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LETTER TO THE READERS

CRISPR Patent Battle:  
Beautiful Science, Poor Public Policy

Howard S. Hochster, MD

CRISPR is a way of editing genes very efficient-
ly. Standing for clustered regularly interspaced 
short palindromic repeats, CRISPR began with 

investigations by bacteriologists, including Danish yo-
gurt makers, into repetitive segments of bacterial DNA. 
The repeated segments were unusual because they were 
not sequential—but had other coding regions between 
them. Eventually these coding regions were understood 
to represent a means of repelling viral or bacteriophage 
infections and, for example, led to a much more stable 
strain of yogurt culture. 

However, researchers in the mid-2000s realized that 
when coupled with an editing enzyme, Cas9, the CRISPR 
system could be used to direct specific sites for genes 
to be deleted or modified. The technique became even 
more efficient when Jennifer Doudna and Emmanuelle 
Charpentier (Nobel Prize winners) combined 2 kinds of 
RNA to form a single RNA guide for the Cas9 enzyme 
and were able to specifically code for precisely where the 
guide would bind to DNA and direct the Cas9 enzyme. 
They published the key papers in 2012, in which they 
showed the system worked in vitro and in bacteria.1 

The University of California (UC), with the University 
of Vienna, filed a patent early in 2012 for this technology 
based on the work of these 2 scientists. Shortly thereaf-
ter, Feng Zhang, PhD, of the Broad Institute in Boston, 
Massachusetts, made additional modifications to allow 
the CRISPR-Cas9 system to work in mammalian or eu-
karyotic cells,2 so a patent was filed a few months later by 
the Broad Institute. This work now gave a technique by 
which DNA could be easily modified at precise locations, 
and companies were founded to use this technology.

These patent filings have now led to a decade of ex-
tensive legal battles between these 2 groups about who 
“owns” the patent for CRISPR technology. UC claims 
that eukaryotic cell application is an obvious extension 
of the science they patented, and the Broad Institute 
claims that essential changes were made to enable the 
process in mammalian cells, resulting in its patent. 

After several years of back-and-forth hearings in 
front of the United States Patent and Trademark Office 
(USPTO) and several federal court lawsuits, the USPTO 
finally decided in March 2022 to award the patent to 
the Broad Institute. This decision represents a potential 
loss of many millions of dollars to the UC system should 
CRISPR ever be used commercially. It also represents a 
setback for companies already licensing the technology 
from UC (CRISPR Therapeutics AG and Intellia Ther-
apeutics, Inc) and a boon to Editas Medicine, Inc, and 
other companies working off the Broad Institute license. 

Some European patent offices, however, have de-
cided differently regarding the patent ownership, so 
the story continues.3  

These fascinating events leads us, of course, to con-
sider what a patent means and its intended purpose. The 
justification for giving patent rights for scientific discov-
ery is to encourage scientists to innovate and companies 
to invest in discoveries and research, which could even-
tually turn into a profitable venture for public benefit.  

This makes sense for drugs and other material in-
ventions, but should researchers be allowed to patent 
nature herself, such as a gene or an enzymatic process? 
Consider discovery of nucleophilic substitution reac-
tions in chemistry, published by Edward Hughes and 
Christopher Ingold in 1935. Should this “technology” 
have been patented, and should every chemical syn-
thesis leading to a marketable product pay a royalty 
to these chemists for 20 years? We’ve already seen 
attempts to patent the BRCA2 gene itself, which were 
eventually overturned. 

Also imagine if the “technology” of restriction en-
zymes had been patented instead of published as a sci-
entific discovery? This technique for DNA manipulation 
led to the very fundamental discoveries in molecular 
biology over the past 30 years that produced under-
standing of cellular process underlying cancer and  
targeted therapy. Should researchers put a dollar in 
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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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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.
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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.
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WHEN NAVIGATING THE DIFFICULTIES WHEN NAVIGATING THE DIFFICULTIES 
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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. 
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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.
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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.

�����������������

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

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

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.
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Study Group. Oral ixazomib, lenalidomide, and dexamethasone for multiple 
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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.
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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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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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As access to cancer care varies from patient to 
patient, factors such as time to diagnosis and the 
type of intervention use to treat them are largely 
tied to their surroundings. 

The Society for Integrative Oncology (SIO), a 
Strategic Alliance Partner of CancerNetwork®, 
home of the journal ONCOLOGY®, has put a 
focus on equal access to oncological care, no mat-
ter where a patient is in the world. A recently pub-
lished review article by Jun J. Mao, MD, MSCE, 
an integrative medicine specialist at Memorial 
Sloan Kettering Cancer Center in New York, and 
colleagues explores global challenges of cancer 
treatment and how cancer could be prevented. 

“We don’t have enough health care providers, 
like the traditional and complementary health 
providers such as healers, massage therapists, or 
yoga instructors,” Mao said in an interview. “They 
could potentially help patients engage in cancer 
prevention activities, quit smoking, or get cancer 
screening. Cancer can be diagnosed at an earlier 
stage or prevented altogether.” 

Mao talks about what he and his colleagues 
at SIO wrote about, what recommendations 
were made, and how clinicians can adapt to 
integrative oncology. 

Q: What is integrative care and how does 
it apply to the treatment of patients 

with cancer?
A: Integrative oncology is a � eld that seeks to bring 
together therapies and practice from other cultures 
and traditions into conventional cancer care to 

help patients manage the physical and psycho-
logical [adverse effects] of cancer and empower 
them during cancer treatments and [throughout] 
survivorship. It utilizes lifestyle modi� cations, 
appropriate mind and body therapies, as well as 
natural products.

Q: What were some of the goals 
of this study?

A: What motivated us for this paper is that the 
National Cancer Institute [NCI] has an Of� ce of 
Cancer Complementary and Alternative Medicine 
and [I was asked] to lead the writing of this paper 
based on the conference that NCI and the NIH 
[National Institutes of Health] organized. The 
goal is to highlight some of the potential chal-
lenges in global cancer controls from prevention, 
treatment, survivorship, and palliative care, and 
[ease] tensions between traditional and integra-
tive medicine and conventional modern oncology 
as they become available in those settings. Then, 
[we outlined] some of the solutions for the � eld 
to move forward to address some of the global 
inequity in cancer care.

Q: What were some approaches 
outlined in the study?

A: After almost a yearlong process, a group of 
international scholars with folks from all parts 
of the world, as well as NIH and WHO, or the 
World Health Organization, came up with 3 rec-
ommendations. The � rst one is to train the tra-
ditional complementary and integrative health 

Jun J. Mao, 
MD, MSCE, is 
chief of Integrative 
Medicine Services 
at Memorial Sloan 
Kettering Cancer Center 
and past president 
and liaison for the 
Society for Integrative 
Oncology, a Strategic 
Alliance Partner of 
CancerNetwork®, 
home of the journal 
ONCOLOGY®

MEET OUR EXPERT

Increasing Knowledge About 
Integrative Oncology May Serve 
to Reduce Cancer Burden 
“Integrative oncology is a fi eld that seeks to bring 
together therapies and practice from other cultures 
and traditions into conventional cancer care to help 
patients…during cancer treatments.”
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providers about evidence-based cancer 
control and management principles and 
practices. In many regions, say, Africa or 
South America or in parts of Asia, conven-
tional oncology or cancer control are just 
not [enough]. 

[These integrative care providers] don’t 
necessarily have the knowledge about 
what is evidence-based cancer prevention. 
Training that workforce can increase the 
capacity to provide effective care, cancer 
prevention, and detection strategies. 

The second [recommendation] is 
to develop, test, and conduct rigorous  
research interventions in traditional, com-
plementary, and integrative approaches to  
addressing cancer symptoms, quality- 
of-life issues [associated with] cancer 
treatments, as well as palliative care and 
survivorship. Many of those traditional 
healing practices are culturally more con-
gruent with a population and have been 
used to support the more holistic nature of 
mind, body, and spirit of the person with 
cancer. Modern oncological treatments 
such as radiation oncology, surgery, or 
chemotherapy are more widely avail-
able in low- and middle-income coun-
tries around the world. The suffering of 
cancer is immense and relying simply on 
drugs to address pain, fatigue, nausea, and 
vomiting may not be adequate or aligned 
with people’s cultural beliefs. Especially 
in the setting of survivorship, we want 
people to return to their normal life and 
to be independent. Many pharmaceuti-
cal interventions may not be the best way 
for people to regain a sense of self and be  
integrated in our culture and settings. [Cli-
nicians should] learn what we can from 
those culture and social settings and distill 
the interventions and go through rigorous 
research [to determine] ultimately if can 
we allow those therapies to play an inte-
gral role in cancer care and survivorship. 

