embryo-Fetal Toxicity — The safety and effi  cacy of 
ERLEADA® have not been established in females. Based on 

fi ndings from animals and its mechanism of action, ERLEADA®

can cause fetal harm and loss of pregnancy when administered 
to a pregnant female. Advise males with female partners of 
reproductive potential to use eff ective contraception during 
treatment and for 3 months after the last dose of ERLEADA®

[see Use in Specifi c Populations (8.1, 8.3)].
ADVERSE REACTIONS 
The most common adverse reactions (≥10%) that occurred more 
frequently in the ERLEADA®-treated patients (≥2% over placebo) 
from the randomized placebo-controlled clinical trials (TITAN 
and SPARTAN) were fatigue, arthralgia, rash, decreased appetite, 
fall, weight decreased, hypertension, hot fl ush, diarrhea, and 
fracture. 
Laboratory Abnormalities —All Grades (Grade 3-4)
   •  Hematology — In the TITAN study: white blood cell 

decreased ERLEADA® 27% (0.4%), placebo 19% (0.6%). In the 
SPARTAN study: anemia ERLEADA® 70% (0.4%), placebo 64% 
(0.5%); leukopenia ERLEADA® 47% (0.3%), placebo 29% (0%); 
lymphopenia ERLEADA® 41% (1.8%), placebo 21% (1.6%) 

   •  Chemistry — In the TITAN study: hypertriglyceridemia 
ERLEADA® 17% (2.5%), placebo 12% (2.3%). In the SPARTAN 
study: hypercholesterolemia ERLEADA® 76% (0.1%), 
placebo 46% (0%); hyperglycemia ERLEADA® 70% (2%),
placebo 59% (1.0%); hypertriglyceridemia ERLEADA® 67% 
(1.6%), placebo 49% (0.8%); hyperkalemia ERLEADA® 32% 
(1.9%), placebo 22% (0.5%)

Rash — In 2 randomized studies (SPARTAN and TITAN), rash
was most commonly described as macular or maculopapular. 
Adverse reactions of rash were 26% with ERLEADA® vs 8% 
with placebo. 

As soon as you diagnose 
             mCSPC or nmCRPC... 
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Please see Brief Summary of full Prescribing Information for ERLEADA® on subsequent pages.

Grade 3 rashes (defi ned as covering >30% body surface area 
[BSA]) were reported with ERLEADA® treatment (6%) vs placebo 
(0.5%).
The onset of rash occurred at a median of 83 days. Rash 
resolved in 78% of patients within a median of 78 days 
from onset of rash. Rash was commonly managed with oral 
antihistamines, topical corticosteroids, and 19% of patients 
received systemic corticosteroids. Dose reduction or dose 
interruption occurred in 14% and 28% of patients, respectively. 
Of the patients who had dose interruption, 59% experienced 
recurrence of rash upon reintroduction of ERLEADA®.
Hypothyroidism — In 2 randomized studies (SPARTAN and 
TITAN), hypothyroidism was reported for 8% of patients treated 
with ERLEADA® and 1.5% of patients treated with placebo based 
on assessments of thyroid-stimulating hormone (TSH) every 4 
months. Elevated TSH occurred in 25% of patients treated with 
ERLEADA® and 7% of patients treated with placebo. The median 
onset was at the fi rst scheduled assessment. There were no 
Grade 3 or 4 adverse reactions. Thyroid replacement therapy, 
when clinically indicated, should be initiated or dose-adjusted.
DRUG INTERACTIONS
Eff ect of Other Drugs on ERLEADA® —
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is 
predicted to increase the steady-state exposure of the active 
moieties. No initial dose adjustment is necessary; however, 
reduce the ERLEADA® dose based on tolerability [see Dosage 
and Administration (2.2)].

Eff ect of ERLEADA® on Other Drugs
CYP3A4, CYP2C9, CYP2C19, and UGT Substrates—
ERLEADA® is a strong inducer of CYP3A4 and CYP2C19, and 
a weak inducer of CYP2C9 in humans. Concomitant use of 
ERLEADA® with medications that are primarily metabolized 
by CYP3A4, CYP2C19, or CYP2C9 can result in lower exposure 
to these medications. Substitution for these medications is 
recommended when possible or evaluate for loss of activity 
if medication is continued. Concomitant administration of 
ERLEADA® with medications that are substrates of 
UDP-glucuronosyl transferase (UGT) can result in decreased 
exposure. Use caution if substrates of UGT must be 
co-administered with ERLEADA® and evaluate for loss of activity.
P-gp, BCRP, or OATP1B1 Substrates — Apalutamide is a weak 
inducer of P-glycoprotein (P-gp), breast cancer resistance 
protein (BCRP), and organic anion transporting polypeptide 
1B1 (OATP1B1) clinically. Concomitant use of ERLEADA® with 
medications that are substrates of P-gp, vBCRP, or OATP1B1 
can result in lower exposure of these medications. Use caution if 
substrates of P-gp, BCRP, or OATP1B1 must be co-administered 
with ERLEADA® and evaluate for loss of activity if medication is 
continued.
ADT = androgen deprivation therapy; AR = androgen receptor; CI = confi dence 
interval; CT = computed tomography; GnRH = gonadotropin-releasing hormone; 
HR = hazard ratio; mCSPC = metastatic castration-sensitive prostate cancer; 
MFS = metastasis-free survival; NE = non-estimable; nmCRPC = non-metastatic 
castration-resistant prostate cancer; NR = not reached; OS = overall survival; 
PSA = prostate-specifi c antigen; rPFS = radiographic progression-free survival; 
SPARTAN = Selective Prostate Androgen Receptor Targeting with ARN-509; 

TITAN = Targeted Investigational Treatment Analysis of Novel Antiandrogen.
* Study Design: TITAN was a phase 3, multicenter, randomized, double-blind, 
placebo-controlled trial of patients with mCSPC (N=1052). Patients had newly 
diagnosed mCSPC or relapsed metastatic disease after an initial diagnosis of 
localized disease. Patients with visceral (ie, liver or lung) metastases as the only 
sites of metastases were excluded. Patients were randomized 1:1 to receive 
ERLEADA® 240 mg orally once daily or placebo orally once daily. All patients 
in the TITAN trial received a concomitant GnRH analog or had a prior bilateral 
orchiectomy. The dual primary endpoints were overall survival and rPFS. 1,4

† All patients who enrolled in the TITAN study started ADT for mCSPC ≤6 months 
prior to randomization.4

‡ Study Design: SPARTAN was a phase 3, multicenter, randomized, double-blind, 
placebo-controlled trial of patients with nmCRPC (N=1207). Patients had a PSA 
doubling time ≤10 months and serum testosterone levels <50 ng/dL. All patients 
enrolled were confi rmed to be non-metastatic by blinded central imaging review.
Patients with a history of seizure, predisposing factors for seizure, or receiving 
drugs known to decrease the seizure threshold or to induce seizure were 
excluded. Patients were randomized 2:1 to receive ERLEADA® 240 mg orally once 
daily or placebo orally once daily. All patients in the SPARTAN trial received a 
concomitant GnRH analog or had a bilateral orchiectomy. The primary endpoint 
was metastasis-free survival (MFS), defi ned as the time from randomization to the 
time of fi rst evidence of blinded independent central review-confi rmed distant 
metastasis, defi ned as new bone or soft tissue lesions or enlarged lymph nodes 
above the iliac bifurcation, or death due to any cause, whichever occurred fi rst. 
Secondary endpoints were time to metastasis, progression-free survival, time 
to symptomatic progression, overall survival, and time to initiation of cytotoxic 
chemotherapy.1,3

§ In the SPARTAN study, conventional imaging (technetium-99m bone scans and 
CT scans) was used to confi rm that patients were non-metastatic at screening for 
inclusion. Patients with pelvic lymph nodes <2 cm in short axis (N1) located below 
the iliac bifurcation at screening were allowed in the study. All patients in SPARTAN 
had a PSA doubling time ≤10 months at study entry.1,3

References: 1. ERLEADA® [Prescribing Information]. Horsham, PA: Janssen Biotech, Inc. 2. Chi KN, Chowdhury S, Bjartell A, et al. Apalutamide in patients with
metastatic, castration-sensitive prostate cancer: fi nal survival analysis of the randomized, double-blind, phase III TITAN study [published online April 29, 2021]. J Clin Oncol.
doi.org/10.1200/JCO.20.03488 3. Smith MR, Saad F, Chowdhury S, et al; for the SPARTAN Investigators. Apalutamide treatment and metastasis-free survival in prostate
cancer. N Engl J Med. 2018;378(15):1408-1418. 4. Chi KN, Agarwal N, Bjartell A, et al; for the TITAN Investigators. Apalutamide for metastatic, castration-sensitive prostate
cancer. N Engl J Med. 2019;381(1):13-24. 
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UPDATED RESULTS: OVERALL SURVIVAL FOR TITAN FINAL ANALYSIS

TITAN study*:

therapy to achieve a
��� reduc� on in
the risk of death in FDA-
approved labeling for mCSPC
(ERLEADA® + ADT vs placebo + ADT;  
median OS: NR vs 52.0 months; HR=0.65; 
95% CI: 0.53, 0.79)†1,2

FIRST AND ONLY

SPARTAN study‡:

AR inhibitor to
improve median
MFS by � YEARS
in nmCRPC
(ERLEADA® + ADT vs placebo + ADT 40.5 
months vs 16.2 months; HR=0.28; 
95% CI: 0.23, 0.35; P<0.0001)1

FIRST AND ONLY

SPARTAN study‡:

therapy to improve
median OS by 
�� MONTHS
in nmCRPC
(ERLEADA® + ADT vs placebo + ADT 73.9
months [6.2 years] vs 59.9 months [5 years] 
HR=0.78; 95% CI: 0.64, 0.96; P=0.0161)§1

FIRST AND ONLY

The following TITAN primary
 analysis results are included in the
 ERLEADA®  Prescribing Information:
 Median OS: NE vs NE; HR=0.67;
95% CI: 0.51, 0.89; P=0.0053.1



Brief Summary of Prescribing Information for ERLEADA® (apalutamide)
ERLEADA® (apalutamide) tablets, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
ERLEADA is indicated for the treatment of patients with 
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Cerebrovascular and Ischemic Cardiovascular Events
Cerebrovascular and ischemic cardiovascular events, including events leading 
to death, occurred in patients receiving ERLEADA. Monitor for signs and 
symptoms of ischemic heart disease and cerebrovascular disorders. Optimize 
management of cardiovascular risk factors, such as hypertension, diabetes, or 
dyslipidemia. Consider discontinuation of ERLEADA for Grade 3 and 4 events.
In a randomized study (SPARTAN) of patients with nmCRPC, ischemic 
cardiovascular events occurred in 3.7% of patients treated with ERLEADA 
and 2% of patients treated with placebo. In a randomized study (TITAN) in 
patients with mCSPC, ischemic cardiovascular events occurred in 4.4% of 
patients treated with ERLEADA and 1.5% of patients treated with placebo. 
Across the SPARTAN and TITAN studies, 4 patients (0.3%) treated with 
ERLEADA, and 2 patients (0.2%) treated with placebo died from an ischemic 
cardiovascular event.
In the SPARTAN study, cerebrovascular events occurred in 2.5% of patients 
treated with ERLEADA and 1% of patients treated with placebo [see 
Adverse Reactions]. In the TITAN study, cerebrovascular events occurred 
in 1.9% of patients treated with ERLEADA and 2.1% of patients treated with 
placebo. Across the SPARTAN and TITAN studies, 3 patients (0.2%) treated 
with ERLEADA, and 2 patients (0.2%) treated with placebo died from a 
cerebrovascular event.
Patients with history of unstable angina, myocardial infarction, congestive 
heart failure, stroke, or transient ischemic attack within six months of 
randomization were excluded from the SPARTAN and TITAN studies.
Fractures
Fractures occurred in patients receiving ERLEADA. Evaluate patients for 
fracture risk. Monitor and manage patients at risk for fractures according to 
established treatment guidelines and consider use of bone-targeted agents.
In a randomized study (SPARTAN) of patients with non-metastatic castration-
resistant prostate cancer, fractures occurred in 12% of patients treated with 
ERLEADA and in 7% of patients treated with placebo. Grade 3-4 fractures 
occurred in 2.7% of patients treated with ERLEADA and in 0.8% of patients 
treated with placebo. The median time to onset of fracture was 314 days 
(range: 20 to 953 days) for patients treated with ERLEADA. Routine bone 
density assessment and treatment of osteoporosis with bone-targeted agents 
were not performed in the SPARTAN study.
In a randomized study (TITAN) of patients with metastatic castration-
sensitive prostate cancer, fractures occurred in 9% of patients treated with 
ERLEADA and in 6% of patients treated with placebo. Grade 3-4 fractures 
were similar in both arms at 1.5%. The median time to onset of fracture was 
56 days (range: 2 to 111 days) for patients treated with ERLEADA. Routine 
bone density assessment and treatment of osteoporosis with bone-targeted 
agents were not performed in the TITAN study.
Falls
Falls occurred in patients receiving ERLEADA with increased frequency in 
the elderly [see Use in Specific Populations]. Evaluate patients for fall risk.
In a randomized study (SPARTAN), falls occurred in 16% of patients treated 
with ERLEADA compared to 9% of patients treated with placebo. Falls were 
not associated with loss of consciousness or seizure.
Seizure
Seizure occurred in patients receiving ERLEADA. Permanently discontinue 
ERLEADA in patients who develop a seizure during treatment. It is unknown 
whether anti-epileptic medications will prevent seizures with ERLEADA. 
Advise patients of the risk of developing a seizure while receiving ERLEADA 
and of engaging in any activity where sudden loss of consciousness could 
cause harm to themselves or others.
In two randomized studies (SPARTAN and TITAN), five patients (0.4%) treated 
with ERLEADA and one patient treated with placebo (0.1%) experienced a 
seizure. Seizure occurred from 159 to 650 days after initiation of ERLEADA. 
Patients with a history of seizure, predisposing factors for seizure, or receiving 
drugs known to decrease the seizure threshold or to induce seizure were 
excluded. There is no clinical experience in re-administering ERLEADA to 
patients who experienced a seizure.
Embryo-Fetal Toxicity
The safety and efficacy of ERLEADA have not been established in females. 
Based on findings from animals and its mechanism of action, ERLEADA can 
cause fetal harm and loss of pregnancy when administered to a pregnant 
female. In an animal reproduction study, oral administration of apalutamide to 
pregnant rats during and after organogenesis resulted in fetal abnormalities 
and embryo-fetal lethality at maternal exposures ≥ 2 times the human clinical 
exposure (AUC) at the recommended dose. Advise males with female partners 
of reproductive potential to use effective contraception during treatment and 
for 3 months after the last dose of ERLEADA [see Use in Specific Populations 
and Clinical Pharmacology (12.1) in Full Prescribing Information].

ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
•  Cerebrovascular and Ischemic Cardiovascular Events [see Warnings 

and Precautions].
• Fractures [see Warnings and Precautions].
• Falls [see Warnings and Precautions].
• Seizure [see Warnings and Precautions].
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 most common adverse reactions (≥ 10%) that occurred more frequently 
in the ERLEADA-treated patients (≥ 2% over placebo) from the randomized 
placebo-controlled clinical trials (TITAN and SPARTAN) were fatigue, arthralgia, 
rash, decreased appetite, fall, weight decreased, hypertension, hot flush, 
diarrhea, and fracture.
Metastatic Castration-sensitive Prostate Cancer (mCSPC)
TITAN, a randomized (1:1), double-blind, placebo-controlled, multi-center 
clinical study, enrolled patients who had mCSPC. In this study, patients received 
either ERLEADA at a dose of 240 mg daily or placebo. All patients in the TITAN 
study received a concomitant gonadotropin-releasing hormone (GnRH) analog 
or had prior bilateral orchiectomy. The median duration of exposure was  
20 months (range: 0 to 34 months) in patients who received ERLEADA and  
18 months (range: 0.1 to 34 months) in patients who received placebo.
Ten patients (1.9%) who were treated with ERLEADA died from adverse 
reactions. The reasons for death were ischemic cardiovascular events (n=3), 
acute kidney injury (n=2), cardio-respiratory arrest (n=1), sudden cardiac 
death (n=1), respiratory failure (n=1), cerebrovascular accident (n=1), and 
large intestinal ulcer perforation (n=1). ERLEADA was discontinued due 
to adverse reactions in 8% of patients, most commonly from rash (2.3%). 
Adverse reactions leading to dose interruption or reduction of ERLEADA 
occurred in 23% of patients; the most frequent (>1%) were rash, fatigue, 
and hypertension. Serious adverse reactions occurred in 20% of ERLEADA-
treated patients and 20% in patients receiving placebo. 
Table 1 shows adverse reactions occurring in ≥10% on the ERLEADA arm in 
TITAN that occurred with a ≥2% absolute increase in frequency compared 
to placebo. Table 2 shows laboratory abnormalities that occurred in ≥15% of 
patients, and more frequently (>5%) in the ERLEADA arm compared to placebo.
Table 1: Adverse Reactions in TITAN (mCSPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Musculoskeletal and connective  
tissue disorders

Arthralgiaa 17 0.4 15 0.9
Skin and subcutaneous  
tissue disorders

Rashb 28 6 9 0.6
Pruritus 11 0.2 4.6 0.2

Vascular disorders
Hot flush 23 0 16 0
Hypertension 18 8 16 9

a  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 
highest severity for these events is Grade 3

b  Includes rash, rash maculo-papular, rash generalized, urticaria, rash 
pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular, 
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption, 
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

Additional adverse reactions of interest occurring in 2%, but less than 10% of 
patients treated with ERLEADA included diarrhea (9% versus 6% on placebo), 
muscle spasm (3.1% versus 1.9% on placebo), dysgeusia (3.2% versus 0.6% 
on placebo), and hypothyroidism (3.6% versus 0.6% on placebo).

Table 2:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated 
Patients and at a Higher Incidence than Placebo (Between Arm 
Difference > 5% All Grades) in TITAN (mCSPC)

Laboratory Abnormality

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   White blood cell decreased 27 0.4 19 0.6
Chemistry
   Hypertriglyceridemiaa 17 2.5 12 2.3

a Does not reflect fasting values

ERLEADA® (apalutamide) tablets

Non-metastatic Castration-resistant Prostate Cancer (nmCRPC)
SPARTAN, a randomized (2:1), double-blind, placebo-controlled, multi-center 
clinical study, enrolled patients who had nmCRPC. In this study, patients 
received either ERLEADA at a dose of 240 mg daily or a placebo. All patients in 
the SPARTAN study received a concomitant gonadotropin-releasing hormone 
(GnRH) analog or had a bilateral orchiectomy. The median duration of exposure 
was 33 months (range: 0.1 to 75 months) in patients who received ERLEADA and 
11 months (range: 0.1 to 37 months) in patients who received placebo.
Twenty-four patients (3%) who were treated with ERLEADA died from 
adverse reactions. The reasons for death with ≥ 2 patients included infection 
(n=7), myocardial infarction (n=3), cerebrovascular event (n=2), and unknown 
reason (n=3). ERLEADA was discontinued due to adverse reactions in 11% of 
patients, most commonly from rash (3.2%). Adverse reactions leading to dose 
interruption or reduction of ERLEADA occurred in 33% of patients; the most 
common (>1%) were rash, diarrhea, fatigue, nausea, vomiting, hypertension, 
and hematuria. Serious adverse reactions occurred in 25% of ERLEADA-
treated patients and 23% in patients receiving placebo. The most frequent 
serious adverse reactions (>2%) were fracture (3.4%) in the ERLEADA arm 
and urinary retention (3.8%) in the placebo arm.
Table 3 shows adverse reactions occurring in ≥10% on the ERLEADA arm in 
SPARTAN that occurred with a ≥2% absolute increase in frequency compared 
to placebo. Table 4 shows laboratory abnormalities that occurred in ≥15% of 
patients, and more frequently (>5%) in the ERLEADA arm compared to placebo.
Table 3: Adverse Reactions in SPARTAN (nmCRPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and  
administration site conditions

Fatiguea,b 39 1.4 28 0.3
Musculoskeletal and connective  
tissue disorders

Arthralgiab 16 0 8 0
Skin and subcutaneous  
tissue disorders

Rashc 25 5.2 6 0.3
Metabolism and nutrition disorders

Decreased appetited 12 0.1 9 0
Peripheral edemae 11 0 9 0

Injury, poisoning and procedural  
complications

Fallb 16 1.7 9 0.8
Fracturef 12 2.7 7 0.8

Investigations
Weight decreasedb 16 1.1 6 0.3

Vascular disorders
Hypertension 25 14 20 12
Hot flush 14 0 9 0

Gastrointestinal disorders
Diarrhea 20 1.1 15 0.5
Nausea 18 0 16 0

a  Includes fatigue and asthenia
b  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 

highest severity for these events is Grade 3
c  Includes rash, rash maculo-papular, rash generalized, urticaria, rash 

pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular, 
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption, 
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

d  Includes appetite disorder, decreased appetite, early satiety, and hypophagia
e  Includes peripheral edema, generalized edema, edema, edema genital, 

penile edema, peripheral swelling, scrotal edema, lymphedema, swelling, and 
localized edema

f  Includes rib fracture, lumbar vertebral fracture, spinal compression 
fracture, spinal fracture, foot fracture, hip fracture, humerus fracture, 
thoracic vertebral fracture, upper limb fracture, fractured sacrum, hand 
fracture, pubis fracture, acetabulum fracture, ankle fracture, compression 
fracture, costal cartilage fracture, facial bones fracture, lower limb 
fracture, osteoporotic fracture, wrist fracture, avulsion fracture, fibula 
fracture, fractured coccyx, pelvic fracture, radius fracture, sternal fracture, 
stress fracture, traumatic fracture, cervical vertebral fracture, femoral 
neck fracture, and tibia fracture

Additional clinically significant adverse reactions occurring in 2% or more of 
patients treated with ERLEADA included hypothyroidism (8% versus 2% on 
placebo), pruritus (6% versus 1.5% on placebo), and heart failure (2.2% versus 
1% on placebo).

Table 4:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated 
Patients and at a Higher Incidence than Placebo (Between Arm 
Difference > 5% All Grades) in SPARTAN (nmCRPC)

Laboratory Abnormality

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   Anemia 70 0.4 64 0.5
   Leukopenia 47 0.3 29 0
   Lymphopenia 41 1.8 21 1.6
Chemistry
   Hypercholesterolemiaa 76 0.1 46 0
   Hyperglycemiaa 70 2 59 1.0
   Hypertriglyceridemiaa 67 1.6 49 0.8
   Hyperkalemia 32 1.9 22 0.5

a Does not reflect fasting values

Rash
In the combined data of two randomized, placebo-controlled clinical studies, 
SPARTAN and TITAN, rash associated with ERLEADA was most commonly 
described as macular or maculo-papular. Adverse reactions of rash were 
reported for 26% of patients treated with ERLEADA versus 8% of patients 
treated with placebo. Grade 3 rashes (defined as covering > 30% body 
surface area [BSA]) were reported with ERLEADA treatment (6%) versus 
placebo (0.5%).
The onset of rash occurred at a median of 83 days of ERLEADA treatment. 
Rash resolved in 78% of patients within a median of 78 days from onset 
of rash. Rash was commonly managed with oral antihistamines, topical 
corticosteroids, and 19% of patients received systemic corticosteroids. 
Dose reduction or dose interruption occurred in 14% and 28% of patients, 
respectively. Of the patients who had dose interruption, 59% experienced 
recurrence of rash upon reintroduction of ERLEADA. 
Hypothyroidism
In the combined data of two randomized, placebo-controlled clinical studies, 
SPARTAN and TITAN, hypothyroidism was reported for 8% of patients 
treated with ERLEADA and 1.5% of patients treated with placebo based 
on assessments of thyroid-stimulating hormone (TSH) every 4 months. 
Elevated TSH occurred in 25% of patients treated with ERLEADA and 7% of 
patients treated with placebo. The median onset was at the first scheduled 
assessment. There were no Grade 3 or 4 adverse reactions. Thyroid 
replacement therapy was initiated in 4.9% of patients treated with ERLEADA. 
Thyroid replacement therapy, when clinically indicated, should be initiated or 
dose-adjusted [see Drug Interactions].
Post-Marketing Experience
The following additional adverse reactions have been identified during post-
approval use of ERLEADA. Because these reactions are reported voluntarily 
from a population of uncertain size, it is not always possible to reliably 
estimate the frequency or establish a causal relationship to drug exposure.
Respiratory, Thoracic and Mediastinal Disorders: interstitial lung disease
Skin and Subcutaneous Tissue Disorders: Stevens-Johnson syndrome/toxic 
epidermal necrolysis
DRUG INTERACTIONS
Effect of Other Drugs on ERLEADA
Strong CYP2C8 or CYP3A4 Inhibitors 
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is predicted to 
increase the steady-state exposure of the active moieties (sum of unbound 
apalutamide plus the potency-adjusted unbound N-desmethyl-apalutamide). 
No initial dose adjustment is necessary however, reduce the ERLEADA dose 
based on tolerability [see Dosage and Administration (2.2) in Full Prescribing 
Information]. Mild or moderate inhibitors of CYP2C8 or CYP3A4 are not 
expected to affect the exposure of apalutamide.
Effect of ERLEADA on Other Drugs
CYP3A4, CYP2C9, CYP2C19 and UGT Substrates
ERLEADA is a strong inducer of CYP3A4 and CYP2C19, and a weak inducer 
of CYP2C9 in humans. Concomitant use of ERLEADA with medications that 
are primarily metabolized by CYP3A4, CYP2C19, or CYP2C9 can result in 
lower exposure to these medications. Substitution for these medications is 
recommended when possible or evaluate for loss of activity if medication is 
continued. Concomitant administration of ERLEADA with medications that are 
substrates of UDP-glucuronosyl transferase (UGT) can result in decreased 
exposure. Use caution if substrates of UGT must be co-administered with 
ERLEADA and evaluate for loss of activity [see Clinical Pharmacology (12.3) 
in Full Prescribing Information].
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Brief Summary of Prescribing Information for ERLEADA® (apalutamide)
ERLEADA® (apalutamide) tablets, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
ERLEADA is indicated for the treatment of patients with 
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Cerebrovascular and Ischemic Cardiovascular Events
Cerebrovascular and ischemic cardiovascular events, including events leading 
to death, occurred in patients receiving ERLEADA. Monitor for signs and 
symptoms of ischemic heart disease and cerebrovascular disorders. Optimize 
management of cardiovascular risk factors, such as hypertension, diabetes, or 
dyslipidemia. Consider discontinuation of ERLEADA for Grade 3 and 4 events.
In a randomized study (SPARTAN) of patients with nmCRPC, ischemic 
cardiovascular events occurred in 3.7% of patients treated with ERLEADA 
and 2% of patients treated with placebo. In a randomized study (TITAN) in 
patients with mCSPC, ischemic cardiovascular events occurred in 4.4% of 
patients treated with ERLEADA and 1.5% of patients treated with placebo. 
Across the SPARTAN and TITAN studies, 4 patients (0.3%) treated with 
ERLEADA, and 2 patients (0.2%) treated with placebo died from an ischemic 
cardiovascular event.
In the SPARTAN study, cerebrovascular events occurred in 2.5% of patients 
treated with ERLEADA and 1% of patients treated with placebo [see 
Adverse Reactions]. In the TITAN study, cerebrovascular events occurred 
in 1.9% of patients treated with ERLEADA and 2.1% of patients treated with 
placebo. Across the SPARTAN and TITAN studies, 3 patients (0.2%) treated 
with ERLEADA, and 2 patients (0.2%) treated with placebo died from a 
cerebrovascular event.
Patients with history of unstable angina, myocardial infarction, congestive 
heart failure, stroke, or transient ischemic attack within six months of 
randomization were excluded from the SPARTAN and TITAN studies.
Fractures
Fractures occurred in patients receiving ERLEADA. Evaluate patients for 
fracture risk. Monitor and manage patients at risk for fractures according to 
established treatment guidelines and consider use of bone-targeted agents.
In a randomized study (SPARTAN) of patients with non-metastatic castration-
resistant prostate cancer, fractures occurred in 12% of patients treated with 
ERLEADA and in 7% of patients treated with placebo. Grade 3-4 fractures 
occurred in 2.7% of patients treated with ERLEADA and in 0.8% of patients 
treated with placebo. The median time to onset of fracture was 314 days 
(range: 20 to 953 days) for patients treated with ERLEADA. Routine bone 
density assessment and treatment of osteoporosis with bone-targeted agents 
were not performed in the SPARTAN study.
In a randomized study (TITAN) of patients with metastatic castration-
sensitive prostate cancer, fractures occurred in 9% of patients treated with 
ERLEADA and in 6% of patients treated with placebo. Grade 3-4 fractures 
were similar in both arms at 1.5%. The median time to onset of fracture was 
56 days (range: 2 to 111 days) for patients treated with ERLEADA. Routine 
bone density assessment and treatment of osteoporosis with bone-targeted 
agents were not performed in the TITAN study.
Falls
Falls occurred in patients receiving ERLEADA with increased frequency in 
the elderly [see Use in Specific Populations]. Evaluate patients for fall risk.
In a randomized study (SPARTAN), falls occurred in 16% of patients treated 
with ERLEADA compared to 9% of patients treated with placebo. Falls were 
not associated with loss of consciousness or seizure.
Seizure
Seizure occurred in patients receiving ERLEADA. Permanently discontinue 
ERLEADA in patients who develop a seizure during treatment. It is unknown 
whether anti-epileptic medications will prevent seizures with ERLEADA. 
Advise patients of the risk of developing a seizure while receiving ERLEADA 
and of engaging in any activity where sudden loss of consciousness could 
cause harm to themselves or others.
In two randomized studies (SPARTAN and TITAN), five patients (0.4%) treated 
with ERLEADA and one patient treated with placebo (0.1%) experienced a 
seizure. Seizure occurred from 159 to 650 days after initiation of ERLEADA. 
Patients with a history of seizure, predisposing factors for seizure, or receiving 
drugs known to decrease the seizure threshold or to induce seizure were 
excluded. There is no clinical experience in re-administering ERLEADA to 
patients who experienced a seizure.
Embryo-Fetal Toxicity
The safety and efficacy of ERLEADA have not been established in females. 
Based on findings from animals and its mechanism of action, ERLEADA can 
cause fetal harm and loss of pregnancy when administered to a pregnant 
female. In an animal reproduction study, oral administration of apalutamide to 
pregnant rats during and after organogenesis resulted in fetal abnormalities 
and embryo-fetal lethality at maternal exposures ≥ 2 times the human clinical 
exposure (AUC) at the recommended dose. Advise males with female partners 
of reproductive potential to use effective contraception during treatment and 
for 3 months after the last dose of ERLEADA [see Use in Specific Populations 
and Clinical Pharmacology (12.1) in Full Prescribing Information].

ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
•  Cerebrovascular and Ischemic Cardiovascular Events [see Warnings 

and Precautions].
• Fractures [see Warnings and Precautions].
• Falls [see Warnings and Precautions].
• Seizure [see Warnings and Precautions].
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 most common adverse reactions (≥ 10%) that occurred more frequently 
in the ERLEADA-treated patients (≥ 2% over placebo) from the randomized 
placebo-controlled clinical trials (TITAN and SPARTAN) were fatigue, arthralgia, 
rash, decreased appetite, fall, weight decreased, hypertension, hot flush, 
diarrhea, and fracture.
Metastatic Castration-sensitive Prostate Cancer (mCSPC)
TITAN, a randomized (1:1), double-blind, placebo-controlled, multi-center 
clinical study, enrolled patients who had mCSPC. In this study, patients received 
either ERLEADA at a dose of 240 mg daily or placebo. All patients in the TITAN 
study received a concomitant gonadotropin-releasing hormone (GnRH) analog 
or had prior bilateral orchiectomy. The median duration of exposure was  
20 months (range: 0 to 34 months) in patients who received ERLEADA and  
18 months (range: 0.1 to 34 months) in patients who received placebo.
Ten patients (1.9%) who were treated with ERLEADA died from adverse 
reactions. The reasons for death were ischemic cardiovascular events (n=3), 
acute kidney injury (n=2), cardio-respiratory arrest (n=1), sudden cardiac 
death (n=1), respiratory failure (n=1), cerebrovascular accident (n=1), and 
large intestinal ulcer perforation (n=1). ERLEADA was discontinued due 
to adverse reactions in 8% of patients, most commonly from rash (2.3%). 
Adverse reactions leading to dose interruption or reduction of ERLEADA 
occurred in 23% of patients; the most frequent (>1%) were rash, fatigue, 
and hypertension. Serious adverse reactions occurred in 20% of ERLEADA-
treated patients and 20% in patients receiving placebo. 
Table 1 shows adverse reactions occurring in ≥10% on the ERLEADA arm in 
TITAN that occurred with a ≥2% absolute increase in frequency compared 
to placebo. Table 2 shows laboratory abnormalities that occurred in ≥15% of 
patients, and more frequently (>5%) in the ERLEADA arm compared to placebo.
Table 1: Adverse Reactions in TITAN (mCSPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Musculoskeletal and connective  
tissue disorders

Arthralgiaa 17 0.4 15 0.9
Skin and subcutaneous  
tissue disorders

Rashb 28 6 9 0.6
Pruritus 11 0.2 4.6 0.2

Vascular disorders
Hot flush 23 0 16 0
Hypertension 18 8 16 9

a  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 
highest severity for these events is Grade 3

b  Includes rash, rash maculo-papular, rash generalized, urticaria, rash 
pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular, 
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption, 
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

Additional adverse reactions of interest occurring in 2%, but less than 10% of 
patients treated with ERLEADA included diarrhea (9% versus 6% on placebo), 
muscle spasm (3.1% versus 1.9% on placebo), dysgeusia (3.2% versus 0.6% 
on placebo), and hypothyroidism (3.6% versus 0.6% on placebo).

Table 2:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated 
Patients and at a Higher Incidence than Placebo (Between Arm 
Difference > 5% All Grades) in TITAN (mCSPC)

Laboratory Abnormality

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   White blood cell decreased 27 0.4 19 0.6
Chemistry
   Hypertriglyceridemiaa 17 2.5 12 2.3

a Does not reflect fasting values
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Non-metastatic Castration-resistant Prostate Cancer (nmCRPC)
SPARTAN, a randomized (2:1), double-blind, placebo-controlled, multi-center 
clinical study, enrolled patients who had nmCRPC. In this study, patients 
received either ERLEADA at a dose of 240 mg daily or a placebo. All patients in 
the SPARTAN study received a concomitant gonadotropin-releasing hormone 
(GnRH) analog or had a bilateral orchiectomy. The median duration of exposure 
was 33 months (range: 0.1 to 75 months) in patients who received ERLEADA and 
11 months (range: 0.1 to 37 months) in patients who received placebo.
Twenty-four patients (3%) who were treated with ERLEADA died from 
adverse reactions. The reasons for death with ≥ 2 patients included infection 
(n=7), myocardial infarction (n=3), cerebrovascular event (n=2), and unknown 
reason (n=3). ERLEADA was discontinued due to adverse reactions in 11% of 
patients, most commonly from rash (3.2%). Adverse reactions leading to dose 
interruption or reduction of ERLEADA occurred in 33% of patients; the most 
common (>1%) were rash, diarrhea, fatigue, nausea, vomiting, hypertension, 
and hematuria. Serious adverse reactions occurred in 25% of ERLEADA-
treated patients and 23% in patients receiving placebo. The most frequent 
serious adverse reactions (>2%) were fracture (3.4%) in the ERLEADA arm 
and urinary retention (3.8%) in the placebo arm.
Table 3 shows adverse reactions occurring in ≥10% on the ERLEADA arm in 
SPARTAN that occurred with a ≥2% absolute increase in frequency compared 
to placebo. Table 4 shows laboratory abnormalities that occurred in ≥15% of 
patients, and more frequently (>5%) in the ERLEADA arm compared to placebo.
Table 3: Adverse Reactions in SPARTAN (nmCRPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and  
administration site conditions

Fatiguea,b 39 1.4 28 0.3
Musculoskeletal and connective  
tissue disorders

Arthralgiab 16 0 8 0
Skin and subcutaneous  
tissue disorders

Rashc 25 5.2 6 0.3
Metabolism and nutrition disorders

Decreased appetited 12 0.1 9 0
Peripheral edemae 11 0 9 0

Injury, poisoning and procedural  
complications

Fallb 16 1.7 9 0.8
Fracturef 12 2.7 7 0.8

Investigations
Weight decreasedb 16 1.1 6 0.3

Vascular disorders
Hypertension 25 14 20 12
Hot flush 14 0 9 0

Gastrointestinal disorders
Diarrhea 20 1.1 15 0.5
Nausea 18 0 16 0

a  Includes fatigue and asthenia
b  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 

highest severity for these events is Grade 3
c  Includes rash, rash maculo-papular, rash generalized, urticaria, rash 

pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular, 
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption, 
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

d  Includes appetite disorder, decreased appetite, early satiety, and hypophagia
e  Includes peripheral edema, generalized edema, edema, edema genital, 

penile edema, peripheral swelling, scrotal edema, lymphedema, swelling, and 
localized edema

f  Includes rib fracture, lumbar vertebral fracture, spinal compression 
fracture, spinal fracture, foot fracture, hip fracture, humerus fracture, 
thoracic vertebral fracture, upper limb fracture, fractured sacrum, hand 
fracture, pubis fracture, acetabulum fracture, ankle fracture, compression 
fracture, costal cartilage fracture, facial bones fracture, lower limb 
fracture, osteoporotic fracture, wrist fracture, avulsion fracture, fibula 
fracture, fractured coccyx, pelvic fracture, radius fracture, sternal fracture, 
stress fracture, traumatic fracture, cervical vertebral fracture, femoral 
neck fracture, and tibia fracture

Additional clinically significant adverse reactions occurring in 2% or more of 
patients treated with ERLEADA included hypothyroidism (8% versus 2% on 
placebo), pruritus (6% versus 1.5% on placebo), and heart failure (2.2% versus 
1% on placebo).

Table 4:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated 
Patients and at a Higher Incidence than Placebo (Between Arm 
Difference > 5% All Grades) in SPARTAN (nmCRPC)

Laboratory Abnormality

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   Anemia 70 0.4 64 0.5
   Leukopenia 47 0.3 29 0
   Lymphopenia 41 1.8 21 1.6
Chemistry
   Hypercholesterolemiaa 76 0.1 46 0
   Hyperglycemiaa 70 2 59 1.0
   Hypertriglyceridemiaa 67 1.6 49 0.8
   Hyperkalemia 32 1.9 22 0.5

a Does not reflect fasting values

Rash
In the combined data of two randomized, placebo-controlled clinical studies, 
SPARTAN and TITAN, rash associated with ERLEADA was most commonly 
described as macular or maculo-papular. Adverse reactions of rash were 
reported for 26% of patients treated with ERLEADA versus 8% of patients 
treated with placebo. Grade 3 rashes (defined as covering > 30% body 
surface area [BSA]) were reported with ERLEADA treatment (6%) versus 
placebo (0.5%).
The onset of rash occurred at a median of 83 days of ERLEADA treatment. 
Rash resolved in 78% of patients within a median of 78 days from onset 
of rash. Rash was commonly managed with oral antihistamines, topical 
corticosteroids, and 19% of patients received systemic corticosteroids. 
Dose reduction or dose interruption occurred in 14% and 28% of patients, 
respectively. Of the patients who had dose interruption, 59% experienced 
recurrence of rash upon reintroduction of ERLEADA. 
Hypothyroidism
In the combined data of two randomized, placebo-controlled clinical studies, 
SPARTAN and TITAN, hypothyroidism was reported for 8% of patients 
treated with ERLEADA and 1.5% of patients treated with placebo based 
on assessments of thyroid-stimulating hormone (TSH) every 4 months. 
Elevated TSH occurred in 25% of patients treated with ERLEADA and 7% of 
patients treated with placebo. The median onset was at the first scheduled 
assessment. There were no Grade 3 or 4 adverse reactions. Thyroid 
replacement therapy was initiated in 4.9% of patients treated with ERLEADA. 
Thyroid replacement therapy, when clinically indicated, should be initiated or 
dose-adjusted [see Drug Interactions].
Post-Marketing Experience
The following additional adverse reactions have been identified during post-
approval use of ERLEADA. Because these reactions are reported voluntarily 
from a population of uncertain size, it is not always possible to reliably 
estimate the frequency or establish a causal relationship to drug exposure.
Respiratory, Thoracic and Mediastinal Disorders: interstitial lung disease
Skin and Subcutaneous Tissue Disorders: Stevens-Johnson syndrome/toxic 
epidermal necrolysis
DRUG INTERACTIONS
Effect of Other Drugs on ERLEADA
Strong CYP2C8 or CYP3A4 Inhibitors 
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is predicted to 
increase the steady-state exposure of the active moieties (sum of unbound 
apalutamide plus the potency-adjusted unbound N-desmethyl-apalutamide). 
No initial dose adjustment is necessary however, reduce the ERLEADA dose 
based on tolerability [see Dosage and Administration (2.2) in Full Prescribing 
Information]. Mild or moderate inhibitors of CYP2C8 or CYP3A4 are not 
expected to affect the exposure of apalutamide.
Effect of ERLEADA on Other Drugs
CYP3A4, CYP2C9, CYP2C19 and UGT Substrates
ERLEADA is a strong inducer of CYP3A4 and CYP2C19, and a weak inducer 
of CYP2C9 in humans. Concomitant use of ERLEADA with medications that 
are primarily metabolized by CYP3A4, CYP2C19, or CYP2C9 can result in 
lower exposure to these medications. Substitution for these medications is 
recommended when possible or evaluate for loss of activity if medication is 
continued. Concomitant administration of ERLEADA with medications that are 
substrates of UDP-glucuronosyl transferase (UGT) can result in decreased 
exposure. Use caution if substrates of UGT must be co-administered with 
ERLEADA and evaluate for loss of activity [see Clinical Pharmacology (12.3) 
in Full Prescribing Information].
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P-gp, BCRP or OATP1B1 Substrates
Apalutamide was shown to be a weak inducer of P-glycoprotein (P-gp), breast 
cancer resistance protein (BCRP), and organic anion transporting polypeptide 
1B1 (OATP1B1) clinically. At steady-state, apalutamide reduced the plasma 
exposure to fexofenadine (a P-gp substrate) and rosuvastatin (a BCRP/
OATP1B1 substrate). Concomitant use of ERLEADA with medications that are 
substrates of P-gp, BCRP, or OATP1B1 can result in lower exposure of these 
medications. Use caution if substrates of P-gp, BCRP or OATP1B1 must be 
co-administered with ERLEADA and evaluate for loss of activity if medication 
is continued [see Clinical Pharmacology (12.3) in Full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. 
Based on findings from animals and its mechanism of action, ERLEADA can 
cause fetal harm and loss of pregnancy when administered to a pregnant 
female [see Clinical Pharmacology (12.1) in Full Prescribing Information]. 
There are no available data on ERLEADA use in pregnant women to inform a 
drug-associated risk. In an animal reproduction study, oral administration of 
apalutamide to pregnant rats during and after organogenesis resulted in fetal 
abnormalities and embryo-fetal lethality at maternal exposures ≥ 2 times the 
human clinical exposure (AUC) at the recommended dose (see Data).
Data
Animal Data
In a pilot embryo-fetal developmental toxicity study in rats, apalutamide 
caused developmental toxicity when administered at oral doses of 25, 50 or 
100 mg/kg/day throughout and after the period of organogenesis (gestational 
days 6-20). Findings included embryo-fetal lethality (resorptions) at doses 
≥50 mg/kg/day, decreased fetal anogenital distance, misshapen pituitary 
gland, and skeletal variations (unossified phalanges, supernumerary short 
thoracolumbar rib(s), and small, incomplete ossification, and/or misshapen 
hyoid bone) at ≥25 mg/kg/day. A dose of 100 mg/kg/day caused maternal 
toxicity. The doses tested in rats resulted in systemic exposures (AUC) 
approximately 2, 4 and 6 times, respectively, the AUC in patients.
Lactation
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. 
There are no data on the presence of apalutamide or its metabolites in 
human milk, the effect on the breastfed child, or the effect on milk production.
Females and Males of Reproductive Potential
Contraception
Males
Based on the mechanism of action and findings in an animal reproduction 
study, advise male patients with female partners of reproductive potential to 
use effective contraception during treatment and for 3 months after the last 
dose of ERLEADA. [see Use in Specific Populations].
Infertility
Males
Based on animal studies, ERLEADA may impair fertility in males of reproductive 
potential [see Nonclinical Toxicology (13.1) in Full Prescribing Information].
Pediatric Use
Safety and effectiveness of ERLEADA in pediatric patients have not 
been established.
Geriatric Use
Of the 1327 patients who received ERLEADA in clinical studies, 19% of 
patients were less than 65 years, 41% of patients were 65 years to 74 years, 
and 40% were 75 years and over.
No overall differences in effectiveness were observed between older and  
younger patients.
Of patients treated with ERLEADA (n=1073), Grade 3-4 adverse reactions 
occurred in 39% of patients younger than 65 years, 41% of patients 65-74 years, 
and 49% of patients 75 years or older. Falls in patients receiving ERLEADA 
with androgen deprivation therapy was elevated in the elderly, occurring in 
8% of patients younger than 65 years, 10% of patients 65-74 years, and 19% of 
patients 75 years or older.
OVERDOSAGE
There is no known specific antidote for apalutamide overdose. In the event 
of an overdose, stop ERLEADA, undertake general supportive measures until 
clinical toxicity has been diminished or resolved.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Cerebrovascular and Ischemic Cardiovascular Events
•  Inform patients that ERLEADA has been associated with cerebrovascular 

and ischemic cardiovascular events. Advise patients to seek immediate 
medical attention if any symptoms suggestive of a cardiovascular or a 
cerebrovascular event occur [see Warnings and Precautions].

Falls and Fractures
•  Inform patients that ERLEADA is associated with an increased incidence 

of falls and fractures [see Warnings and Precautions].

Seizures
•  Inform patients that ERLEADA has been associated with an increased 

risk of seizure. Discuss conditions that may predispose to seizures and 
medications that may lower the seizure threshold. Advise patients of the 
risk of engaging in any activity where sudden loss of consciousness could 
cause serious harm to themselves or others. Inform patients to contact 
their healthcare provider right away if they experience a seizure [see 
Warnings and Precautions].

Rash
•  Inform patients that ERLEADA is associated with rashes and to inform 

their healthcare provider if they develop a rash [see Adverse Reactions].
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 ERLEADA.

•  Instruct patients to take their dose at the same time each day (once 
daily). ERLEADA can be taken with or without food. Each tablet should be  
swallowed whole.

•  Inform patients that in the event of a missed daily dose of ERLEADA, 
they should take their normal dose as soon as possible on the same day 
with a return to the normal schedule on the following day. The patient 
should not take extra tablets to make up the missed dose [see Dosage and 
Administration (2.1) in Full Prescribing Information].