The third recommendation is to im-
plement therapies and practice [manage-
ment] that have already been established 
with evidence for intervention to im-
prove cancer pain symptom controls in a  

culturally appropriate way, [both] in the 
local environments and around the world. 
For example, through 20 years of research 
and through the work of many research-
ers, many of them part of the SIO, we have 
been able to demonstrate practices like 
meditation, yoga, or acupuncture massage 
that can help with addressing psycholog-
ical distress of cancer treatment. In survi-
vorship settings, [these practices can help 
manage] fatigue, hot flashes, sleep, and 
pain. Many of those practices are much 
cheaper than drugs in many countries and 
cultures and are more readily available. 
We need to figure out how to train those 
health care providers to become familiar 
working with [patients with cancer] and 
influence the local health system to adapt 
those interventions into the care for their 
[patients with cancer] and ultimately, 
evidence[-based] interventions can be 
transformed into real clinical practice to 
improve people’s lives.

Q: How do you believe clinicians 
can begin to implement  

these recommendations into  
their practice? 
A: The SIO is working on several  
[endeavors]. First is education. We need 
to develop education for oncologists,  
oncology nurses, and integrative health pro-
viders. We need to create the cross-talks of  
oncologists and oncology nurses and 
know what some of the safe and ef-
fective strategies of integrative health  

interventions are to address symptoms for 
[patients with cancer]. Then the integra-
tive health care providers need to know 
the common cancer treatments, common 
symptoms, and potential [adverse] effects 
and interactions of the drugs and the ther-
apies they use. We need to make sure we 
incorporate these therapies with conven-
tional oncological treatment in a safe and 
effective way for the patient. 

Finally, we also need to equip [patients 
with cancer] and survivors of cancer or the 
advocate with the knowledge and skill so 
the patient or the family becomes aware of 
those therapies. That’s the first step. That’s 
a knowledge dissemination. Implementa-
tion-wise, I do think there are going to be 
many challenges as well as opportunities. 
There are financial and logistical policy 
barriers that need to be overcome for 
some of the therapies to be implemented. 
Any challenges could represent opportu-
nity. There’s a brand-new type of science 
called implementation science, using spe-
cific scientific framework and models with 
the implementation of evidence-based  
interventions or strategies on a population 
level. I think a scientist should also begin 
to apply in those rigorous methods of  
implementation science to study how best 
to implement those practices in the clinical 
settings to truly improve people’s lives. 

REFERENCE
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We don’t have enough health care providers, 
like the traditional and complementary health 

providers such as healers. They could help 
patients engage in cancer prevention activities, 
quit smoking, or get cancer screening. Cancer 

can be diagnosed at an earlier stage or 
prevented altogether.
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INDICATIONS 
Retevmo is a kinase inhibitor indicated for the treatment of:

• adult patients with metastatic RET fusion-positive non-small cell lung cancer (NSCLC) 
• adult and pediatric patients 12 years of age and older with advanced or metastatic RET-mutant medullary thyroid cancer (MTC) who 

require systemic therapy 
• adult and pediatric patients 12 years of age and older with advanced or metastatic RET fusion-positive thyroid cancer who require 

systemic therapy and who are radioactive iodine-refractory (if radioactive iodine is appropriate)

These indications are approved under accelerated approval based on overall response rate (ORR) and duration of response (DoR). Continued 
approval for these indications may be contingent upon verification and description of clinical benefit in confirmatory trials.

RET=rearranged during transfection. 

IMPORTANT SAFETY INFORMATION

Please see Important Safety Information and Brief Summary of 
Prescribing Information for Retevmo on subsequent pages.

Hepatotoxicity: Serious hepatic adverse reactions occurred in 2.6% of patients treated with Retevmo. Increased aspartate 
aminotransferase (AST) occurred in 51% of patients, including Grade 3 or 4 events in 8% and increased alanine aminotransferase 
(ALT) occurred in 45% of patients, including Grade 3 or 4 events in 9%. The median time to first onset for 
increased AST was 4.1 weeks (range: 5 days to 2 years) and increased ALT was 4.1 weeks (range: 6 days 
to 1.5 years). Monitor ALT and AST prior to initiating Retevmo, every 2 weeks during the first 3 months, 
then monthly thereafter and as clinically indicated. Withhold, reduce dose or permanently discontinue 
Retevmo based on the severity.

Hypertension occurred in 35% of patients, including Grade 3 hypertension in 17% and Grade 
4 in one (0.1%) patient. Overall, 4.6% had their dose interrupted and 1.3% had their dose reduced 
for hypertension. Treatment-emergent hypertension was most commonly managed with anti-
hypertension medications. Do not initiate Retevmo in patients with uncontrolled hypertension. 
Optimize blood pressure prior to initiating Retevmo. Monitor blood pressure after 1 week, at 
least monthly thereafter, and as clinically indicated. Initiate or adjust anti-hypertensive therapy as 
appropriate. Withhold, reduce dose, or permanently discontinue Retevmo based on the severity.
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Response in patients with metastatic RET fusion-positive non-small cell lung cancer  
(NSCLC), advanced or metastatic RET fusion-positive thyroid cancer (non-medullary thyroid 
cancer (non-MTC)),* and advanced or metastatic RET-mutant MTC1

Find RET. Find results on Retevmo.com.

* Primary tumor histologies included papillary thyroid cancer, poorly differentiated thyroid 
cancer, anaplastic thyroid cancer, and Hurthle cell thyroid cancer.1

† Patients previously treated with platinum-based chemotherapy and with measurable CNS 
lesions at baseline according to IRC assessment.1

‡ Patients in this cohort received no prior systemic therapy other than radioactive iodine (RAI).1
§ Patients in this cohort received a prior systemic therapy (including sorafenib, lenvatinib, or 
both) other than RAI.1

|| The efficacy of Retevmo was evaluated in 55 patients with RET-mutant advanced MTC 
who were previously treated with cabozantinib or vandetanib enrolled into a cohort of 
LIBRETTO-001.1

¶ Patients with advanced or metastatic RET fusion-positive NSCLC who had progressed on 
platinum-based chemotherapy and those without prior systemic therapy were enrolled in 
separate cohorts.1

# Non-medullary thyroid cancers (non-MTC) by histology included papillary (n=31), poorly 
differentiated (n=4), anaplastic (n=2), and Hurthle cell (n=1).1,4

** Other tumors included pancreatic cancer (n=7), colon cancer (n=5), and adrenal gland  
carcinoma (n=3).4

†† Number of patients included in the initial efficacy analysis. Efficacy was based on patients who 
had at least 6 months of follow-up.1

‡‡ Efficacy was evaluated in 105 adult patients with metastatic RET fusion-positive NSCLC 
who were previously treated with platinum chemotherapy enrolled into a cohort of 
LIBRETTO-001. All 105 patients received systemic therapy. 58 of the 105 patients received 
prior anti-PD-1/PD-L1 therapy, and 50 of the 105 patients received a prior multikinase 
inhibitor (MKI).1,4

§§ Patients with RET-mutant NSCLC and RET-mutant thyroid cancer (non-MTC) were not 
enrolled in the trial since RET is not the driver of tumor growth in these cancers.1,6

BID=twice daily; CI=confidence interval; CNS=central nervous system; CR=complete  
response; DoR=duration of response; NE=not estimable; ORR=objective response rate;  
PO=orally; PR=partial response; RECIST=Response Evaluation Criteria in Solid Tumors.

Trial Design The phase I/II, multicohort, open-label, 
single-arm, multicenter LIBRETTO-001 trial evaluated 
the efficacy of Retevmo in a population of 702 patients 
with metastatic RET fusion-positive NSCLC (n=332),¶ 
advanced or metastatic RET fusion-positive thyroid 
cancer (non-MTC)# (n=38), advanced or metastatic 
RET-mutant MTC (n=306), and certain other advanced 
solid tumors with RET alterations (n=26).** The study 
enrolled the following cohorts: systemic therapy-naive 
patients (n=39††) and previously treated (n=105††‡‡) 
patients who had progressed on platinum-based 
chemotherapy with metastatic RET fusion-positive 
NSCLC; systemic therapy-naive (n=8‡††) and previously 
treated (n=19§††) patients with advanced or metastatic 
RET fusion-positive thyroid cancer (non-MTC); and 
treatment-naive (n=88††) and previously treated 
(n=55||††) patients with advanced or metastatic 
RET-mutant MTC. Major efficacy outcomes were ORR 
and DoR. In phase II, the dose for Retevmo was 160 
mg PO BID.1,4,5§§ ORR was defined as CR + PR and was 
assessed by independent review committee (IRC) 
according to RECIST v1.1.1 All results reviewed  
by an IRC.1,3

Advanced or Metastatic RET-Mutant MTC 

Metastatic RET Fusion-Positive NSCLC

Previously treated with platinum chemotherapy (n=105)Treatment naive (n=39)

Advanced or Metastatic RET  
Fusion-Positive Thyroid Cancer (Non-MTC)

Previously treated  
with cabozantinib and/or 

vandetanib|| (n=55)
Cabozantinib/vandetanib  

treatment naive (n=88)

Retevmo® is a registered trademark owned or licensed by Eli Lilly and Company, its subsidiaries, or affiliates. 
PP-SE-US-0598    04/2021     © Lilly USA, LLC 2021. All rights reserved.