•  Instruct patients who have difficulty swallowing tablets whole to mix the 
recommended dose of ERLEADA tablets with applesauce. Do not crush 
tablets [see Dosage and Administration (2.3) in Full Prescribing Information].

Embryo-Fetal Toxicity
•  Inform patients that ERLEADA can be harmful to a developing fetus. 

Advise male patients with female partners of reproductive potential to use 
effective contraception during treatment and for 3 months after the last 
dose of ERLEADA. Advise male patients to use a condom if having sex with 
a pregnant woman [see Warnings and Precautions].

Infertility
•  Advise male patients that ERLEADA may impair fertility and not to donate 

sperm during therapy and for 3 months following the last dose of ERLEADA 
[see Use in Specific Populations].
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Management of Transplant-
Ineligible Multiple Myeloma

At an Around the Practice presentation 
hosted by CancerNetwork®, experts dis-
cussed improving outcomes for this patient 

group using a patient case as an example and 
posing audience polling questions. The panel was 
led by Robert Z. Orlowski, MD, PhD, professor 
of medicine, Florence Maude Thomas Cancer 
Research Professor, and director of myeloma in 
the Departments of Lymphoma/Myeloma and 
Experimental Therapeutics in the Division of 
Cancer Medicine at The University of Texas MD 
Anderson Cancer Center in Houston. 

The expert panel included Larry Anderson, 
MD, PhD, associate professor in the Department 
of Internal Medicine in the Division of Hema-
tology/Oncology at UT Southwestern Medical 
Center in Dallas, Texas; Caitlin Costello, MD, 
assistant professor of medicine at the University 
of California, San Diego; and Jeffrey V. Matous, 
MD, member physician at the Colorado Blood 
Cancer Institute in Denver. 

Goals of Therapy
To kick off the discussion, the panelists reviewed 
their goals for treatment in patients with newly 
diagnosed, transplant-ineligible multiple 
myeloma (MM). 

ANDERSON: The ideal treatment response would 
be MRD [minimal residual disease] negativity.

MATOUS: Getting the deepest response possible 
but avoiding toxicity is my goal. When I think 
about treatment response, I think complete re-
sponse [CR]; however, you want to de� ne that. 
That’s a good goal in treating this population. In 
years past, we didn’t have regimens that got us 

there often, but now we can be greedier, trying 
to get the best response possible. It’s always 
important, though, to balance that with toxicity 
concerns in this population.

COSTELLO: I take into consideration many 
aspects—the patient’s health, the patient’s 
disease—and then practical things: Why is the 
patient transplant ineligible? Is it because of med-
ical comorbidities? Is it because they don’t have 
a social support system? Is it because they’re old 
and frail? All those characteristics and concerns 
and questions help gauge what your treatment of 
approach will be. Of course, we want as deep of 
a response as possible but also need to make sure 
we’re considering what the patient’s goals of care 
are because I can continue to treat and make the 
numbers go lower and lower, but at what cost? 
We need to think about the patient and the disease 
when we’re making decisions and what our goals 
of treatment and response should be.

ORLOWSKI:  If I could pull out one other sugges-
tion for this transplant-ineligible group, it would be 
to try to reduce their disease-related symptoms. Of 
course, we want to get CR and MRD [negativity] 
in everybody if we can, but in this older, more frail 
population [that is] probably not going to be able 
to tolerate 4 drugs and may not even be able to stay 
on 3 drugs for an extended period, the more rapidly 
you make them feel better, the more likely it is that 
they’re going to be able to continue on treatment 
and then, hopefully, get to MRD negativity.

Myeloma Disease Monitoring 
and Response Evaluation
Costello said she assesses multiple factors when 
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AROUND THE PRACTICE MULTIPLE MYELOMA

deciding how to fit a patient to an appro-
priate treatment plan.

COSTELLO: You need to take a step back 
and look at the patient as a whole and make 
sure you’re being complete and thorough 
in evaluating the extent of disease, under-
standing...the variety of ways that can affect 
a patient’s body.

MATOUS: In a transplant-ineligible  
patient, I rely mostly on serum markers and 
urine markers. [For] patients who present 
with symptomatic bony disease, I like to 
repeat imaging to assess my response with 
using imaging techniques as well. I’m less 
likely to repeat a bone marrow biopsy in 
a transplant-ineligible patient just to see 
how we’re doing. That’s why, even though 
I always wished for MRD negativity in 
my own practice, I don’t try to reach that 
in my transplant-ineligible patients. I rely 
on imaging studies when appropriate and 
serum and urine markers.

I won’t repeat an imaging study. For  
example, for a CT-PET scan that at baseline 
showed a hypermetabolic disease, I’ll wait 
until I get a good response based on serum 
markers before I repeat that study—and 
usually not before 3 months as long as my 
patient is responding clinically. If they say, 
“My bone pain is a lot better,” then I’m 
going to feel less of an imperative to repeat 
the study sooner. If they’re still complaining 
of pain and I’m not sure if my therapy is 
doing what I want it to do, I might do the 
study sooner.

ANDERSON: If we’re talking about 
some of the folks who might be more 
functional and mostly chose to defer 
transplant, then I might follow those 
patients with more of these studies to 
make sure they’re doing OK without 
needing the transplant. That might be a 
situation when we consider doing a bone 
marrow [biopsy]. Looking at MRD for 
these patients, if it’s because there’s no 
chance they’re doing a transplant, then 
I’d stick with the serological methods, 
watching the M-spike [monoclonal 
spike] and light chains. If they had base-
line imaging, [I will also] follow that up. 
We don’t necessarily have data if they 

don’t have a very deep remission, change 
therapy, or anything like that. I’m at least 
making sure that their response is going 
to be durable. But for these more infirm 
patients, I use serological studies.

MATOUS: I’m still trying to get my arms 
around what to do with MRD information. 
We know it’s good to be MRD negative in 
a sustained fashion, but do we know what 
to do with patients who don’t obtain MRD 
negativity? I struggle with that. 

COSTELLO: Every trial nowadays has 
MRD as an end point, and we’re waiting 
for those end points. We’re seeing more and 
more that MRD has a role, but you asked 
the question of what to do if [the patient is] 
not MRD negative. Let’s pose the opposite 
question of what if you are. We don’t have 
an answer for that either. Does that mean we 
can use therapy? If you’re MRD negative, 
does that mean you’re done? If you’re MRD 
positive, do we have to push harder? There 
are no good answers. 

We all talk about checking it—we need 
to know—but I don’t do it all the time 
because I don’t know what to do with it. 
Outside a clinical trial, and particularly for 
our community oncology colleagues, I’m 
not sure it’s practical or realistic to have a 
role in clinical care.

In a polling question, the audience indi-
cated that CR was the greatest indicator 
of adequate treatment response, followed 
by either stringent CR or very good par-
tial response and then partial response  
(poll question 1). 

ORLOWSKI: If a patient achieves what 
you consider to be an adequate treatment 
response, what’s your next step? Let’s say 
you’ve given a patient induction and which-
ever definition of response you’re looking 
for, you reached that. What would you do? 

ANDERSON: It depends on which therapy 
it is and how they’re tolerating it. After a 
certain number of cycles, we’d typically 
pare down the therapy but continue if 
they’re responding. The data we have are 
that the patients who stay on therapy the 
longest tend to have the longest remissions 
and best outcomes, so we’ll want to keep 
them on therapy. 

COSTELLO: I talk to patients about what 
their goals are. Are they interested in  
aggressive care? Are their goals of quality of 
life just the same? I can always do more. It 
doesn’t mean I should. Realistically, if some-
one is doing well on therapy but has not 
had an adequate response and is interested 
in pushing further, then it’s reasonable to 
change therapies. 

In a polling question, the audience  
indicated that in a patient who achieved an 
adequate treatment response, they would 
continue the therapy as is (poll question 2). 

Managing a Case of Newly 
Diagnosed, Transplant-
Ineligible MM
In the next section, the panelists talked 
about optimizing frontline therapy in 
a patient with newly diagnosed, trans-
plant-ineligible MM.

In a polling question, audience members 
indicated they would favor treating this  
patient with daratumumab (Darzalex), 
lenalidomide (Revlimid), and dexametha-
sone (DRd) (poll question 3).

ANDERSON: A monoclonal combo like 
DRd would be my typical choice for patients 
who are either not transplant candidates or 
don’t want to transplant because we have 
excellent deep remissions in most of these 
patients. It is very well tolerated and doesn’t 
cause neuropathy. That’s what I would do.

COSTELLO: The t(11;14) immediately 
makes you think of venetoclax [Venclexta] 
as a good option, but it’s not approved by 
the FDA [in this setting]. Remember this 
person also has type 2 diabetes. They didn’t 
give us any information about the [glycated 
hemoglobin] A1C to know how controlled 
it is or to what degree of peripheral neu-
ropathy may have been associated with 
it. A proteasome inhibitor is an excellent 
drug for high-risk cytogenetics, like a  
deletion 17p. 

Heart disease is [making me shy away 
from] Kyprolis, or carfilzomib. For some-
one with underlying disease, we’re all ner-
vous about the cardiotoxicity that comes 
with carfilzomib. We have risk-mitigation 
strategies of trying to assess who would be a 
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good candidate for carfilzomib and who we 
may otherwise have some concerns with. 
But if we monitor those patients closely, 
heart disease shouldn’t cross carfilzomib 
off the list.

In a polling question, audience members 
indicated that they would favor a triplet vs 
a doublet regimen in this treatment scenario 
(poll question 4).

ANDERSON: You could argue, especially 
in these older patients, that you want to 
put your best foot forward. Some of 
these patients may not get to second-line 
[therapy], especially if they’re more  
informed. If you can get them on a good 
regimen up front that’s well tolerated 
and keep them in remission longer, that 
might be all they need. Certainly, you’ve 
got pomalidomide [Pomalyst] and other 
options as well, even if you don’t have 
the daratumumab left for later. One other 
consideration would be doing a couple 
years of therapy if it’s someone who 
didn’t have super-aggressive disease. If 
they relapse again, they would theoret-
ically be sensitive to it again. I’m not too 
worried about using the daratumumab 
up front in these patients because we 
want to get them in a deeper remission 
and, hopefully, more durable response.

COSTELLO: We have enough survival 
data out there of triplet vs doublet to 
tell us that 3 drugs matter. I’d have to 
have a good reason to not give someone 
3 drugs. I could come up with a scenario 
in my mind where I had an older, frail, 
bedbound, housebound patient, [and] if 
I had to come up with something that 
was an all-oral option, financial toxic-
ity is a consideration. If you’re looking 
for triplets that are all oral, that’s a lot 
of expense. If you tried to do it with, 
for example, lenalidomide for a newly 
diagnosed, transplant-ineligible patient, 
they may not have the capability of pay-
ing for it from Medicare or [coming] in 
for regular blood toxicity assessment. I 
could imagine a scenario where a doublet 
may have a role, but we have enough 
data to tell us now that triplets are the 
appropriate approach.

ORLOWSKI: Sometimes we run into folks 
who have had lots of thromboembolic 
complications, and we worry about using 
an IMiD [immunomodulatory drug] and 
a steroid. Would you treat with bortezo-
mib and dexamethasone in that kind of  
patient, or would you think about  
CyBorD [cyclophosphamide, bortezomib,  
and dexamethasone]?

MATOUS: With a thrombotic history, it 
depends if they’re on anticoagulation. 
If I can safely anticoagulate the patient, 
then I have no problem using an immu-
nomodulatory drug. We should make 
every effort to get a triplet into people, 
but there are patients who are going to 
get doublets. Some of us don’t see frail 
patients who are 85, 90, or 95 years 
old. We tend not to see those patients. 
Typically, if patients can come to see us, 
they’re probably triplet eligible. 

ORLOWSKI: How do you factor in front-
line therapy, and how does it impact the 
options and choices for maintenance and 
later lines of therapy?

ANDERSON: It depends on what you use 
for the front line. If you’re using a tolerable 
regimen, we can potentially keep them 
on that for maintenance, like a monthly  
injection for daratumumab. Trying to keep 

Poll Question 2. If a patient 
achieves what you consider an 
adequate treatment response, what 
is likely to be your next step? 

Continue therapy 
as is 93%

7%

Change the 
regimen to try and 

achieve an even 
better response

0%Discontinue 
therapy

CASE
• A 74-year-old man presented 
with newly diagnosed multiple 
myeloma.

• Medical history: ischemic heart 
disease; 2 cardiac stents placed 
2 years ago; type 2 diabetes 
mellitus

• ECOG performance status: 1
• Baseline creatinine:1.3 mg/dL
• Revised International Staging 
System stage: 2

• Fluorescence in situ 
hybridization: 
t(11;14) translocation

• The patient was symptomatic for 
anemia and lytic bone lesions.

• He was deemed transplant 
ineligible by his treatment team.

Poll Question 3. How would you 
treat this patient? 

VRd 33%

42%Drd

CyBorD, cyclophosphamide, bortezomib, and dexamethasone; DRd, 
daratumumab, lenalidomide, and dexamethasone; DVMP, dexamethasone, 
bortezomib, melphalan, and prednisone; KRd, carfilzomib, lenalidomide, 
and dexamethasone; Rd, lenalidomide and dexamethasone; VRd, bortezomib, 
lenalidomide, and dexamethasone.

0%KRd

17%VRd-lite

0%CyBorD

0%Rd

8%DVMP

Poll Question 1. Which of the 
following do you consider an 
adequate treatment response?

CR 31%

23%Stringent CR

15.5%PR

23%VGPR

CR, complete response; MRD, minimal residual disease; PR, partial 
response; VGPR, very good partial response. 

0%Minor response

0%Other

7.5%MRD negativity
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them on therapy, I would often reduce the 
IMiD after a while. We’ll often get rid of, 
or at least reduce, some of the steroids  
after a year or so to help keep these patients 
on treatment without too much toxicity. 
Certainly, it depends on when they relapse, 
what they’re on at the time, and how long 
it’s been since a previous regimen. If they’re 
relapsing on a certain class, then you’d want 
to switch classes at relapse or switch 1 of 
the drugs, if not both. It also depends on 
how bad their cytopenia is. If they’re having 
trouble tolerating IMiDs altogether, you 
might completely switch drugs. If they’re 
tolerating it well and just having a slow 
biochemical relapse, you might consider 
switching out a drug in the same class. 

In a polling question, audience members 
indicated they would most likely continue 
triplet therapy into the maintenance setting 
(poll question 5).

COSTELLO: We’re talking about a patient 
who doesn’t go to transplant and is going 
to stay on continuous therapy for as long 
as they can tolerate if it’s working. Many of 
us who are referring to doublets are talking 
about dexamethasone plus something else 
as opposed to 2 active drugs plus or minus 
dexamethasone. I’m comfortable with 
patients who are on long-term continuous 
therapy dropping the dexamethasone. 
That’s the least active of the triplets that we 
do and the most active in terms of toxicity. If 
I can keep people on a monoclonal antibody 
plus or minus lenalidomide or a proteasome 
inhibitor, I’m going to try and keep the 
doublet of the 2 most active drugs. We’ve 
seen from the MAIA trial [NCT02252172] 
that that’s practical.1 We’ve seen that we can 
keep patients on therapy for a very long 
time. There are maintenance data post-
transplant saying we can get people off the 
dexamethasone. The SWOG-S0777 study 
[NCT00644228] also looked at trying and 
get people off dexamethasone.2 We should 
be trying to do that because that’s often the 
biggest thing that affects quality of life.

MATOUS: [For me,] the dexamethasone 
is the first thing to go. That shortens your 
clinic appointments by 10 minutes each 
time you see the patient. I try to keep both 

drugs going in a certain setting, like DRd. 
The more challenging question is: What 
do you do with an VRd or VRd-lite? Eight 
cycles are what they gave in SWOG-S0777. 
If you gave 8 cycles in those patients, what 
do you do with those patients after that?

ORLOWSKI: What is your approach to 
determining duration of treatment for 
multiple myeloma? 

ANDERSON: Based on the MAIA and 
SWOG-S0777 studies, treating until 
progression is the key to getting longer 
progression-free survival [PFS] and 
overall survival. Unless they’re having 
horrible toxicity, I would try to treat 
until progression.

MATOUS: There’s an art to treating to 
progression. It requires [having] a lot of 
clinical skills, listening to your patient, 
educating your patient about the toxicities 
they should...look out for, and encourag-
ing them to voice those. Keeping people on 
longer treatment is an art.

COSTELLO: It is an art. If we’re going to 
try and extrapolate as best as we can for our 
transplant-ineligible population by looking 
at the transplant-eligible population, there’s 
a lot of transplant studies out there that have 
shown that continued treatment along the 
course leads to continued improvement in 
the depth of response and remission times. 
As best as we can, we must extrapolate to 
say that more is better.

ORLOWSKI: I’d like to reiterate that 
transplant-ineligible patients don’t go from 
first-line to second-line [treatment as often]. 
Unfortunately, toxicities or complications 
occur. In the younger patients, more people 
may go from first line to second line. In a 
setting where we still, unfortunately, lose 
some people before they get to second line, 
it’s important to go with your best guns up 
front and hopefully have the best impact 
for the patient.

Counseling Patients
Orlowski then posed a question to the 
group about the patient case: If after 5 to 
6 cycles of treatment with DRd, the patient 
achieves a very good partial response, 
tolerates treatment, and decides they want 

to stop therapy, what is the best way to 
handle that situation?

COSTELLO: It is a discussion to understand 
[why they want] to stop. This case says it 
was tolerated well, but is the patient want-
ing to travel? Is the patient having trouble 
with diarrhea related to lenalidomide? 

We know we want patients to stay on 
therapy as long as possible, so if there are 
any little tweaks, I want to interfere with 
their life as little as possible. In this mara-
thon we’re running together, how can we 
make it so that the drugs are not worse than 
the disease? Oftentimes their symptoms 
have improved, and now they’re taking 
drugs and feel fine and are wondering why 
they’re still taking drugs. 
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Poll Question 4. Do you generally 
favor doublet over triplet 
regimens? 

28.5%Yes

71.5%No

Poll Question 5. When you 
initiate a triplet regimen for 
patients with newly diagnosed 
multiple myeloma, how often do 
you continue the triplet into the 
maintenance setting? 

Always 6.5%

33.5%Most of the time

26.5%Some of the time

0%Never

Rarely 33.5%
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PRESCRIBED

More than 2 years median overall survival at follow-up analysis2

•  Primary analysis‡: 21.9 months (95% CI: 18.3-31.0) vs 17.4 months 
(95% CI: 13.6-19.9); HR = 0.66 (95% CI: 0.50-0.87); P = 0.0048 
(secondary endpoint) 1

•  Follow-up analysis§: 24.7 months (95% CI: 21.6-28.9) vs 19.2 months 
(95% CI: 16.4-21.4); HR = 0.73 (95% CI: 0.59-0.90); median follow-up: 
29.6 months2

Follow-up OS analysis: Results of this prespeci� ed exploratory analysis are descriptive but not
conclusive, are not controlled for type 1 error, and should be interpreted with caution.

Safe and well tolerated1,3

•  The most common adverse reactions in patients who received 
TUKYSA (≥20%) were diarrhea, PPE, nausea, fatigue, hepatotoxicity, 
vomiting, stomatitis, decreased appetite, abdominal pain, headache, 
anemia, and rash1

•  6% of patients discontinued TUKYSA due to adverse reactions vs 
3% with placebo3

In HER2+ MBC following 1L progression and beyond*

WITH PROVEN SAFETY

 EMBRACE

TUKYSA + trastuzumab + capecitabine vs placebo + trastuzumab + capecitabine

•  Median PFS: 7.8 months (95% CI: 7.5-9.6) vs 5.6 months (95% CI: 
4.2-7.1); HR = 0.54 (95% CI: 0.42-0.71); P <0.00001 (primary endpoint)1†

1L = � rst-line; 2L = second-line; BICR = blinded independent central review; CI = con� dence interval; 
HER = human epidermal growth factor receptor; HR = hazard ratio; MBC = metastatic breast cancer; 
OS = overall survival; PFS = progression-free survival; PPE = palmar-plantar erythrodysesthesia; 
T-DM1 = ado-trastuzumab emtansine.

*≥1 anti-HER2-based regimen in the metastatic setting.1

†Data from the � rst 480 patients.1

‡Primary analysis (data cutoff: September 4, 2019).3

§Prespeci� ed exploratory analysis (data cutoff: February 8, 2021).2

IIBased on brand prescriptions from 10/20 to 05/21.4

Please see full Important Safety Information on the following pages.

Indication
TUKYSA is indicated in combination with trastuzumab and capecitabine for treatment of adult patients with advanced 
unresectable or metastatic HER2-positive breast cancer, including patients with brain metastases, who have received 
one or more prior anti-HER2-based regimens in the metastatic setting.

Select Important Safety Information
• The Prescribing Information for TUKYSA contains warnings and precautions for diarrhea, hepatotoxicity, and 

embryo-fetal toxicity, some of which may be severe

• The most common serious adverse reactions in ≥2% of patients who received TUKYSA were diarrhea, vomiting, 
nausea, abdominal pain, and seizure

Study design: HER2CLIMB was a randomized (2:1) trial of TUKYSA or placebo each in combination with trastuzumab 
and capecitabine in 612 patients with HER2+ MBC, previously treated with trastuzumab, pertuzumab, and T-DM1. 
Primary endpoint was PFS per BICR in the � rst 480 patients enrolled. Secondary endpoints included OS. A prespeci� ed 
exploratory analysis was included to evaluate OS at ~2 years. Please see additional study design on the following page.

The TUKYSA regimen is the #1 prescribed treatment for patients with brain metastases 
in 2L+ HER2+ MBC4II

See additional follow-up data inside
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EXPLORATORY FOLLOW-UP ANALYSIS†

HR = 0.73 (95% CI: 0.59-0.90)
PRIMARY ANALYSIS*

HR = 0.66 (95% CI: 0.50-0.87)
P = 0.0048

TUKYSA ACHIEVED A MEDIAN OVERALL SURVIVAL OF 
MORE THAN 2 YEARS AT FOLLOW-UP ANALYSIS2*

In combination with trastuzumab + capecitabine

OS in the total population (N = 612)1,2

Results of this prespeci� ed exploratory analysis are descriptive but not conclusive, are not controlled for type 1 error, and should be interpreted with caution. Data cutoff for follow-up 
analysis was February 8, 2021.2

Important Safety Information
Warnings and Precautions
•  Diarrhea: TUKYSA can cause severe diarrhea including 

dehydration, hypotension, acute kidney injury, and death. 
In HER2CLIMB, 81% of patients who received TUKYSA 
experienced diarrhea, including 12% with Grade 3 and 0.5% 
with Grade 4. Both patients who developed Grade 4 diarrhea 
subsequently died, with diarrhea as a contributor to death. 
Median time to onset of the � rst episode of diarrhea was 
12 days and the median time to resolution was 8 days. Diarrhea 
led to TUKYSA dose reductions in 6% of patients and TUKYSA 
discontinuation in 1% of patients. Prophylactic use of 
antidiarrheal treatment was not required on HER2CLIMB.

  If diarrhea occurs, administer antidiarrheal treatment as 
clinically indicated. Perform diagnostic tests as clinically 
indicated to exclude other causes of diarrhea. Based on the 
severity of the diarrhea, interrupt dose, then dose reduce or 
permanently discontinue TUKYSA.

• Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In 
HER2CLIMB, 8% of patients who received TUKYSA had an ALT 
increase >5 × ULN, 6% had an AST increase >5 × ULN, and 1.5% 
had a bilirubin increase >3 × ULN (Grade ≥3). Hepatotoxicity 
led to TUKYSA dose reductions in 8% of patients and TUKYSA 
discontinuation in 1.5% of patients.

  Monitor ALT, AST, and bilirubin prior to starting TUKYSA, every 
3 weeks during treatment, and as clinically indicated. Based on 
the severity of hepatotoxicity, interrupt dose, then dose reduce 
or permanently discontinue TUKYSA.

• Embryo-Fetal Toxicity: TUKYSA can cause fetal harm. Advise 
pregnant women and females of reproductive potential of 
the potential risk to a fetus. Advise females of reproductive 
potential, and male patients with female partners of 
reproductive potential, to use effective contraception during 
TUKYSA treatment and for at least 1 week after the last dose.

Adverse Reactions
Serious adverse reactions occurred in 26% of patients who 
received TUKYSA; those occurring in ≥2% of patients were 
diarrhea (4%), vomiting (2.5%), nausea (2%), abdominal pain 
(2%), and seizure (2%). Fatal adverse reactions occurred in 
2% of patients who received TUKYSA including sudden death, 
sepsis, dehydration, and cardiogenic shock.
Adverse reactions led to treatment discontinuation in 6% of 
patients who received TUKYSA; those occurring in ≥1% of 
patients were hepatotoxicity (1.5%) and diarrhea (1%). Adverse 
reactions led to dose reduction in 21% of patients who received 
TUKYSA; those occurring in ≥2% of patients were hepatotoxicity 
(8%) and diarrhea (6%).
The most common adverse reactions in patients who 
received TUKYSA (≥20%) were diarrhea, palmar-plantar 
erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting, 
stomatitis, decreased appetite, abdominal pain, headache, 
anemia, and rash.

Lab Abnormalities
In HER2CLIMB, Grade ≥3 laboratory abnormalities reported in ≥5% 
of patients who received TUKYSA were decreased phosphate, 
increased ALT, decreased potassium, and increased AST.

PRIMARY ANALYSIS

TUKYSA arm 
Control arm

FOLLOW-UP ANALYSIS

TUKYSA arm
Control arm
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PRIMARY ANALYSIS³ FOLLOW-UP ANALYSIS²

TUKYSAhcp.com

CONSISTENT SAFETY PROFILE AT FOLLOW-UP ANALYSIS2†

The rate of discontinuation due to adverse reactions for the TUKYSA arm remained consistent 
with the primary analysis2,3†

At the 2-year follow-up analysis2

The most common adverse reactions (≥20%) were diarrhea, PPE, nausea, fatigue, vomiting, decreased 
appetite, stomatitis, headache, AST increased, anemia, ALT increased, and blood bilirubin increased

TEAEs Grade ≥3
61% (245/404) in the TUKYSA arm vs 
51% (101/197) in the control arm

TEAEs leading to death
2% (8/404) in the TUKYSA arm vs 
3% (6/197) in the control arm

3%
PLACEBO

6%
TUKYSA

vs 4%
PLACEBO

6%
TUKYSA

vs

 *  Study design: HER2CLIMB was a randomized (2:1), double-blind trial of TUKYSA or placebo each in combination with trastuzumab and capecitabine in 612 patients with 
HER2+ MBC, previously treated with trastuzumab, pertuzumab, and T-DM1. Primary endpoint was PFS per BICR in the � rst 480 patients enrolled. Secondary endpoints 
assessed in the full study population included OS, PFS in patients with brain metastases, con� rmed ORR, and safety. 

    The protocol included a prespeci� ed exploratory analysis to evaluate OS, PFS (by investigator assessment), and safety in the total study population (N = 612) at ~2 years from 
the last patient randomized. After the primary analysis, 12.9% of patients in the placebo arm (26/202) crossed over to receive TUKYSA in combination with trastuzumab and 
capecitabine, with the � rst patient crossover in February 2020. Median overall study follow-up: 29.6 months (data cutoff: February 8, 2021). Because formal testing of all 
alpha-controlled endpoints was considered � nal at the primary analysis, data from this prespeci� ed updated analysis are for descriptive purposes only.1-3

† Follow-up safety analysis was done as part of a prespeci� ed exploratory analysis. Results are presented as descriptive data that are not intended to provide conclusions about safety and should be 
interpreted with caution. 

  ALT = alanine aminotransferase; AST = aspartate aminotransferase; ORR = objective response rate; TEAE = treatment-emergent adverse event.

The mean increase in serum creatinine was 32% within the � rst 
21 days of treatment with TUKYSA. The serum creatinine 
increases persisted throughout treatment and were reversible 
upon treatment completion. Consider alternative markers 
of renal function if persistent elevations in serum creatinine 
are observed.

Drug Interactions
•  Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant 

use may decrease TUKYSA activity. Avoid concomitant 
use of TUKYSA.

• Strong or Moderate CYP2C8 Inhibitors: Concomitant use 
of TUKYSA with a strong CYP2C8 inhibitor may increase 
the risk of TUKYSA toxicity; avoid concomitant use. 
Increase monitoring for TUKYSA toxicity with moderate 
CYP2C8 inhibitors.

• CYP3A Substrates: Concomitant use may increase 
the toxicity associated with a CYP3A substrate. Avoid 
concomitant use of TUKYSA where minimal concentration 
changes may lead to serious or life-threatening toxicities. 
If concomitant use is unavoidable, decrease the CYP3A 
substrate dosage.

• P-gp Substrates: Concomitant use may increase the toxicity 
associated with a P-gp substrate. Consider reducing the 
dosage of P-gp substrates where minimal concentration 
changes may lead to serious or life-threatening toxicity.

Use in Speci� c Populations
• Lactation: Advise women not to breastfeed while taking 

TUKYSA and for at least 1 week after the last dose.
• Renal Impairment: Use of TUKYSA in combination with 

capecitabine and trastuzumab is not recommended in 
patients with severe renal impairment (CLcr < 30 mL/min), 
because capecitabine is contraindicated in patients with 
severe renal impairment.

• Hepatic Impairment: Reduce the dose of TUKYSA for 
patients with severe (Child-Pugh C) hepatic impairment.

Please see Brief Summary of Prescribing Information 
on adjacent pages.

TUKYSA and its logo are US registered trademarks of Seagen Inc. 
Seagen and  are US registered trademarks of Seagen Inc.
© 2021 Seagen Inc., Bothell, WA 98021     All rights reserved     Printed in USA     US-TUP-21-366-MT

TUKYSAhcp.com
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TUKYSA® (tucatinib) tablets, for oral use

Brief summary of Prescribing Information (PI). See full PI. Rx Only

INDICATIONS AND USAGE 
TUKYSA is indicated in combination with trastuzumab and capecitabine for treatment  
of adult patients with advanced unresectable or metastatic HER2-positive breast cancer, 
including patients with brain metastases, who have received one or more prior  
anti-HER2-based regimens in the metastatic setting.

DOSAGE AND ADMINISTRATION 

Recommended Dosage
The recommended dosage of TUKYSA is 300 mg taken orally twice daily in combination 
with trastuzumab and capecitabine until disease progression or unacceptable toxicity.

Advise patients to swallow TUKYSA tablets whole and not to chew, crush, or split prior to 
swallowing. Advise patients not to ingest tablet if it is broken, cracked, or not otherwise intact. 
Advise patients to take TUKYSA approximately 12 hours apart and at the same time each 
day with or without a meal. If the patient vomits or misses a dose of TUKYSA, instruct the 
patient to take the next dose at its usual scheduled time. 

When given in combination with TUKYSA, the recommended dosage of capecitabine 
is 1000 mg/m2 orally twice daily taken within 30 minutes after a meal. TUKYSA and 
capecitabine can be taken at the same time. Refer to the Full Prescribing Information  
for trastuzumab and capecitabine for additional information.

Dosage Modifications for Adverse Reactions
The recommended TUKYSA dose reductions and dosage modifications for adverse 
reactions are provided in Tables 1 and 2. Refer to the Full Prescribing Information for 
trastuzumab and capecitabine for information about dosage modifications for these drugs.

Table 1: Recommended TUKYSA Dose Reductions for Adverse Reactions

Dose Reduction Recommended TUKYSA Dosage
First 250 mg orally twice daily
Second 200 mg orally twice daily
Third 150 mg orally twice daily

Permanently discontinue TUKYSA in patients unable to tolerate 150 mg orally twice daily.