Previously treated§ (n=19)Systemic therapy naive‡ (n=8)

Median DoR  
not yet reached

(95% CI: 19.1, NE);  
median follow-up: 14.1 months1,3

Median DoR  
not yet reached

 (95% CI: NE, NE);  
median follow-up: 8.8 months1,3

Median DoR  
was 18.4 months

(95% CI: 7.6, NE);  
median follow-up: 17.5 months1,3

Median DoR  
was 22.0 months

(95% CI: NE, NE);  
median follow-up: 7.8 months1,3

100% ORR1

(95% CI: 63, 100)
12.5% CR + 88% PR

73% ORR1

(95% CI: 62, 82)
11% CR + 61% PR

69% ORR1

(95% CI: 55, 81)
9% CR + 60% PR

79% ORR1

(95% CI: 54, 94)
5.3% CR + 74% PR

Responses in intracranial 
lesions were observed in

10 of 11
previously treated patients  

with measurable brain metastases1†

CNS DoR was ≥6 months in all responders 
with measurable brain metastases1†

No patients received radiation therapy to the brain 
within 2 months prior to study entry1

Median DoR  
was 17.5 months

 (95% CI: 12, NE);  
median follow-up: 12.1 months1,3

Median DoR  
not yet reached

(95% CI: 12, NE);  
median follow-up: 7.4 months1,3

85% ORR1

(95% CI: 70, 94)
0% CR + 85% PR

64% ORR1

(95% CI: 54, 73)
1.9% CR + 62% PR

ADVERSE REACTIONS AND LABORATORY ABNORMALITIES
•  The most common adverse reactions, including laboratory abnormalities, (≥25%) were increased aspartate aminotransferase (AST), increased alanine 

aminotransferase (ALT), increased glucose, decreased leukocytes, decreased albumin, decreased calcium, dry mouth, diarrhea, increased creatinine, 
increased alkaline phosphatase, hypertension, fatigue, edema, decreased platelets, increased total cholesterol, rash, decreased sodium, and constipation

•  Serious adverse reactions occurred in 33% of patients who received Retevmo. The most frequent serious adverse reaction (in ≥2% of patients) was 
pneumonia. Fatal adverse reactions occurred in 3% of patients; fatal adverse reactions which occurred in >1 patient included sepsis (n=3), cardiac arrest 
(n=3) and respiratory failure (n=3). Permanent discontinuation due to an adverse reaction occurred in 5% of patients who received Retevmo Adverse 
reactions resulting in permanent discontinuation in patients who received Retevmo included increased ALT (0.4%), sepsis (0.4%), increased AST (0.3%), 
drug hypersensitivity (0.3%), fatigue (0.3%), and thrombocytopenia (0.3%) 

•  Dose interruptions due to an adverse reaction occurred in 42% of patients who received Retevmo. Adverse reactions requiring dosage interruption in 
≥2% of patients included ALT increased, AST increased, hypertension, diarrhea, pyrexia, and QT prolongation

•  Dose reductions due to an adverse reaction occurred in 31% of patients who received Retevmo. Adverse reactions  
requiring dosage reductions in ≥2% of patients included ALT increased, AST increased, QT prolongation, and fatigue
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IMPORTANT SAFETY INFORMATION FOR RETEVMO® (SELPERCATINIB 40 MG, 80 MG CAPSULES) (CONT’D)

Please see Brief Summary of Prescribing Information for Retevmo on subsequent pages.

Retevmo can cause concentration-dependent QT interval 
prolongation. An increase in QTcF interval to >500 ms was measured 
in 6% of patients and an increase in the QTcF interval of at least 60 ms 
over baseline was measured in 15% of patients. Retevmo has not been 
studied in patients with clinically significant active cardiovascular 
disease or recent myocardial infarction. Monitor patients who are at 
significant risk of developing QTc prolongation, including patients with 
known long QT syndromes, clinically significant bradyarrhythmias, 
and severe or uncontrolled heart failure. Assess QT interval, 
electrolytes and TSH at baseline and periodically during treatment, 
adjusting frequency based upon risk factors including diarrhea. 
Correct hypokalemia, hypomagnesemia and hypocalcemia prior to 
initiating Retevmo and during treatment. Monitor the QT interval 
more frequently when Retevmo is concomitantly administered with 
strong and moderate CYP3A inhibitors or drugs known to prolong 
QTc interval. Withhold and dose reduce or permanently discontinue 
Retevmo based on the severity.

Serious, including fatal, hemorrhagic events can occur with 
Retevmo. Grade ≥3 hemorrhagic events occurred in 2.3% of 
patients treated with Retevmo including 3 (0.4%) patients with 
fatal hemorrhagic events, including one case each of cerebral 
hemorrhage, tracheostomy site hemorrhage, and hemoptysis. 
Permanently discontinue Retevmo in patients with severe or life-
threatening hemorrhage.

Hypersensitivity occurred in 4.3% of patients receiving Retevmo, 
including Grade 3 hypersensitivity in 1.6%. The median time to onset 
was 1.7 weeks (range 6 days to 1.5 years). Signs and symptoms of 
hypersensitivity included fever, rash and arthralgias or myalgias with 
concurrent decreased platelets or transaminitis. If hypersensitivity 
occurs, withhold Retevmo and begin corticosteroids at a dose of  
1 mg/kg prednisone (or equivalent). Upon resolution of the event, 
resume Retevmo at a reduced dose and increase the dose of Retevmo 
by 1 dose level each week as tolerated until reaching the dose taken 
prior to onset of hypersensitivity. Continue steroids until patient 
reaches target dose and then taper. Permanently discontinue Retevmo 
for recurrent hypersensitivity. 

Tumor lysis syndrome (TLS) occurred in 1% of patients with medullary 
thyroid carcinoma receiving Retevmo. Patients may be at risk of 
TLS if they have rapidly growing tumors, a high tumor burden, 
renal dysfunction, or dehydration. Closely monitor patients at risk, 
consider appropriate prophylaxis including hydration, and treat as 
clinically indicated.

Impaired wound healing can occur in patients who receive drugs 
that inhibit the vascular endothelial growth factor (VEGF) signaling 
pathway. Therefore, Retevmo has the potential to adversely affect 
wound healing. Withhold Retevmo for at least 7 days prior to elective 
surgery. Do not administer for at least 2 weeks following major 
surgery and until adequate wound healing. The safety of resumption 
of Retevmo after resolution of wound healing complications has not 
been established.

Based on data from animal reproduction studies and its mechanism 
of action, Retevmo can cause fetal harm when administered to a 
pregnant woman. Administration of selpercatinib to pregnant rats 
during organogenesis at maternal exposures that were approximately 
equal to those observed at the recommended human dose of 
160 mg twice daily resulted in embryolethality and malformations. 
Advise pregnant women of the potential risk to a fetus. Advise females 
of reproductive potential and males with female partners of 
reproductive potential to use effective contraception during treatment 
with Retevmo and for at least 1 week after the final dose. There are 
no data on the presence of selpercatinib or its metabolites in human 
milk or on their effects on the breastfed child or on milk production. 
Because of the potential for serious adverse reactions in breastfed 
children, advise women not to breastfeed during treatment with 
Retevmo and for 1 week after the final dose. 

Severe adverse reactions (Grade 3-4) occurring in ≥15% of patients 
who received Retevmo in LIBRETTO-001, were hypertension (18%), 
prolonged QT interval (4%), diarrhea (3.4%), dyspnea (2.3%), fatigue 
(2%), abdominal pain (1.9%), hemorrhage (1.9%), headache (1.4%), rash 
(0.7%), constipation (0.6%), nausea (0.6%), vomiting (0.3%), and edema 
(0.3%). 

Serious adverse reactions occurred in 33% of patients who received 
Retevmo. The most frequently reported serious adverse reaction  
(in ≥ 2% of patients) was pneumonia. 

Fatal adverse reactions occurred in 3% of patients; fatal adverse 
reactions which occurred in >1 patient included sepsis (n=3), cardiac 
arrest (n=3) and respiratory failure (n=3).

Common adverse reactions (all grades) occurring in ≥15% of 
patients who received Retevmo in LIBRETTO-001, were dry mouth 
(39%), diarrhea (37%), hypertension (35%), fatigue (35%), edema (35%), 
rash (27%), constipation (25%), nausea (23%), abdominal pain (23%), 
headache (23%), cough (18%), prolonged QT interval (17%), dyspnea 
(16%), vomiting (15%), and hemorrhage (15%).

Laboratory abnormalities (all grades; Grade 3-4) ≥20% worsening 
from baseline in patients who received Retevmo in LIBRETTO-001, 
were AST increased (51%; 8%), ALT increased (45%; 9%), increased 
glucose (44%; 2.2%), decreased leukocytes (43%; 1.6%), decreased 
albumin (42%; 0.7%), decreased calcium (41%; 3.8%), increased 
creatinine (37%; 1.0%), increased alkaline phosphatase (36%; 2.3%), 
decreased platelets (33%; 2.7%), increased total cholesterol (31%; 0.1%), 
decreased sodium (27%; 7%), decreased magnesium (24%; 0.6%), 
increased potassium (24%; 1.2%), increased bilirubin (23%; 2.0%), and 
decreased glucose (22%; 0.7%).

Concomitant use of acid-reducing agents decreases selpercatinib 
plasma concentrations which may reduce Retevmo anti-tumor 
activity. Avoid concomitant use of proton-pump inhibitors (PPIs), 
histamine-2 (H2) receptor antagonists, and locally-acting antacids 
with Retevmo. If coadministration cannot be avoided, take Retevmo 
with food (with a PPI) or modify its administration time (with a 
H2 receptor antagonist or a locally-acting antacid).

Concomitant use of strong and moderate CYP3A inhibitors increases 
selpercatinib plasma concentrations which may increase the risk 
of Retevmo adverse reactions including QTc interval prolongation. 
Avoid concomitant use of strong and moderate CYP3A inhibitors with 
Retevmo. If concomitant use of a strong or moderate CYP3A inhibitor 
cannot be avoided, reduce the Retevmo dosage as recommended 
and monitor the QT interval with ECGs more frequently. 

Concomitant use of strong and moderate CYP3A inducers decreases 
selpercatinib plasma concentrations which may reduce Retevmo anti-
tumor activity. Avoid coadministration of Retevmo with strong and 
moderate CYP3A inducers. 

Concomitant use of Retevmo with CYP2C8 and CYP3A substrates 
increases their plasma concentrations which may increase the risk of 
adverse reactions related to these substrates. Avoid coadministration 
of Retevmo with CYP2C8 and CYP3A substrates where minimal 
concentration changes may lead to increased adverse reactions. 
If coadministration cannot be avoided, follow recommendations 
for CYP2C8 and CYP3A substrates provided in their approved 
product labeling.

The safety and effectiveness of Retevmo have not been established 
in pediatric patients less than 12 years of age. The safety and 
effectiveness of Retevmo have been established in pediatric patients 
aged 12 years and older for medullary thyroid cancer (MTC) who 
require systemic therapy and for advanced RET fusion-positive 
thyroid cancer who require systemic therapy and are radioactive 
iodine-refractory (if radioactive iodine is appropriate). Use of Retevmo 
for these indications is supported by evidence from adequate and 
well-controlled studies in adults with additional pharmacokinetic and 
safety data in pediatric patients aged 12 years and older. Monitor open 
growth plates in adolescent patients. Consider interrupting or 
discontinuing Retevmo if abnormalities occur.

No dosage modification is recommended for patients with mild to 
severe renal impairment (estimated Glomerular Filtration Rate [eGFR] 
≥15 to 89 mL/min, estimated by Modification of Diet in Renal Disease 
[MDRD] equation). A recommended dosage has not been established 
for patients with end-stage renal disease. 

Reduce the dose when administering Retevmo to patients with 
severe hepatic impairment (total bilirubin greater than 3 to 10 times 
upper limit of normal [ULN] and any AST). No dosage modification is 
recommended for patients with mild or moderate hepatic impairment. 
Monitor for Retevmo-related adverse reactions in patients with 
hepatic impairment.

SE HCP ISI All_25MAR2021
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RETEVMO® (selpercatinib) capsules, for oral use 
Initial U.S. Approval: 2020

BRIEF SUMMARY: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE
RETEVMO (selpercatinib) is a kinase inhibitor indicated for the treatment of:

•  Adult patients with metastatic RET fusion-positive non-small cell lung cancer (NSCLC)
•  Adult and pediatric patients 12 years of age and older with advanced or metastatic 

RET-mutant medullary thyroid cancer (MTC) who require systemic therapy
•  Adult and pediatric patients 12 years of age and older with advanced or metastatic 

RET fusion-positive thyroid cancer who require systemic therapy are radioactive 
iodine-refractory (if radioactive iodine is appropriate)

These indications are approved under accelerated approval based on overall response rate 
and duration of response. Continued approval for these indications may be contingent upon 
verification and description of clinical benefit in confirmatory trials.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS

Hepatotoxicity

Serious hepatic adverse reactions occurred in 2.6% of patients treated with RETEVMO. 
Increased AST occurred in 51% of patients, including Grade 3 or 4 events in 8% and 
increased ALT occurred in 45% of patients, including Grade 3 or 4 events in 9%. The median 
time to first onset for increased AST was 4.1 weeks (range: 5 days to 2 years) and increased 
ALT was 4.1 weeks (range: 6 days to 1.5 years).

Monitor ALT and AST prior to initiating RETEVMO, every 2 weeks during the first 3 months, 
then monthly thereafter and as clinically indicated. Withhold, reduce dose or permanently 
discontinue RETEVMO based on the severity.

Hypertension

Hypertension occurred in 35% of patients, including Grade 3 hypertension in 17% and Grade 
4 in one (0.1%) patient. Overall, 4.6% had their dose interrupted and 1.3% had their dose 
reduced for hypertension. Treatment-emergent hypertension was most commonly managed 
with anti-hypertension medications. 

Do not initiate RETEVMO in patients with uncontrolled hypertension. Optimize blood pressure 
prior to initiating RETEVMO. Monitor blood pressure after 1 week, at least monthly thereafter 
and as clinically indicated. Initiate or adjust anti-hypertensive therapy as appropriate. 
Withhold, reduce dose, or permanently discontinue RETEVMO based on the severity.

QT Interval Prolongation

RETEVMO can cause concentration-dependent QT interval prolongation. An increase in 
QTcF interval to >500 ms was measured in 6% of patients and an increase in the QTcF 
interval of at least 60 ms over baseline was measured in 15% of patients. RETEVMO has not 
been studied in patients with clinically significant active cardiovascular disease or recent 
myocardial infarction.

Monitor patients who are at significant risk of developing QTc prolongation, including 
patients with known long QT syndromes, clinically significant bradyarrhythmias, and 
severe or uncontrolled heart failure. Assess QT interval, electrolytes and TSH at baseline 
and periodically during treatment, adjusting frequency based upon risk factors including 
diarrhea. Correct hypokalemia, hypomagnesemia and hypocalcemia prior to initiating 
RETEVMO and during treatment.  

Monitor the QT interval more frequently when RETEVMO is concomitantly administered with 
strong and moderate CYP3A inhibitors or drugs known to prolong QTc interval. Withhold and 
dose reduce or permanently discontinue RETEVMO based on the severity. 

Hemorrhagic Events

Serious including fatal hemorrhagic events can occur with RETEVMO. Grade ≥ 3 
hemorrhagic events occurred in 2.3% of patients treated with RETEVMO including 3 (0.4%) 
patients with fatal hemorrhagic events, including one case each of cerebral hemorrhage, 
tracheostomy site hemorrhage, and hemoptysis. 

Permanently discontinue RETEVMO in patients with severe or life-threatening hemorrhage.  

Hypersensitivity

Hypersensitivity occurred in 4.3% of patients receiving RETEVMO, including Grade 3 
hypersensitivity in 1.6%. The median time to onset was 1.7 weeks (range: 6 days to 
1.5 years). Signs and symptoms of hypersensitivity included fever, rash and arthralgias or 
myalgias with concurrent decreased platelets or transaminitis.

If hypersensitivity occurs, withhold RETEVMO and begin corticosteroids at a dose of 1 mg/kg 
prednisone (or equivalent). Upon resolution of the event, resume RETEVMO at a reduced dose and 
increase the dose of RETEVMO by 1 dose level each week as tolerated until reaching the dose 
taken prior to onset of hypersensitivity. Continue steroids until patient reaches target dose and 
then taper. Permanently discontinue RETEVMO for recurrent hypersensitivity.  

Tumor Lysis Syndrome

Tumor lysis syndrome (TLS) occurred in 1% of patients with medullary thyroid carcinoma 
receiving RETEVMO. Patients may be at risk of TLS if they have rapidly growing tumors, 
a high tumor burden, renal dysfunction, or dehydration. Closely monitor patients at risk, 
consider appropriate prophylaxis including hydration, and treat as clinically indicated.

Risk of Impaired Wound Healing

Impaired wound healing can occur in patients who receive drugs that inhibit the vascular 
endothelial growth factor (VEGF) signaling pathway. Therefore, RETEVMO has the potential to 
adversely affect wound healing. 

Withhold RETEVMO for at least 7 days prior to elective surgery. Do not administer for at least 2 
weeks following major surgery and until adequate wound healing.  The safety of resumption of 
RETEVMO after resolution of wound healing complications has not been established.