Table 2: Recommended TUKYSA Dosage Modifications for Adverse Reactions

Severity TUKYSA Dosage Modification
Diarrhea1

Grade 3 without anti-diarrheal 
treatment

Initiate or intensify appropriate medical therapy.  
Hold TUKYSA until recovery to ≤ Grade 1, then  
resume TUKYSA at the same dose level.

Grade 3 with anti-diarrheal  
treatment

Initiate or intensify appropriate medical therapy.  
Hold TUKYSA until recovery to ≤ Grade 1, then  
resume TUKYSA at the next lower dose level.

Grade 4 Permanently discontinue TUKYSA.
Hepatotoxicity1,2

Grade 2 bilirubin (>1.5 to 3 × ULN) Hold TUKYSA until recovery to ≤ Grade 1, then 
resume TUKYSA at the same dose level.

Grade 3 ALT or AST (> 5 to 20 × ULN)  
OR Grade 3 bilirubin (> 3 to 10 × ULN)

Hold TUKYSA until recovery to ≤ Grade 1, then 
resume TUKYSA at the next lower dose level.

Grade 4 ALT or AST (> 20 × ULN) 
OR Grade 4 bilirubin (> 10 × ULN)

Permanently discontinue TUKYSA.

ALT or AST > 3 × ULN AND  
Bilirubin > 2 × ULN

Permanently discontinue TUKYSA.

Other adverse reactions1

Grade 3 Hold TUKYSA until recovery to ≤ Grade 1, then 
resume TUKYSA at the next lower dose level.

Grade 4 Permanently discontinue TUKYSA.
1. Grades based on National Cancer Institute Common Terminology Criteria for Adverse Events 

Version 4.03
2. Abbreviations: ULN = upper limit of normal; ALT = alanine aminotransferase; AST = aspartate 

aminotransferase

Dosage Modifications for Severe Hepatic Impairment: For patients with severe 
hepatic impairment (Child-Pugh C), reduce the recommended dosage to 200 mg orally 
twice daily.

Dosage Modifications for Concomitant Use with Strong CYP2C8 Inhibitors: Avoid 
concomitant use of strong CYP2C8 inhibitors with TUKYSA. If concomitant use with a 
strong CYP2C8 inhibitor cannot be avoided, reduce the recommended dosage to 100 mg 
orally twice daily. After discontinuation of the strong CYP2C8 inhibitor for 3 elimination 
half-lives, resume the TUKYSA dose that was taken prior to initiating the inhibitor.

CONTRAINDICATIONS 
None. 

WARNINGS AND PRECAUTIONS

Diarrhea: TUKYSA can cause severe diarrhea including dehydration, hypotension, 
acute kidney injury, and death. In HER2CLIMB, 81% of patients who received TUKYSA 
experienced diarrhea, including 12% with Grade 3 diarrhea and 0.5% with Grade 4 
diarrhea. Both patients who developed Grade 4 diarrhea subsequently died, with diarrhea 
as a contributor to death. The median time to onset of the first episode of diarrhea was 
12 days and the median time to resolution was 8 days. Diarrhea led to dose reductions of 
TUKYSA in 6% of patients and discontinuation of TUKYSA in 1% of patients. Prophylactic 
use of antidiarrheal treatment was not required on HER2CLIMB. If diarrhea occurs, 
administer antidiarrheal treatment as clinically indicated. Perform diagnostic tests as clinically 
indicated to exclude other causes of diarrhea. Based on the severity of the diarrhea, interrupt 
dose, then dose reduce or permanently discontinue TUKYSA.
Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In HER2CLIMB, 8% of patients 
who received TUKYSA had an ALT increase > 5 × ULN, 6% had an AST increase > 5 × ULN, 
and 1.5% had a bilirubin increase > 3 × ULN (Grade ≥3). Hepatotoxicity led to dose 
reduction of TUKYSA in 8% of patients and discontinuation of TUKYSA in 1.5% of patients.
Monitor ALT, AST, and bilirubin prior to starting TUKYSA, every 3 weeks during treatment, 
and as clinically indicated. Based on the severity of hepatotoxicity, interrupt dose, then dose 
reduce or permanently discontinue TUKYSA.

Embryo-Fetal Toxicity: Based on findings from animal studies and its mechanism of 
action, TUKYSA can cause fetal harm when administered to a pregnant woman. In animal 
reproduction studies, administration of tucatinib to pregnant rats and rabbits during 
organogenesis caused embryo-fetal mortality, reduced fetal weight and fetal abnormalities 
at maternal exposures ≥ 1.3 times the human exposure (AUC) at the recommended dose.
Advise pregnant women and females of reproductive potential of the potential risk to 
a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. Advise male patients 
with female partners of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. TUKYSA is used in 
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information 
of trastuzumab and capecitabine for pregnancy and contraception information.

ADVERSE REACTIONS

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

HER2-Positive Metastatic Breast Cancer (HER2CLIMB) 
The safety of TUKYSA in combination with trastuzumab and capecitabine was evaluated in 
HER2CLIMB. Patients received either TUKYSA 300 mg twice daily plus trastuzumab and 
capecitabine (n=404) or placebo plus trastuzumab and capecitabine (n=197). The median 
duration of treatment was 5.8 months (range: 3 days, 2.9 years) for the TUKYSA arm.

Serious adverse reactions occurred in 26% of patients who received TUKYSA. Serious 
adverse reactions in ≥ 2% of patients who received TUKYSA were diarrhea (4%),  
vomiting (2.5%), nausea (2%), abdominal pain (2%), and seizure (2%). Fatal adverse 
reactions occurred in 2% of patients who received TUKYSA including sudden death, 
sepsis, dehydration, and cardiogenic shock.

Adverse reactions leading to treatment discontinuation occurred in 6% of patients who 
received TUKYSA. Adverse reactions leading to treatment discontinuation of TUKYSA in 
≥1% of patients were hepatotoxicity (1.5%) and diarrhea (1%). Adverse reactions leading 
to dose reduction occurred in 21% of patients who received TUKYSA. Adverse reactions 
leading to dose reduction of TUKYSA in ≥2% of patients were hepatotoxicity (8%) and 
diarrhea (6%).

The most common adverse reactions in patients who received TUKYSA (≥20%) were 
diarrhea, palmar-plantar erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting, 
stomatitis, decreased appetite, abdominal pain, headache, anemia, and rash.

Table 3: Adverse Reactions (≥10%) in Patients Who Received TUKYSA and with a 
Difference Between Arms of ≥5% Compared to Placebo in HER2CLIMB (All Grades)

Adverse Reaction TUKYSA + Trastuzumab + 
Capecitabine (N = 404)

Placebo + Trastuzumab + 
Capecitabine (N = 197)

Grade (%) Grade (%)
All 3 4 All 3 4

Gastrointestinal disorders
Diarrhea 81 12 0.5 53 9 0
Nausea 58 3.7 0 44 3 0
Vomiting 36 3 0 25 3.6 0
Stomatitis1 32 2.5 0 21 0.5 0

Skin and subcutaneous tissue disorders
Palmar-plantar 
erythrodysesthesia 
syndrome

63 13 0 53 9 0

Rash2 20 0.7 0 15 0.5 0
Hepatobiliary disorders

Hepatotoxicity3 42 9 0.2 24 3.6 0
Metabolism and nutrition disorders

Decreased appetite 25 0.5 0 20 0 0
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Adverse Reaction TUKYSA + Trastuzumab + 
Capecitabine (N = 404)

Placebo + Trastuzumab + 
Capecitabine (N = 197)

Grade (%) Grade (%)
All 3 4 All 3 4

Blood and lymphatic system disorders
Anemia4 21 3.7 0 13 2.5 0

Musculoskeletal and connective tissue disorders
Arthralgia 15 0.5 0 4.6 0.5 0

Investigations
Creatinine increased5 14 0 0 1.5 0 0
Weight decreased 13 1 0 6 0.5 0

Nervous System Disorders
Peripheral 
neuropathy6 13 0.5 0 7 1 0

Respiratory, thoracic and mediastinal disorders
Epistaxis 12 0 0 5 0 0

1. Stomatitis includes stomatitis, oropharyngeal pain, oropharyngeal discomfort, mouth ulceration, oral 
pain, lip ulceration, glossodynia, tongue blistering, lip blister, oral dysesthesia, tongue ulceration, 
and aphthous ulcer

2. Rash includes rash maculo-papular, rash, dermatitis acneiform, erythema, rash macular, rash 
papular, rash pustular, rash pruritic, rash erythematous, skin exfoliation, urticaria, dermatitis allergic, 
palmar erythema, plantar erythema, skin toxicity, and dermatitis

3. Hepatotoxicity includes hyperbilirubinemia, blood bilirubin increased, bilirubin conjugated 
increased, alanine aminotransferase increased, transaminases increased, hepatotoxicity, aspartate 
aminotransferase increased, liver function test increased, liver injury, and hepatocellular injury

4. Anemia includes anemia, hemoglobin decreased, and normocytic anemia
5. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function
6. Peripheral neuropathy includes peripheral sensory neuropathy, neuropathy peripheral, peripheral 

motor neuropathy, and peripheral sensorimotor neuropathy

Table 4: Laboratory Abnormalities (≥20%) Worsening from Baseline in Patients 
Who Received TUKYSA and with a Difference of ≥5% Compared to Placebo in 
HER2CLIMB

TUKYSA + Trastuzumab 
+ Capecitabine1

Placebo + Trastuzumab  
+ Capecitabine1

All Grades
%

Grades ≥3
%

All Grades
%

Grades ≥3
%

Hematology
Decreased hemoglobin 59 3.3 51 1.5
Chemistry
Decreased phosphate 57 8 45 7
Increased bilirubin 47 1.5 30 3.1
Increased ALT 46 8 27 0.5
Increased AST 43 6 25 1
Decreased magnesium 40 0.8 25 0.5
Decreased potassium2 36 6 31 5
Increased creatinine3 33 0 6 0
Decreased sodium4 28 2.5 23 2
Increased alkaline 
phosphatase 26 0.5 17 0

1. The denominator used to calculate the rate varied from 351 to 400 in the TUKYSA arm and 173 
to 197 in the control arm based on the number of patients with a baseline value and at least one 
post-treatment value. Grading was based on NCI-CTCAE v.4.03 for laboratory abnormalities, except 
for increased creatinine which only includes patients with a creatinine increase based on the upper 
limit of normal definition for grade 1 events (NCI CTCAE v5.0).

2. Laboratory criteria for Grade 1 is identical to laboratory criteria for Grade 2.
3. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function. 
4. There is no definition for Grade 2 in CTCAE v.4.03.

Increased Creatinine: The mean increase in serum creatinine was 32% within the first 
21 days of treatment with TUKYSA. The serum creatinine increases persisted throughout 
treatment and were reversible upon treatment completion. Consider alternative markers 
of renal function if persistent elevations in serum creatinine are observed.

DRUG INTERACTIONS

Effects of Other Drugs on TUKYSA
Strong CYP3A Inducers or Moderate CYP2C8 Inducers: Concomitant use of 
TUKYSA with a strong CYP3A or moderate CYP2C8 inducer decreased tucatinib plasma 
concentrations, which may reduce TUKYSA activity. Avoid concomitant use of TUKYSA 
with a strong CYP3A inducer or a moderate CYP2C8 inducer. 

Strong or Moderate CYP2C8 Inhibitors: Concomitant use of TUKYSA with a strong 
CYP2C8 inhibitor increased tucatinib plasma concentrations, which may increase the 
risk of TUKYSA toxicity. Avoid concomitant use of TUKYSA with a strong CYP2C8 inhibitor. 
Increase monitoring for TUKYSA toxicity with moderate CYP2C8 inhibitors.

Effects of TUKYSA on Other Drugs 
CYP3A Substrates: Concomitant use of TUKYSA with a CYP3A substrate increased the 
plasma concentrations of CYP3A substrate, which may increase the toxicity associated 
with a CYP3A substrate. Avoid concomitant use of TUKYSA with CYP3A substrates, 

where minimal concentration changes may lead to serious or life-threatening toxicities. 
If concomitant use is unavoidable, decrease the CYP3A substrate dosage in accordance 
with approved product labeling. 

P-glycoprotein (P-gp) Substrates: Concomitant use of TUKYSA with a P-gp substrate 
increased the plasma concentrations of P-gp substrate, which may increase the toxicity 
associated with a P-gp substrate. Consider reducing the dosage of P-gp substrates, 
where minimal concentration changes may lead to serious or life-threatening toxicities.

USE IN SPECIFIC POPULATIONS 

Pregnancy
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine. 
Refer to the Full Prescribing Information of trastuzumab and capecitabine for pregnancy 
information. Based on findings in animals and its mechanism of action, TUKYSA can 
cause fetal harm when administered to a pregnant woman. There are no available  
human data on TUKYSA use in pregnant women to inform a drug-associated risk.  
In animal reproduction studies, administration of tucatinib to pregnant rats and rabbits 
during organogenesis resulted in embryo-fetal mortality, reduced fetal weight and fetal 
abnormalities at maternal exposures ≥ 1.3 times the human exposure (AUC) at the 
recommended dose. Advise pregnant women and females of reproductive potential of  
the potential risk to the fetus.

Lactation
Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine. 
Refer to the Full Prescribing Information of trastuzumab and capecitabine for lactation 
information. There are no data on the presence of tucatinib or its metabolites in human 
or animal milk or its effects on the breastfed child or on milk production. Because of 
the potential for serious adverse reactions in a breastfed child, advise women not to 
breastfeed during treatment with TUKYSA and for at least 1 week after the last dose.

Females and Males of Reproductive Potential
TUKYSA can cause fetal harm when administered to a pregnant woman. TUKYSA is used in 
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information of 
trastuzumab and capecitabine for contraception and infertility information. 

Pregnancy Testing: Verify the pregnancy status of females of reproductive potential prior 
to initiating treatment with TUKYSA. 
Contraception: 
Females: Advise females of reproductive potential to use effective contraception during 
treatment with TUKYSA and for at least 1 week after the last dose. 
Males: Advise male patients with female partners of reproductive potential to use 
effective contraception during treatment with TUKYSA and for at least 1 week after the 
last dose. 
Infertility: Based on findings from animal studies, TUKYSA may impair male and 
female fertility. 

Pediatric Use: The safety and effectiveness of TUKYSA in pediatric patients have not 
been established. 

Geriatric Use: In HER2CLIMB, 82 patients who received TUKYSA were ≥ 65 years,  
of whom 8 patients were ≥ 75 years. The incidence of serious adverse reactions in 
those receiving TUKYSA was 34% in patients ≥ 65 years compared to 24% in patients  
< 65 years. The most frequent serious adverse reactions in patients who received 
TUKYSA and ≥ 65 years were diarrhea (9%), vomiting (6%), and nausea (5%). There were 
no observed overall differences in the effectiveness of TUKYSA in patients ≥ 65 years 
compared to younger patients. There were too few patients ≥ 75 years to assess  
differences in effectiveness or safety. 

Renal Impairment: The use of TUKYSA in combination with capecitabine and trastuzumab 
is not recommended in patients with severe renal impairment (CLcr < 30 mL/min 
estimated by Cockcroft-Gault Equation), because capecitabine is contraindicated in 
patients with severe renal impairment. Refer to the Full Prescribing Information of 
capecitabine for additional information in severe renal impairment. No dose adjustment is 
recommended for patients with mild or moderate renal impairment (creatinine clearance 
[CLcr] 30 to 89 mL/min). 