Embryo-Fetal Toxicity 

Based on data from animal reproduction studies, and its mechanism of action, 
RETEVMO can cause fetal harm when administered to a pregnant woman. Administration 
of selpercatinib to pregnant rats during organogenesis at maternal exposures that were 
approximately equal to those observed at the recommended human dose of 160 mg twice 
daily resulted in embryolethality and malformations. Advise pregnant women of the potential 
risk to a fetus. Advise females of reproductive potential and males with female partners of 
reproductive potential to use effective contraception during treatment with RETEVMO and for 
at least 1 week after the final dose.

ADVERSE REACTIONS

Clinical Trial Experience

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

RET Gene Fusion or Gene Mutation Positive Solid Tumors

The pooled safety population described in the WARNINGS and PRECAUTIONS and below 
reflects exposure to RETEVMO as a single agent at 160 mg orally twice daily evaluated in 
702 patients in LIBRETTO-001. Among 702 patients who received RETEVMO, 65% were 
exposed for 6 months or longer and 34% were exposed for greater than one year. Among 
these patients, 95% received at least one dose of RETEVMO at the recommended dosage of 
160 mg orally twice daily.  

The median age was 59 years (range: 15 to 92 years); 0.3% were pediatric patients 12 to 
16 years of age; 52% were male; and 69% were White, 22% were Asian, 5% were Hispanic/
Latino, and 3% were Black. The most common tumors were NSCLC (47%), MTC (44%), and 
non-medullary thyroid carcinoma (5%). 

Serious adverse reactions occurred in 33% of patients who received RETEVMO. The most 
frequent serious adverse reaction (in ≥ 2% of patients) was pneumonia. Fatal adverse 
reactions occurred in 3% of patients; fatal adverse reactions which occurred in > 1 patient 
included sepsis (n = 3), cardiac arrest (n = 3) and respiratory failure (n = 3).  

Permanent discontinuation due to an adverse reaction occurred in 5% of patients who 
received RETEVMO. Adverse reactions resulting in permanent discontinuation included 
increased ALT (0.4%), sepsis (0.4%), increased AST (0.3%), drug hypersensitivity (0.3%), 
fatigue (0.3%), and thrombocytopenia (0.3%). 

Dosage interruptions due to an adverse reaction occurred in 42% of patients who received 
RETEVMO. Adverse reactions requiring dosage interruption in > 2% of patients included ALT 
increased, AST increased, hypertension, diarrhea, pyrexia, and QT prolongation.
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Dose reductions due to an adverse reaction occurred in 31% of patients who received 
RETEVMO. Adverse reactions requiring dosage reductions in > 2% of patients included ALT 
increased, AST increased, QT prolongation and fatigue.

The most common adverse reactions, including laboratory abnormalities, (≥ 25%) were 
increased aspartate aminotransferase (AST), increased alanine aminotransferase (ALT), 
increased glucose, decreased leukocytes, decreased albumin, decreased calcium, dry 
mouth, diarrhea, increased creatinine, increased alkaline phosphatase, hypertension, 
fatigue, edema, decreased platelets, increased total cholesterol, rash, decreased sodium, 
and constipation.

Table 1 summarizes the adverse reactions in LIBRETTO-001.

Table 1:  Adverse Reactions (>15%) in Patients Who Received RETEVMO in 
LIBRETTO-001

Adverse Reaction

RETEVMO
(n=702)

Grades 1-4  
(%)

Grade 3-4 
(%)

Gastrointestinal 
Dry Mouth 39 0
Diarrhea1 37 3.4*
Constipation 25 0.6*
Nausea 23 0.6*
Abdominal pain2 23 1.9*
Vomiting 15 0.3*
Vascular 
Hypertension 35 18
General
Fatigue3 35 2*
Edema4 35 0.3*
Skin
Rash5 27 0.7*
Nervous System 
Headache6 23 1.4*
Respiratory 
Cough7 18 0
Dyspnea8 16 2.3
Investigations
Prolonged QT interval 17 4*
Blood and Lymphatic System
Hemorrhage9 15 1.9
1 Diarrhea includes diarrhea, defecation urgency, frequent bowel movements, and anal 
incontinence

2 Abdominal pain includes abdominal pain, abdominal pain upper, abdominal pain lower, 
abdominal discomfort, gastrointestinal pain

3 Fatigue includes fatigue, asthenia, malaise.
4 Edema includes edema, edema peripheral, face edema, periorbital edema, eye edema, 
eyelid edema, orbital edema,  localized edema, lymphedema, scrotal edema, peripheral 
swelling, scrotal swelling, swelling, swelling face, eye swelling

5 Includes rash, rash erythematous, rash macular, rash maculopapular, rash morbilliform, 
rash pruritic  

6 Headache includes headache, sinus headache, tension headache, 
7 Includes cough, productive cough
8 Includes dyspnea, dyspnea exertional, dyspnea at rest
9 Hemorrhage includes epistaxis, hematuria, hemoptysis, contusion, rectal hemorrhage, 
vaginal hemorrhage, ecchymosis, hematochezia, petechiae, traumatic hematoma, 
anal hemorrhage, blood blister, blood urine present, cerebral hemorrhage, gastric 
hemorrhage, hemorrhage intracranial, spontaneous hematoma, abdominal wall 
hematoma, angina bullosa hemorrhagica, diverticulum intestinal hemorrhagic, eye 
hemorrhage, gastrointestinal hemorrhage, gingival bleeding, hematemesis, hemorrhagic 
anemia, intraabdominal hemorrhage, lower gastrointestinal hemorrhage, melena, mouth 
hemorrhage, occult blood positive, pelvic hematoma, periorbital hematoma, pharyngeal 
hemorrhage, pulmonary contusion, purpura, retroperitoneal hematoma, subarachnoid 
hemorrhage, subdural hemorrhage, upper gastrointestinal hemorrhage, vessel puncture 
site hematoma

* Only includes a grade 3 adverse reaction.

Clinically relevant adverse reactions in <15% of patients who received RETEVMO include 
hypothyroidism and tumor lysis syndrome.

Table 2 summarizes the laboratory abnormalities in LIBRETTO-001.

Table 2:  Select Laboratory Abnormalities (≥ 20%) Worsening from Baseline in 
Patients Who Received RETEVMO in LIBRETTO-001

Laboratory Abnormality RETEVMO1

Grades 1-4 (%) Grades 3-4 (%)  
Chemistry
Increased AST 51 8
Increased ALT 45 9
Increased glucose 44 2.2
Decreased albumin 42 0.7
Decreased calcium 41 3.8
Increased creatinine 37 1.0
Increased alkaline phosphatase 36 2.3
Increased total cholesterol 31 0.1
Decreased sodium 27 7
Decreased magnesium 24 0.6
Increased potassium 24 1.2
Increased bilirubin 23 2.0
Decreased glucose 22 0.7
Hematology
Decreased leukocytes 43 1.6
Decreased platelets 33 2.7
1  Denominator for each laboratory parameter is based on the number of patients 

with a baseline and post-treatment laboratory value available, which ranged from 675 to 
692 patients.

Increased Creatinine 

In healthy subjects administered RETEVMO 160 mg orally twice daily, serum creatinine 
increased 18% after 10 days.  Consider alternative markers of renal function if persistent 
elevations in serum creatinine are observed.

DRUG INTERACTIONS

Effects of Other Drugs on RETEVMO

Acid-Reducing Agents

Concomitant use of RETEVMO with acid-reducing agents decreases selpercatinib plasma 
concentrations, which may reduce RETEVMO anti-tumor activity. Avoid concomitant use of 
PPIs, H2 receptor antagonists, and locally acting antacids with RETEVMO. If coadministration 
cannot be avoided, take RETEVMO with food (with a PPI) or modify its administration time 
(with a H2 receptor antagonist or a locally acting antacid). 

Strong and Moderate CYP3A Inhibitors

Concomitant use of RETEVMO with a strong or moderate CYP3A inhibitor increases 
selpercatinib plasma concentrations, which may increase the risk of RETEVMO adverse 
reactions, including QTc interval prolongation. Avoid concomitant use of strong and 
moderate CYP3A inhibitors with RETEVMO. If concomitant use of strong and moderate 
CYP3A inhibitors cannot be avoided, reduce the RETEVMO dosage and monitor the QT 
interval with ECGs more frequently.

Strong and Moderate CYP3A Inducers

Concomitant use of RETEVMO with a strong or moderate CYP3A inducer decreases 
selpercatinib plasma concentrations, which may reduce RETEVMO anti-tumor activity. Avoid 
coadministration of strong or moderate CYP3A inducers with RETEVMO.

Effects of RETEVMO on Other Drugs

CYP2C8 and CYP3A Substrates

RETEVMO is a moderate CYP2C8 inhibitor and a weak CYP3A inhibitor. Concomitant use 
of RETEVMO with CYP2C8 and CYP3A substrates increases their plasma concentrations, 
which may increase the risk of adverse reactions related to these substrates. Avoid 
coadministration of RETEVMO with CYP2C8 and CYP3A substrates where minimal 
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concentration changes may lead to increased adverse reactions. If coadministration cannot 
be avoided, follow recommendations for CYP2C8 and CYP3A substrates provided in their 
approved product labeling.

Drugs that Prolong QT Interval

RETEVMO is associated with QTc interval prolongation. Monitor the QT interval with ECGs 
more frequently in patients who require treatment with concomitant medications known to 
prolong the QT interval.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary

Based on findings from animal studies, and its mechanism of action, RETEVMO can 
cause fetal harm when administered to a pregnant woman. There are no available data 
on RETEVMO use in pregnant women to inform drug-associated risk. Administration of 
selpercatinib to pregnant rats during the period of organogenesis resulted in embryolethality 
and malformations at maternal exposures that were approximately equal to the human 
exposure at the clinical dose of 160 mg twice daily. Advise pregnant women of the potential 
risk to a fetus. 

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

Data

Animal Data

Selpercatinib administration to pregnant rats during the period of organogenesis at oral 
doses ≥ 100 mg/kg [approximately 3.6 times the human exposure based on the area 
under the curve (AUC) at the clinical dose of 160 mg twice daily] resulted in 100% post-
implantation loss. At the dose of 50 mg/kg [approximately equal to the human exposure 
(AUC) at the clinical dose of 160 mg twice daily], 6 of 8 females had 100% early resorptions; 
the remaining 2 females had high levels of early resorptions with only 3 viable fetuses 
across the 2 litters. All viable fetuses had decreased fetal body weight and malformations (2 
with short tail and one with small snout and localized edema of the neck and thorax). 

Lactation

Risk Summary

There are no data on the presence of selpercatinib or its metabolites in human milk or 
on their effects on the breastfed child or on milk production. Because of the potential for 
serious adverse reactions in breastfed children, advise women not to breastfeed during 
treatment with RETEVMO and for 1 week after the final dose.

Females and Males of Reproductive Potential

Based on animal data, RETEVMO can cause embryolethality and malformations at doses 
resulting in exposures less than or equal to the human exposure at the clinical dose of 160 
mg twice daily.

Pregnancy Testing

Verify pregnancy status in females of reproductive potential prior to initiating RETEVMO.

Contraception

Females

Advise female patients of reproductive potential to use effective contraception during 
treatment with RETEVMO and for 1 week after the final dose. 

Males

Advise males with female partners of reproductive potential to use effective contraception 
during treatment with RETEVMO and for 1 week after the final dose. 

Infertility

RETEVMO may impair fertility in females and males of reproductive potential.

Pediatric Use

The safety and effectiveness of RETEVMO have been established in pediatric patients aged 
12 years and older for medullary thyroid cancer (MTC) who require systemic therapy and 
for advanced RET fusion-positive thyroid cancer who require systemic therapy and are 
radioactive iodine-refractory (if radioactive iodine is appropriate).  Use of RETEVMO for 
these indications is supported by evidence from adequate and well-controlled studies in 
adults with additional pharmacokinetic and safety data in pediatric patients aged 12 years 
and older. The safety and effectiveness of RETEVMO have not been established in these 
indications in patients less than 12 years of age. 

The safety and effectiveness of RETEVMO have not been established in pediatric patients for 
other indications.

Animal Toxicity Data

In 4-week general toxicology studies in rats, animals showed signs of physeal hypertrophy 
and tooth dysplasia at doses resulting in exposures ≥ approximately 3 times the human 
exposure at the 160 mg twice daily clinical dose.  Minipigs also showed signs of minimal to 
marked increases in physeal thickness at the 15 mg/kg high dose level (approximately 0.3 
times the human exposure at the 160 mg twice daily clinical dose).  Rats in both the 4- and 
13-week toxicology studies had malocclusion and tooth discoloration at the high dose levels 
(≥1.5 times the human exposure at the 160 mg twice daily clinical dose) that persisted 
during the recovery period.

Monitor growth plates in adolescent patients with open growth plates. Consider interrupting 
or discontinuing therapy based on the severity of any growth plate abnormalities and based 
on an individual risk-benefit assessment.

Geriatric Use

Of 702 patients who received RETEVMO, 34% (239 patients) were ≥ 65 years of age and 
10% (67 patients) were ≥ 75 years of age. No overall differences were observed in the 
safety or effectiveness of RETEVMO between patients who were ≥65 years of age and 
younger patients. 

Renal Impairment

No dosage modification is recommended for patients with mild to severe renal impairment 
[estimated Glomerular Filtration Rate (eGFR) ≥15 to 89 mL/min estimated by Modification 
of Diet in Renal Disease (MDRD) equation]. The recommended dosage has not been 
established for patients with end-stage renal disease.

Hepatic Impairment

Reduce the dose when administering RETEVMO to patients with severe [total bilirubin 
greater than 3 to 10 times upper limit of normal (ULN) and any AST] hepatic impairment. 
No dosage modification is recommended for patients with mild (total bilirubin less than or 
equal to ULN with AST greater than ULN or total bilirubin greater than 1 to 1.5 times ULN 
with any AST) or moderate (total bilirubin greater than 1.5 to 3 times ULN and any AST) 
hepatic impairment. Monitor for RETEVMO-related adverse reactions in patients with hepatic 
impairment.

Rx only.

Additional information can be found at www.retevmo.com.
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Introduction
The National Comprehensive Cancer 
Network (NCCN) guidelines1 define can-
cer-related fatigue (CRF) as “a distressing, 
persistent, subjective sense of tiredness 
or exhaustion related to cancer or can-
cer treatment that is not proportional to 
recent activity and interferes with usual 
functioning.” For patients undergoing 
treatment, different chemotherapy agents, 
surgery, and radiation can cause acute or 
persistent CRF that impacts how tolerable 
they find their therapy. CRF can be either 
short- or long-term, with as many as one-
fourth to one-third of survivors experienc-
ing CRF for up to 10 years after cancer 
treatment.2 It is widely understood to be 
a multidimensional symptom assessed by 
clinicians and researchers for presence, se-
verity, impact on quality of life (QOL), 
and interference in activities of daily liv-
ing. Due to the subjective and multidimen-
sional nature of CRF, researchers should 
measure CRF across the emotional, cog-
nitive, physical, and spiritual3 domains. 
There is great diversity in the patient- 
reported outcomes (PROs) used to mea-
sure CRF throughout clinical practice and 
research. The numerous PROs available 
and their inconsistent use limit the abili-
ty to cross-compare outcomes clinically 
and within research. In particular, the  

Cancer-Related Fatigue Outcome 
Measures in Integrative Oncology: 
Evidence for Practice and Research 
Recommendations 
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ABSTRACT 
Cancer-related fatigue (CRF) is one of the most common symptoms across 
the cancer continuum and is often underreported and undertreated. Defined 
as a distressing, persistent, subjective sense of tiredness or exhaustion 
related to cancer or its treatment, CRF includes physical, emotional, cognitive, 
and spiritual dimensions. Patient-reported outcome (PRO) measures 
are the most widely used tool to screen for and assess fatigue and the 
associated negative impacts on quality of life. However, selecting subjective 
CRF measures can be complex. This has resulted in the availability of and 
inconsistent use of numerous PROs, limiting the ability to cross-compare 
outcomes clinically and within research. To address this, the PROs that 
are most widely reported in the literature are recommended to support 
the standardization of a core set of validated measures. The National 
Comprehensive Cancer Network single-item tool for clinical significance 
is recommended for quick use in clinical environments; the Brief Fatigue 
Inventory allows for fast, easy, helpful cutoffs on severity threshold for triage, 
and measures both severity and interference with daily functioning; while the 
MD Anderson Symptom Inventory allows for multisymptomatic assessment. 
In addition, a fundamental consideration for any PRO use is the administrative 
burden on the patient and clinician. In this review, we aim to summarize 
current, validated PROs specific to CRF to aid clinicians and researchers 
in patient care and in study design and implementation. We conclude with 
suggestions for future directions in CRF research that can increase the 
possibility for long-term impact on future guidelines of fatigue management.

Lisa Sprod, PhD, MPH, provides perspective on page 278
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difficulty associated with the diversity of 
CRF measures can lead to challenges in 
comparing study results across popula-
tions of patients with cancer.