Hepatic Impairment: Tucatinib exposure is increased in patients with severe hepatic 
impairment (Child-Pugh C). Reduce the dose of TUKYSA for patients with severe (Child-
Pugh C) hepatic impairment. No dose adjustment for TUKYSA is required for patients with 
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment. 
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The Role of Apalutamide in Patients 
With Metastatic Castration-
Sensitive Prostate Cancer

The addition of an androgen signaling 
inhibitor to standard androgen depri-
vation therapy (ADT) has been proven 

to positively impact outcomes for patients 
with metastatic castration-sensitive prostate 
cancer (mCSPC) in multiple phase 3 studies, 
yet these newer combination treatments 
are used less frequently vs ADT alone in the 
real-world setting.1-2

In a recent Between the Lines discussion 
from CancerNetwork®, Neeraj Agarwal, 
MD; and Simon Chowdhury, MD, ex-
plored data from the phase 3 TITAN study 
(NCT02489318) that analyzed survival for 
patients with mCSPC who received apa-
lutamide (Erleada) in addition to ADT vs  
ADT alone.3

“More than 50% of patients in the United 
States are receiving standard androgen depri-
vation therapy alone for newly diagnosed, 
metastatic castration-sensitive prostate can-
cer and that is not acceptable based on these 
data,” said Agarwal, a professor of medicine 
and director of the Genitourinary Oncology 
Program at the Huntsman Cancer Institute 
of the University of Utah in Salt Lake City.

“ADT alone isn’t enough. This is a lethal 
illness and apalutamide is an active drug,” 
Chowdhury, a consultant medical oncolo-
gist specializing in urological cancer at the 
Guy’s and St. Thomas’ Hospitals in London, 
England, added. “We need to think about 
implementing this to benefit as many men as 
possible with this lethal disease.”

The first interim analysis for TITAN 
showed improved overall survival (OS) 
and radiographic progression-free survival  
(PFS),4 with the final efficacy and  
safety outcomes.

TITAN Study Outcomes
Patients treated on TITAN were randomized 
1:1 to either 240 mg of apalutamide daily or 
matched placebo orally once daily in combi-
nation with continuous ADT.

Of the 525 patients in the apalutamide 
group and 527 in the placebo group,  
257 (49.0%) and 358 patients (67.9%) dis-
continued study treatment, respectively, with 
most patients remaining alive and receiving 
subsequent life-prolonging therapy.

“Of these patients, the vast majority— 
almost 70% patients—received subse-
quent life-prolonging therapies.,” Agarwal  
explained. “Based on these data, I can assume 
without doubt that this was a representation 
of what we do in our clinics.”

After 405 death events, of which  
170 occurred in the apalutamide arm and  
235 in the placebo arm, the OS analysis 
showed a significant 35% decrease in the risk 
of death in the apalutamide group (HR, 0.65; 
95% CI, 0.53-0.79; P < .0001).

Median OS was not reached in the apalut-
amide arm, compared with 52.2 months in 
the placebo arm, and the 48-month OS rates 
were 65.1% and 51.8%, respectively.

“We can see that overall survival is  
52 months [with standard ADT]. That is less 
than 5 years,” Chowdhury added. “These are 
young, fit men whose normal life expectancy 
would’ve been significantly longer than that.”

Both experts emphasized the importance 
of the data that emerged after adjusting for 
the 208 patients (39.5%) who crossed over 
from the placebo arm to receive apalutamide 
treatment after unblinding. After accounting 
for crossover, median OS in the placebo arm 
at 39.8 months was shorter than that of the 

Neeraj Agarwal, MD
Huntsman Cancer Institute, 

University of Utah
Salt Lake City, UT

Simon Chowdhury, MD
Guy’s and St. Thomas’ Hospitals

London, England

Scan QR code for  
full program.
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BETWEEN THE LINESPROSTATE CANCER

original analysis by 12.4 months, with 
rates at 48 months of 65.2% in the  
apalutamide arm and 37.9% in the 
placebo arm. This translated to a 48% 
reduction in the risk of death with  
apalutamide vs ADT alone (HR, 0.52; 
95% CI, 0.42-0.64; P < .0001).

“If you take into account those 40% 
of patients who are on the placebo arm 
who crossed over to the apalutamide arm, 
the hazard ratio improves from 0.65 to 
0.52,” Agarwal further explained. “A 
33% reduction in risk of death with 
apalutamide further [increases] to 
50% when we adjust for patients [who 
crossed over from the] placebo arm to the  
apalutamide arm.”

Patients benefited from apalutamide 
treatment over placebo in prespecified 
subgroup analyses, specifically focusing 
on patients with high-risk and both high- 
and low-volume disease.

“All patients seem to be benefiting, 
whether they had high-volume disease or 
low-volume disease, had de novo metas-
tasis or non–de novo metastasis, or were 
younger patients or older patients. That’s 
the overall message,” Agarwal explained.

The pair of experts then focused on the 
exploratory end point of prostate-spe-
cific antigen (PSA) progression, which  

occurred in 26.3% and 65.3% of patients 
in the apalutamide and placebo arms,  
respectively. This translated to a signifi-
cant reduction in the risk of PSA progres-
sion with apalutamide, marked by a 73% 
reduction in risk vs placebo (HR, 0.27; 
95% CI, 0.22-0.33; P < .0001).

“PSA is so important in the clinic  
because when patients come in, they will 
be asking about it,” Chowdhury explained. 
“We all know PSA is prostate-specific anti-
gen, but patients often refer to this as the 
‘promoter of stress and anxiety.’”

Toxicity and Quality of Life
Chowdhury explained that toxicities 
were manageable for patients receiving 
apalutamide, with rash as the most  
common treatment-emergent adverse 
effect (TEAE) in both arms (TABLE).

Agarwal said quality of life was top 
of mind for him in this research and  
explained the importance of this vari-
able for providers and patients with  
mCSPC alike.

“Quality of life is very dear to all of 
our patients and us as providers,” he 
explained. “Anytime we discuss treat-
ment with our patients, the number one 
concern in my patient’s mind is how it 
is going to impact their quality of life.”

The study evaluated quality of life via 
the Functional Assessment of Cancer 
Therapy-Prostate (FACT-P) question-
naire. The analysis did not find any  
deterioration of quality of life as reported 
by patients treated with apalutamide. 
Simply put, Agarwal said, “apalutamide 
improved survival without compromis-
ing quality of life.”

Chowdhury further emphasized 
the importance of quality of life, and 
said, “we [as providers] underestimate 
every blood test, every scan, and every  
clinic visit.”

But with the promise seen with apalut-
amide plus ADT for patients, Chowdhury 
sees potential in a better treatment expe-
rience and expressed how important that 
will be for patients.

“One of the things about treatments 
that are active is that you have to monitor 
them because there are subtleties and 
you can miss the nuance. But because 
of the excellent PSA control, we can 
[tell patients] to come back in 3 months’ 
time, and they’ll walk out a couple  
inches taller.”

Forward-Looking Ideas
Both Agarwal and Chowdhury agree 
that the combination treatment with an 
androgen signaling inhibitor plus ADT 
is preferred and more effective than  
ADT alone.

“With data like this, you’d be in a 
difficult position to argue why you’ve 
just given ADT alone,” Chowdhury 
remarked. “It’s a strange thing in medi-
cine that, because ADT works, we don’t 
implement the change quickly enough. 
I appreciate that change is difficult,  
but this is different. This is a real step-
change improvement.”

“Apalutamide in this paper improves 
overall survival in a clinically meaningful 
fashion without compromising quality of 
life for patients.,” Agarwal explained. 
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TABLE. Exposure-Adjusted Rates of TEAEs  
of Interest in the TITAN Trial, in Patient-Years

Category Apalutamide plus ADT  
(n = 524)

Placebo plus ADT
(n = 527)

Crossover group
(n = 208)

Total exposure, 
patient-years

1358.9 793.3 243.6

Events (%) All grade Grade 
3/4

All grade Grade 
3/4

All grade Grade 
3/4

Any TEAE 543 103 178 21 102 16

Skin rash 331 40 66 5 44 8

Fracture 83 21 33 4 5 0

Fall 63 9 54 5 14 0

Ischemic heart 
disease

45 21 13 5 1 1

ADT, androgen deprivation therapy; TEAE, treatment-emergent adverse effects.

For references visit
cancernetwork.com/mCSPC_3.22



18F-Fluciclovine Vs 68Ga-PSMA-11 
Imaging for Prostate Cancer 
Biochemical Recurrence 

Although prostate cancer is generally 
associated with high survival rates, 20% 
to 40% of patients with the disease will 

experience a recurrence.1 And since recurrence 
is usually identi� ed by the presence of rising 
prostate-speci� c antigen (PSA) levels, clinicians 
are eager for improvements in imaging that 
may be useful for its detection.

Steven Finkelstein, MD; and Louis J. Maz-
zarelli, MD, recently discussed a published 
head-to-head comparison of 2 prostate cancer 
imaging techniques in a Between the Lines 
presentation hosted by CancerNetwork®. The 
manuscript by Birgit Pernthaler, MD, and col-
leagues, compared 18F-� uciclovine (Axumin) 
and 68Ga-PSMA-11 (Gallium Ga 68 PSMA-
11) in PET/CT imaging from a sample of 
58 patients with recurrent prostate cancer.2

“Some common sites of recurrence after a 
total radical prostatectomy include the vesi-
courethral anastomosis, the urinary bladder 
neck, and the rectovesical space,” said Fin-
kelstein, a radiation oncologist with Florida 
Cancer Af� liates in Panama City, part of the 
US Oncology Network. “A local recurrence 
can occur at the site of the primary tumor 
in the prostate. However, the accurate detec-
tion of prostate cancer remains a challenge. 
Classically, we haven’t had the best imaging 
available.”

“Conventional imaging had many limita-
tions with respect to the ability to identify 
recurrent prostate [transit-amplifying] 
cells,” said Mazzarelli, a diagnostic radiol-
ogist at Lawrence + Memorial Hospital in 
New London, Connecticut, part of the Yale 
Health Network.

CT scans, Mazzarelli continued, were not 
previously useful for imaging the prostate 
and surrounding areas. “Not uncommonly, 
over the last 15 years that I’ve been practic-
ing, before the advent of incredibly exciting 
molecular imaging techniques, we were 
asked to identify prostate recurrence in 
patients with low or even high PSA [levels], 
and we weren’t able to do that with con-
ventional imaging,” Mazzarelli said. “We 
weren’t able to see the anatomy locally.”

Newer methods, such as the advent of the 
2 radiotracers, represented a huge change, 
Mazzarelli explained. “Of course, 18F-� u-
ciclovine was the first, and now [68Ga-
PSMA-11] is available,” he said. “It’s an 
exciting time.”

Mazzarelli and Finkelstein focused their 
conversation on � ndings from the study by 
Pernthaler et al, which indicated that 18F-� u-
ciclovine detected prostate cancer recurrence 
at a rate of 79.3% vs 68Ga-PSMA-11 at 
82.8% (P = .64).

“In terms of the physiology, 68Ga-PSMA-11 
and Axumin are different in the sense that 
68Ga-PSMA-11 has a PSMA-directed target-
ing membrane whereas Axumin is an amino 
acid–based compound,” said Mazzarelli. 
“Therefore, the physiology in the body will be 
different. When we look at [18F-� uciclovine], 
we look at background uptake in muscle and 
bone and much less genitourinary or urinary 
excretion. When we look at PSMA [pros-
tate-speci� c membrane antigen], we look at 
an agent that has more urinary excretion but 
is more sensitive with respect to uptake within 
bone and soft tissues.”

Steven Finkelstein, MD
Florida Cancer Affi liates

Panama City, FL

Louis J. Mazzarelli, MD
Yale New Haven Health

Lawrence + Memorial Hospital 
New London, CT
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Radiotracer Performance
All 58 patients in the study had undergone 
either surgery or radiation therapy, and 
their median age was 70.1 years (range, 
53-85). Patients had mean PSA levels of 
14.9 ng/mL (range, 0.2-230.4) at the time 
of their scans and 16.6 ng/mL (range, 
2.4-79.2) at the time they were diagnosed. 
The most common tumor stages were T3/
T4 (57%), followed by T1/T2 (29%) and 
not determined (14%). Most patients had 
no nodal involvement (57%), 21% had 
undetermined nodal involvement, 19% 
had nodal status N1, and 3% had Nx 
nodal status. Approximately one-third 
(34%) had no metastases and 52% had 
undetermined metastases.

Although the 2 methods detected  
recurrence at similar rates overall, 
18F-fluciclovine detected local recur-
rence in 37.9% of the overall sample 
of patients compared with 27.6% with 
68Ga-PSMA-11. On the other hand, 
18F-fluciclovine detected local pelvic 
lymph node recurrence, extrapelvic 
lymph node metastases, and bone metas-
tases at lower rates than 68Ga-PSMA-11.  
However, Pernthaler and colleagues 
wrote that these differences were not 
statistically significant (TABLE).2

A key takeaway from the paper, Finkel-
stein said, was “the advantage of 18F-flu-
ciclovine in detecting curable, localized 
disease in close anatomic relation to the 
urinary bladder, whereas 68Ga-PSMA-11 
fails because of accumulation of  
activity in the urinary bladder. However, 
18F-fluciclovine is almost equivalent to 
68Ga-PSMA-11 in detecting distant sites 
of prostate cancer,” he noted. “For most 

situations outside the urinary bladder 
area, 68Ga-PSMA-11 was superior.”

Mazzarelli commented that some  
nuance was necessary to interpret  
the results.

“That needs to be considered when we 
think about these radiotracers, because 
one radiotracer, we believe, outperforms 
the other when it comes to outside the 
[prostate] bed,” Mazzarelli explained. 
Specifically, future studies should focus 
on perfecting a technique for using both 
agents, he suggested.

“How would we optimize 68Ga-
PSMA-11 or 18F-fluciclovine PSMA 
to perform better locally?” Mazzarelli 
continued. “One thing you do is acquire 
images—as some institutions have, like 
my own—beginning with the thighs go-
ing toward the vertex. You decrease the 
amount of radioactive tracer within the 
bladder. From a PSMA perspective, you 
have the patient void when they come 
to the imaging facility and right before 
getting onto the scanner.”

Implications for the Future
Both experts agreed that the paper 
carried implications for advancing the 
understanding of heterogeneity within 
the larger context of prostate cancer. 

“We’re heading toward a therag-
nostic world where we’ll be able to use 
small-molecule targets to identify small 
volume of disease by a PSMA study  
because most agents being developed are 
PSMA-based,” said Mazzarelli. “How 
does that affect a patient who has a 18F-flu-
ciclovine study that is positive for lesions 
that the PSMA study doesn’t pick up? I 

believe these patients have some degree of 
heterozygosity. How that is impactful for 
the patient is another question.”

Finkelstein added that the findings 
showed promise in developing tailored 
treatments for patients based on the indi-
vidual characteristics of their recurrence.

“Being a radiation oncologist, the 
theragnostic [implications] are exciting 
[to me],” Finkelstein said. “We’re able 
to take images to see exactly where 
there’s evidence of cancer recurrence and  
provide the right personalized therapy 
to target those sites of disease using  
radiation modalities.”

Finkelstein also noted that the increas-
ing usage of piflufolastat F 18 (18F-DCF-
PyL; Pylarify) for PET imaging following 
its FDA approval in 2021 is bound to 
shed new light on imaging for prostate  
cancer recurrence.3

“A limitation previously had been 
where you could get gallium scans,” 
Finkelstein said. “With the advent 
of 18F-DCFPyL scans, [we might see  
research regarding] postprostatectomy 
and postradiation therapy and the dif-
ferences between 18F-fluciclovine and 
PSMA-PET to detect recurrences in 
prostate cancer.”

“From an imaging perspective, this is 
a new era,” Mazzarelli agreed. “We’re 
very lucky in many ways to have 2 
outstanding radiotracers that allow us 
to identify disease. Both have potential 
utility in the future, even in the world of 
tumoral heterozygosity, or [maybe it will 
turn out that] one agent is more focused 
toward local recurrence and the other one  
more [distant].”

“It’s important, because these tumors 
will perform differently. But equally, 
we have [technologies on the] horizon 
that will save a lot of people’s lives,”  
Mazzarelli concluded. 
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TABLE. Regional-Based Analysis of Prostate Cancer  
Recurrence by 18F-Fluciclovine Vs 68Ga-PSMA-112 

Detection 18F-fluciclovine 68Ga-PSMA-11 P
Local recurrence 37.9% 27.6% .03
Local pelvic lymph node recurrence 46.6% 50.0% .71
Extrapelvic lymph node metastases 41.4% 51.7% .26
Bone metastases 25.9% 36.2% .23

PSMA, prostate-specific membrane antigen.

For references visit
cancernetwork.com/Prostate_BTL_3.22



Routine Clinical Practice 
Comparison of Ixazomib 
Combo vs Standard of 
Care in Relapsed Myeloma

With an incurable disease like multiple 
myeloma, treating patients is not sim-
ply about � nding the right therapy. 

Rather, it’s about � nding the right combination 
of therapies—and the right sequence—to 
extend survival as long as possible.

“I am always trying to think of what am I 
going to use next so that I’m not shortening or 
inhibiting their response to any line of therapy,” 
said Suzanne Fanning, DO, director of the 
Blood and Bone Marrow Transplant Program 
of Prisma Health in Greenville, South Carolina, 
about her approach to treating her patients 
across different lines of therapy. 

Fanning and her colleague Joshua Richter, 
MD, associate professor of medicine, hematol-
ogy, and oncology at the Icahn School of Med-
icine at Mount Sinai in New York, discussed 
the latest developments in treating multiple 
myeloma during a recent edition of Between 
the Lines, hosted by CancerNetwork®. In their 
discussion, they primarily focused on data 
related to a manuscript published by Jiri 
Minarik, MD, PhD, and colleagues, in which 
the authors examined real-world survival with 
the combination triplet regimen of ixazomib 
(Ninlaro), lenalidomide (Revlimid), and dexa-
methasone (IRd).1

Additional data examined included those 
from the phase 3 TOURMALINE-MM1 
study (NCT01564537), which showed that the 
triplet therapy had an advantage in progres-
sion-free survival (PFS) against lenalidomide 
and dexamethasone alone (Rd). 

Five Years of Positive Data
In TOURMALINE-MM1, a double-blind trial, 
a total of 722 patients with relapsed and/or 
refractory multiple myeloma were randomly 
assigned to receive either IRd or Rd, with a 
primary end point of PFS.2

After a median follow-up of 14.7 months, 
patients in the IRd group had a median PFS 
of 20.6 months vs 14.7 months in the doublet 
group; the statistically signi� cant hazard ratio 
for disease progression or death favored the IRd 
group (HR, 0.74; 95% CI, 0.59-0.94; P = .01).

Additionally, patients in the ixazomib group 
had better overall response rates at 78.3% 
vs 71.5% (P = .04), with median durations 
of response of 20.5 months and 15.0 months, 
respectively. 

Latest Survival Insights 
Although findings were promising, 2 key 
questions were left open: Would the bene� t 
of IRd hold up in real-world clinical practice? 
And would the PFS advantage seen in the initial 
study translate into longer overall survival (OS)?

In the analysis, Minarik et al assessed the 
data of 344 patients with multiple myeloma 
from the Czech Registry of Monoclonal 
Gammopathies, of whom 127 were treated 
with IRd and 217 received Rd. After a median 
follow-up of 20.8 months in the IRd group, 
the median PFS was 17.5 months. In the 
doublet-regimen cohort, median follow-up 
was 11.5 months and median PFS was 
15.5 months (P = .005). Median OS for the 

Joshua Richter, MD
Mount Sinai
New York, NY

Suzanne Fanning, DO
Prisma Health

Greenville, SC
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2 groups were 36.6 months vs 26.0 
months, respectively (P = .008).

Richter praised the study for achiev-
ing an impressive balance between the 
2 study arms. “One of the things that’s 
difficult when looking at real-world 
practice is to completely balance the 2 
arms,” he said. “Overall, [the treatment 
arms] were well balanced.”

There were, however, some key differ-
ences. For example, the IRd vs Rd group 
had a lower percentage of patients aged 
more than 75 years (8.7% vs 22.1%), 
yet more patients with extramedullary 
disease (14.2% vs 6.7%). Richter 
noted that extramedullary disease has a  
negative impact on prognosis, making 
the performance of IRd more impressive. 

Still, the data suggested that IRd was 
most effective in patients who were ear-
lier in their treatment journeys. Among  
patients with 3 or fewer relapses, the 
median PFS was 23.1 months with IRd vs 
11.6 months with Rd (P = .001). Richter 
said that’s “crucial” because it can be 
difficult to know which regimens to use at 
which time in a patient’s cancer journey.

“Studies like this help to put [results] 
into context…If you’ve had success 
[with] or you like the oral option of IRd, 
it’s probably better suited as [an option 
for patients who have had] 1 to 3 prior 
lines of therapy [vs] 4, 5, 6-plus lines,” 
Richter explained.

New Survival Data
Although both the initial TOURMA-
LINE-MM1 results and real-world 
data showed that IRd boosted PFS, 
new TOURMALINE-MM1 survival 
data released in January 2021 revealed 
no statistically significant OS benefit 
with IRd. At a median follow-up of 85 
months, a median OS of 53.6 months 
in the IRd group vs 51.6 months in the 
Rd group was noted (HR, 0.939; 95% 
CI, 0.784-1.125; P = .495).3 When 
patients were stratified into subgroups by 
International Staging System status and 
refractory disease status, some groups 

demonstrated had lower hazard ratios 
with IRd suggesting it had a superior OS 
benefit for these patients. 

Richter and Fanning agreed that  
although survival benefit with IRd in 
the TOURMALINE-MM1 trial was not 
statistically significant, the mere fact that 
OS data are available is encouraging.

“In most of our data, we’re used to 
seeing PFS as the primary end point  
because this is an incurable malignancy,” 
Fanning noted. “It’s not that often that 
we have OS information to guide us, so 
I find that very reassuring and definitely 
encouraging for patients.”

Clinical Implications
Richter and Fanning said the data from 
the new reports also give clinicians a 
better understanding of the contours 
of personalized treatment regimens, 
particularly in challenging scenarios 
involving, for instance, patients with 
extramedullary disease.

“  We talk about all these great new 
options, [but] one of the unmet needs of 
myeloma is how to manage patients with 
disease that just [seems to] do whatever 
it wants and grow wherever it pleases,” 
Richter said.

Fanning said a key consideration with 
such high-risk patients is finding the best 
sequence in which to offer therapies. 

“That’s among our greatest challenges 
in multiple myeloma, so we’re always 
looking to make sure that we’re looking 
at the patient in front of us, knowing what 
risk profile they’re bringing to the table, 
and making sure that [what we choose is] 
an appropriate regimen for that patient,” 
she said. 

Both Fanning and Richter said they use 
IRd with their patients when it is appro-
priate to do so. Fanning noted that with 
the COVID-19 pandemic, the availability 
of an all-oral option became even more 
attractive since it meant patients did not 
need to come to the clinic for treatments.

“If they can avoid it, they want to  
minimize coming into an office setting, 

which might increase their risk [of  
contracting COVID-19],” Fanning said. 

However, Fanning added that 
other patients benefit from an all-oral  
regimen, too, especially “those who 
are unfortunately dialysis dependent,” 
she pointed out. “Those patients often 
have [dialysis appointments] scheduled 
3 times a week, so having an all-oral 
regimen [for multiple myeloma] makes 
that one less appointment that the  
patient [needs to attend].”

Next Up: Quadruplet Therapy
Looking forward, Richter noted that 
most of the trials for multiple myeloma 
over the past decade have compared 
doublet vs triplet therapies, “and 3 drugs  
always wins.” 

Lately, though, studies have emerged 
using quadruplet regimens, such as the 
CASSIOPEIA trial (NCT02541383), 
which added daratumumab (Darzalex) 
to the backbone of bortezomib (Velcade), 
thalidomide, and dexamethasone in 
newly diagnosed patients.4 Early data, 
Richter said, suggest that quadruplet 
therapies could likewise be an improve-
ment on triplet therapies.

“In clinical practice, every now and 
again we have to give a quadruplet  
because someone has such horrible dis-
ease, but I’d love to see the quadruplet vs 
triplet version of this [TOURMALINE] 
study to see how that would pan out in 
early relapses,” Richter said.

Fanning said that a “perfect answer” 
is still a long way off, but the increas-
ing number of options available give 
clinicians the flexibility to personalize 
treatment regimens. “When you look at 
real-world data and you see that [clini-
cians] are making those adjustments and 
are able to keep [patients] on therapy 
longer, it’s reassuring to all of us who 
are practicing as best as we can for these 
patients,” she said. ■

45O N C O L O G Y ®   C A N C E R N E T W O R K . C O M

For references visit
cancernetwork.com/MM_BTL_3.22



Viability and Future of 
Maintenance Therapy in 
Solid Tumors

Considering the limited clinical  
benefit and cumulative toxicities 
experienced by patients who are 

administered prolonged chemotherapy,1 
maintenance therapy has emerged in 
clinical practice to increase and sustain 
chemotherapy benefits.

A recent Between the Lines program 
hosted by CancerNetwork®, Shilpa 
Gupta, MD; and Jason R. Brown, MD, 
PhD, explored a recently published 
manuscript on the use of checkpoint 
inhibitors for maintenance therapy to 
prolong treatment benefit for patients 
with solid tumors.2

“Chemotherapy often doesn’t have 
long-lasting response. On the other 
hand, immune checkpoint inhibition 
[ICI] only works for a minority of 
patients in a number of cancers—for 
example, urothelial cancer,” explained 
Brown, a genitourinary medical oncol-
ogist at University Hospitals Cleveland 
Medical Center in Ohio. “If there’s a way 
[in which] we can enhance the response 
of ICI and lengthen the duration of re-
sponse, that could be an amazing thing 
for our patients, ultimately.”

“Every tumor type is so different, 
and what we need to understand is, 
biologically, what the mechanisms are 
for response or resistance,” noted Gupta, 
director of genitourinary medical oncol-
ogy at Taussig Cancer Institute and co-
leader of the Genitourinary Oncology 
Program at Cleveland Clinic in Ohio.

Both experts detailed the utility of ICI 
in the maintenance therapy options for 
patients with solid tumors: continuous 

maintenance therapy and switch main-
tenance therapy.

Maintenance Therapy  
Options Explained

In continuous maintenance therapy, 
combinations of chemotherapy and ICI 
are used for a fixed duration. After initial 
therapy, “treatment de-intensifies and 
patients continue ICI, receiving mainte-
nance until progression or unacceptable 
toxicity,” Brown said. This therapeutic 
strategy has been effective in treating 
patients with lung cancers, but less so in 
patients with bladder cancers, he added

Phase 3 trials focusing on frontline 
treatment of non–small cell lung cancer 
(NSCLC) included KEYNOTE-189 
(NCT02578680), examining pem-
brolizumab (Keytruda) or placebo plus 
pemetrexed and platinum; IMpower130  
(NCT02367781), investigating carbo-
platin plus nab-paclitaxel (Abraxane) 
with or without atezolizumab (Tecen-
triq) for nonsquamous histology; and 
KEYNOTE-407 (NCT02775435), 
looking at pembrolizumab or placebo 
plus chemotherapy among patients with 
squamous histology.

“It’s interesting how frontline chemo-
therapy and immunotherapy combina-
tions did so well in lung cancer, and the 
studies in bladder cancer [exploring 
continuous maintenance strategies vs] 
chemotherapy alone were negative,” 
Gupta stated.

Gupta then described a switch mainte-
nance therapy strategy, which consists of 
frontline chemotherapy treatment for a 
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Cleveland Clinic

Cleveland, OH

Jason R. Brown, MD, PhD
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� xed duration followed by immunother-
apy if patients do not progress.

An example of success with this 
strategy in urothelial cancer is the 
phase 3 JAVELIN Bladder 100 trial 
(NCT02603432), in which patients with 
locally advanced or metastatic disease 
were treated with avelumab (Bavencio) 
after frontline chemotherapy.3 The trial 
met its primary end point of overall sur-
vival (OS) improvement (HR, 0.69; 95% 
CI, 0.56-0.86; P = .001), which led to 
the agent’s approval by the FDA in June 
2020 as maintenance therapy for locally 
advanced or metastatic urothelial cancer 
that has not progressed on frontline 
platinum-based chemotherapy.4

Regarding different outcomes among 
maintenance strategies in bladder cancer, 
Gupta offered a potential explanation 
for why consolidation therapy is other-
wise disappointing for patient survival 
compared with switch maintenance. 
“This approach is promising,” he said. 
“In urothelial cancer, the paradox of 
why the chemotherapy and immuno-
therapy [continuous therapy] didn’t 
work but chemotherapy followed by 
[switch] maintenance immunotherapy 
worked so well could be that we just 
need that chemotherapy lead-in to get 
the full bene� t of immunotherapy.”

Despite these promising results, ave-
lumab was less than successful as switch 
maintenance in treating patients on the 
JAVELIN Gastric 100 (NCT02625610) 
and JAVELIN Ovarian 100 trials 
(NCT02718417). Switch maintenance 
did not show a bene� t for patients in 
either study.

However, Brown noted that success 
with switch maintenance was seen in the 
phase 3 PACIFIC trial (NCT02125461), 
in which patients with stage III NSCLC 
were treated with durvalumab (Im� nzi) 
after chemoradiation. With switch main-
tenance, signi� cant improvement was 
seen in both progression-free survival 
(PFS; 17.2 vs 5.6 months; HR, 0.51) 
and OS (not reached vs 28.7 months; 

HR, 0.68; P = .0025) after more than 
2 years of follow-up.5

Further Considerations 
and Future Directions
Brown and Gupta turned their attention 
to key points to consider as maintenance 
therapy strategies continue to develop. 
Duration of treatment will be important, 
said Gupta, as � nite vs lifelong treatment 
can have a profound effect on patients.

“Because ICI [agents] have such dura-
ble responses, the question is what will 
be the right [duration of treatment]? Six 
months, 1 year, 2 years?” asked Brown. 
“Keep in mind that the longer patients 
are treated, the more they’re exposed to 
this agent and [its] potential toxicities, 
including � nancial toxicity.”

They noted the rationale for using 
maintenance therapy as described by the 
authors of the paper. “There’s a good bi-
ological basis [for maintenance therapy], 
as there’s a synergy between chemother-
apy and immune checkpoint inhibitors, 
whether it’s exposing neoantigens to 
make immune checkpoint inhibition 
more effective, recruiting lymphocytes, or 
even depleting some immunosuppressive 
types of T-reg[ulatory] cells,” Brown said.

Looking ahead, ongoing phase 3 data 
to support the effective use of mainte-
nance therapy are necessary, although 
both Gupta and Brown emphasized the 
importance of seeing OS bene� t in addi-
tion to the other end points investigated.

“PFS [bene� t from] any therapy is use-
ful, but if it is not translating into an OS 
bene� t, then it makes you wonder what 
the advantage of using the treatment 
is, if we have further effective subse-
quent therapies available for patients,” 
Gupta explained.

“OS will be the gold standard for these 
trials,” Brown agreed, “but it would be 
interesting to look into some of these 
other secondary end points, especially 
in cancers that may have long-term OS 
[data to see] what a useful surrogate 
could potentially be.”

As for next steps, Brown wants to 
see well-designed clinical trials that can 
help � gure out how to integrate main-
tenance ICI into mainstream treatment. 
He also suggested that providers need 
a better understanding of patients’ 
previous treatments and the biology of 
their tumors because of the variation 
in outcomes with � rst-line ICI among 
disease types.

“Once we come to a point where pa-
tients achieve an initial good response 
or stable disease, and we can maintain it 
with intense approaches for a � nite dura-
tion of time, that’s the next step to add to 
other possibilities.” Gupta concluded.■
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