The Society of Integrative Oncology 
(SIO) is a nonprofit, multidisciplinary 
professional organization that promotes 
rigorous, evidence-based, comprehensive 
integrative approaches for patients with 
cancer and for survivors. As members 
of the SIO research committee, we seek 
to clarify CRF PROs for oncology cli-
nicians and researchers. Therefore, in 
this whitepaper, we (1) define CRF and 
summarize CRF prevalence, impacts, 
and associations across the cancer con-
tinuum; (2) discuss the challenges for 
diagnosis and treatment, including po-
tential mechanisms and interventions; 
(3) introduce CRF measurement issues; 
(4) summarize the CRF PRO measures 
most widely reported in the literature; 
and (5) provide recommendations to 
oncology clinicians and researchers on 
which validated CRF PRO measures 
to use. We will limit any discussion of  
objective measures to focus on recom-
mendations for measuring patient-re-
ported CRF. A previous whitepaper 
written by SIO Research Committee 
members on pain PROs with similar 
goals has been published.4

Prevalence
Cancer-related fatigue is among the most 
common symptoms across cancer types 
and is often underreported and under-
treated. Patients across the cancer contin-
uum—including those recently diagnosed 
or in treatment, as well as long-term survi-
vors5—often report CRF as among their 
top 3 symptoms, describing it as the most 
distressing of all symptoms.6 CRF is pres-
ent in 25% to 99% of patients who are 
undergoing cancer treatment2 and in 19% 
to 82% of patients post treatment7,8; the 
overall pooled prevalence is 52%.9

Studies reporting age associations 
with CRF have been inconsistent. For 
example, Al Maqbali et al10 report no  

association between age and CRF, where-
as Alvarez-Bustos et al11 report younger 
people having higher levels of CRF. The 
latter finding is supported by a review of 
studies across the United States, United 
Kingdom, Norway, Canada, and Sweden, 
where 31% to 100% of adolescent and 
young adult (aged 13-24 years) survivors 
reported CRF12 as a significant and dis-
abling problem. However, this prevalence 
based on age should be considered with 
caution in consideration of the underrep-
resentation of older age groups in cancer 
clinical trials.13,14 

With respect to gender, recent me-
ta-analyses report female patients having 
a higher prevalence of and risk for CRF.9,10 
Prevalence can further be broken down 
by cancer type. An epidemiological study 
using multidimensional CRF measures (n 
= 2244) reported that patients with breast 
cancer had the lowest adjusted mean 
physical fatigue values. In contrast, those 
values were markedly higher in those with 
stomach, lung, kidney, pancreas, and en-
dometrium cancers.2 These prevalence 
reports indicate variability in CRF across 
cancer types, and that females report CRF 
in higher numbers.

Negative Impacts and 
Associations With CRF
Those with CRF often experience reduced 
QOL.15 Persistent CRF limits the ability 
to work, complete activities of daily liv-
ing, and maintain social relationships.16 
Tasks such as household chores, running 
errands, and meeting the needs of family 
members can become exhausting. This 
results in a loss of interest in individuals’ 
usual activities and in reduced concentra-
tion and memory/recall.17

CRF is a comorbid symptom with 
other ailments including pain, sleep 
disturbance, anemia, cachexia, sarcope-
nia, mood disorders, spiritual concerns, 
anorexia, and various gastrointestinal 
symptoms (eg, mouth sores, xerosto-
mia, abdominal pain) leading to loss of 
appetite.18-20 As a result, measuring CRF 

as an individual symptom isolated from 
its related conditions becomes complicat-
ed.21,22 This is particularly challenging in 
relation to depression as it is difficult to 
find fatigue and depression scales that do 
not contain similar concepts. For exam-
ple, the Patient Health Questionnaire–9, 
a commonly used depression scale, has 
a question—“Feeling tired or having 
little energy”—that directly overlaps 
with fatigue. It also contains questions 
that would be expected to be impacted 
by either depression or fatigue, such as, 
“Trouble concentrating on things such 
as…” Across CRF dimensions, there is an 
inverse association between CRF and psy-
chological resilience, which has a direct 
impact on improvement in QOL. This has 
been observed in studies23 using Anton-
ovsky’s Sense of Coherence (SOC) scale, 
where resilience has a mitigating effect on 
the development of fatigue. SOC is direct-
ly linked to the concept of salutogenesis, 
which focuses on how people use coping 
mechanisms to maintain their health de-
spite stressful life situations.24

Challenges for Diagnosis  
and Treatment
Diagnosing CRF is challenging due to the 
condition’s multifactorial quality, which 
may be further complicated by how clini-
cians measure and assess CRF. Research-
ers recommend that diagnosis be informed 
by 4 criteria: (1) Indicators of symptom 
presence should be persistent for 2 or 
more weeks; (2) there should be evidence 
of distress or impairment; (3) the distinc-
tion should be made that the condition 
is related to cancer or cancer treatment; 
and (4) there is absence of any previous 
or existing psychiatric disorder.21,25 This 
last criterion should be viewed with skep-
ticism. This is because any preexisting or 
current psychiatric disorders do not rule 
out the development of CRF after a cancer 
diagnosis, in fact they can often overlap. 
These challenges lead to clinical guidelines 
calling for a differential diagnosis to rule 
out comorbidities, namely depression.26
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While the focus of this manuscript is 
not CRF treatment, it is worth noting the 
current research in this area. No treat-
ment mode is known to be most effective 
for CRF in all cases; however, a meta- 
analysis of randomized control trials out-
lines 4 major types of CRF treatments 
that are recommended for adult patients 
with cancer: exercise; psychological in-
tervention; exercise plus psychological 
intervention; and pharmaceutical in-
tervention.27 Interestingly, Mustian and 
colleagues27 report that certain interven-
tion modes may be more effective for 
treating CRF at different points in the 
cancer treatment trajectory. Overall, the 
findings of this study demonstrate the 
efficacy of exercise and psychological 
interventions for improving CRF during 
and after primary treatment. With respect 
to pharmacological treatments, Chow 
and colleagues28 report findings from a 
systematic review and meta-analysis of 
20 randomized control trials concluding 

that methylphenidate, modafinil, and 
paroxetine were superior to placebo; 
methylphenidate and modafinil were 
equivalent to one another; and paroxe-
tine was superior to both methylpheni-
date and modafinil. Chow et al also stat-
ed that more safety data are required for 
pharmacologic interventions. A system-
atic review29 of randomized controlled 
trials on integrative therapy interven-
tions with CRF as the primary outcome 
included 30 studies; the quality of trials 
ranged from 2 to 8, with a mean score of 
5.3, with most scores between 5 and 7 (n 
= 20). The results indicate that cognitive 
behavioral therapy combined with hyp-
nosis and American ginseng is likely to 
be effective in patients receiving cancer 
treatment. For those in the posttreatment 
population, acupressure, mindfulness- 
based interventions, and qigong/Tai Chi 
Easy™ were all found to be likely effective 
in reducing CRF. Furthermore, addition-
al studies have demonstrated promising 

complementary and integrative inter-
ventions with positive results at differ-
ent points across the cancer continuum, 
including yoga,30,31 acupuncture,32 art 
therapy,33,34 and mindfulness-based stress 
reduction.32,35 Such herbal medicines as 
Paullinia cupana,36-38 Uncaria tomento-
sa,39 Viscum album,40,41 and American 
and Asian ginseng,42,43 as well as some 
prescribed in traditional Chinese medi-
cine,44 have evidence of safety and effi-
cacy, although additional research with 
high-quality methodology is needed.

Additional insights have been gained 
through pragmatic research involving 
patients with CRF, assessing the entire 
integrative oncology approach. This 
research includes nonrandomized trials 
that are patient-preference controlled. 
Findings suggest that patient-tailored 
multimodality integrative oncology treat-
ment, adapted to patients’ particular pref-
erences and QOL-related concerns, may 
also alleviate CRF.45-47 

Deciding Which Cancer-Related Fatigue Assessment 
Tool to Use Just Got Much Easier

Cancer-related fatigue (CRF) is most often evaluat-
ed using patient-reported tools, making it subjec-
tive in nature. In addition, CRF is multidimensional 

and often a comorbid condition occurring with mood 
disorders, pain, and sleep disturbance, among others. 
Numerous tools have been developed to assess CRF, yet 
it remains the most common and persistent symptom 
and/or adverse effect resulting from cancer and its treat-
ment, often lasting many years. In a large multicenter 
study (n > 3000), Wang et al found that moderate to 
severe fatigue is common in cancer survivors during 
active treatment and beyond.1 Other investigators have 
found that up to 99% of patients with cancer report CRF; 

and in up to one-third of survivors, fatigue persisted for 
as long as 10 years after the end of therapy.2 

Despite the high prevalence of CRF, it is still thought 
to be underreported and undertreated, perhaps in part 
due to confusion about how to best assess it. With so 
many survivors of cancer negatively affected by CRF, 
investigators have focused their efforts on attempting to 
determine the most effective ways to reduce its impact. 
Exercise, psychological interventions, and pharmacolog-
ical treatments have proven to offer some improvement 
in CRF. As a coauthor on a meta-analysis conducted to 
determine which intervention was most effective of the 
3 listed above, I examined the wide variety of tools used 

Lisa Sprod, PhD, MPH
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Mechanisms of CRF
Because this paper focuses on the as-
sessment of CRF, it is important to in-
troduce the complex etiology of CRF 
that contributes to the challenges in its 
measurement. The etiology of CRF is 
not well understood, and this hinders 
progress in ways to diagnose it and in 
finding interventions that alleviate this 
persistent syndrome.48 CRF mecha-
nisms and the associated hypotheses are 
divided across the central and peripher-
al domains. Peripheral fatigue disrupts 
central stimulation and muscle response; 
it is characterized both by a lack of ad-
enosine triphosphate, a compound that 
provides energy to drive processes such 
as muscle contraction, and by a buildup 
of metabolic by-products such as lactic 
acid. In contrast, central fatigue extends 
from the central nervous system (CNS), 
including the brain and spinal cord. It is 
associated with changes in the synaptic 
junctions, which impact the function of 

neurotransmitters within the CNS. These 
synaptic junction changes further impact 
muscle function that are not explained by 
peripheral factors.

Central fatigue includes 5 distinct 
hypothesized mechanisms of action: (1) 
hypothalamic–pituitary–adrenal axis dys-
regulation, (2) circadian rhythm dysreg-
ulation, (3) serotonin dysregulation, (4) 
vagal afferent activities, and (5) neuroen-
docrine impairment.49-51 A growing inter-
est in neuroimaging studies that focus on 
the disruption of brain connectivity and 
changes in brain metabolites may lead to 
a sixth hypothesis that goes beyond se-
rotonin dysregulation.52,53 Three hypoth-
eses about the potential mechanisms of 
peripheral fatigue are (1) degeneration of 
muscle function, (2) impaired adenosine 
triphosphate/contractile properties, and 
(3) impaired physical function.49-51 Cy-
tokine dysregulation as a mechanism of 
action is hypothesized to affect both cen-
tral and peripheral fatigue. To date, the 

most studied aspect of etiology concerns 
the cytokine hypothesis, demonstrating 
activation of proinflammatory cytokines 
as a common factor that leads to CRF 
and other behavioral changes, known as 
“sickness behavior.”54 One such study in-
volved women undergoing chemotherapy 
for breast cancer to investigate the poten-
tial for predictors of fatigue in relation to 
cytokine levels.55 Earlier studies demon-
strate support for other hypotheses, such 
as between heart rate variability and 
CRF56,57 and between muscle contractile 
properties and CRF.58

Measurement Concerns
Many factors influence the chosen CRF 
measurement, contributing to the lack of 
PRO consistency used across clinical prac-
tice and research. The varying nature of 
CRF is reflected in the diverse recall peri-
ods of different PROs (eg, in the last week; 
within the past 24 hours), varying state 
(eg, fatigue at its worst; on average; right 

to assess CRF. As an investigator, I have spent countless 
hours deciding on the best tool to use in my research. 
Assessment tools vary in their length; the ideal time 
in which to use them; the recall period; the constructs 
evaluated; and their sensitivity, reliability, and validity. All 
of these considerations may leave investigators and clini-
cians unsure of the best tool for their particular need.

The authors of the accompanying article have done 
a phenomenal job providing information that will aid 
investigators and clinicians in determining the best tool 
for their needs.3 Specifically, the article provides infor-
mation that may clarify the best tool for assessing CRF 
based on factors such as the reason for assessment 
of CRF (clinical or research) and patient and clinician 
burden. This article provides a thorough overview of 
CRF, including prevalence, potential mechanisms, and 
common comorbidities. Next, the authors describe the 
challenges associated with choosing the appropriate 
tool and considerations one should make. With that 
backdrop, clinicians and investigators are able to utilize 
the comprehensive tables provided by the authors that 
categorize tools based on use for screening (Table 1), 

unidimensional measures (Table 2), or multidimensional 
measures (Table 3). Information on populations in which 
the tools have been validated, whether the tools have 
been translated and/or culturally adapted and validated, 
the number of items in each tool, the type of rating scales 
the tools use, the estimated completion time of the tools, 
and more is available. This article will be one I keep close 
at hand when reading articles that include CRF as an 
outcome, and I will certainly rely on it as a I choose CRF 
measures in my research. In addition, this article may 
serve as a model that inspires investigators and clinicians 
to comprehensively review other outcomes with multiple 
tools for assessment. 
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now), and severity (eg, none, mild, mod-
erate, severe). Different PRO instruments 
measure different constructs that reflect 
fatigue’s multifaceted nature, including its 
impact on physical function, mental focus 
and capacity, emotional state, and social 
interactions. Instruments that capture 
global fatigue symptoms may mask other 
symptoms and conditions. However, uni-
dimensional measures59 of CRF that are 
subscales of more extensive, multifactori-
al tools can be helpful for a brief screening 
assessment. The measurement issues that 
will be discussed in greater detail are sub-
jectivity, the intended measurement pur-
pose, psychometric properties, the timing 
of assessment, methodological consider-
ations, and differences across languages.

Subjectivity
CRF is a subjective, multifactorial experi-
ence that varies in severity and duration; 
it also has alleviating and aggravating 
factors. This pervasive symptom has 
predominantly been measured based on 
patient reports. Clinicians and researchers 
assess these reports for many aspects, in-
cluding presence, severity, and distress, as 
well as distinguishing among the physical, 
emotional, cognitive, and spiritual dimen-
sions of CRF.

Intended measurement purpose
The intended purpose of an instrument is 
also essential to consider when selecting 
a CRF PRO measure. Research purposes 
may necessitate different measures than 
clinical purposes. In both settings, the bur-
den of implementation must be considered. 
Data collection may be burdensome for 
both assessor and the patient, so measures 
that can be completed quickly with limited 
disruption of the clinical workflow and an 
easy interpretation are often preferred. Fur-
thermore, some measures are appropriate 
for brief screening, while others are more 
suited to support a diagnosis, intervention, 
or health outcome assessment of CRF. The 
magnitude of patient-reported symptom 
burden is critical when a decision must 

be made about which measures should 
be used to capture clinical meaningful 
symptom burden to determine CRF man-
agement. For example, the NCCN guide-
lines on CRF describe a 0-to-10 scale of 
fatigue severity and indicate that a score 
of 4 or greater, indicating moderate to  
severe fatigue severity, would call for CRF 
management in a clinical setting.1 The sim-
ple “Fatigue worst” severity item can be 
found in several validated PRO assessment 
tools, including the Brief Fatigue Inventory 
(BFI) assessment tool,60 the MD Anderson 
Symptom Inventory (MDASI) multiple 
symptom assessment tool,61 and the Ed-
monton Symptom Assessment System 
(ESAS-r), which is a widely used palliative 
care tool.62 Research from a multicenter 
study on the optimal threshold of fatigue 
severity category for clinically meaning-
ful impact on functioning confirmed the 
NCCN guideline consensus, that a score 
of 4 or greater presents moderate fatigue 
and 7 or greater presents severe fatigue.63 
The clinical actionability of measurement 
results can often be unclear. The availabil-
ity and cost of measures are an additional 
concern. Some are available for no-cost 
public use, while others require payment 
for licensing fees. Researchers should con-
sider these crucial aspects when making de-
cisions about which PRO to use in a study.

Psychometric properties
The available psychometric properties of 
reliability, validity, and sensitivity are im-
portant for making PRO use decisions. Es-
tablishing the validity of an instrument is 
an ongoing process, and studies assessing 
validity are integral to clarify the purposes 
and contexts in which PROs are suitable. 
It is also vital to understand that an in-
strument may not be valid across differ-
ent settings or contexts. Examples of these 
purposes or contexts include predicting 
treatment outcomes in a particular type 
of cancer or treatment phase, discrimi-
nating between fatigue and depression, 
or using measures in specific populations. 
Where possible, it is advisable to compare 

findings of different studies with similar 
contexts and populations to rule out any 
concern of a PRO being used due to pop-
ularity over performance.64

Timing of assessment
Another measurement issue concerns the 
question of the timing of fatigue assess-
ment, especially during the trajectory of 
disease or treatment directly impacting 
CRF severity. It is necessary to differen-
tiate among clinical settings: sometimes, 
for instance, fatigue is relatively “stable” 
(eg, during survivorship), and at other 
times, fatigue “spikes” as a result of on-
cology treatment. This can happen fol-
lowing stem cell transplant, major sur-
gery, or a chemotherapy protocol, such as 
when fatigue emerges in “pulses” that rise 
at chemo days 2 to 3 and improve toward 
days 7 to 10. In these cases, chemothera-
py-related fatigue may drive cancer-relat-
ed fatigue. When subjects are undergoing 
chemotherapy, the timing of the baseline 
and follow-up CRF and health-related 
QOL (HRQOL) assessments is critical. 
In those cases where chemotherapy tox-
icity is the main fatigue etiology, there is 
a need to establish “optimality of assess-
ment”45 to ensure that clinicians keep a 
similar time interval between the admin-
istration of chemotherapy (baseline) and 
the follow-up assessments. So, if an initial 
assessment was performed at chemother-
apy day 3, the next assessment(s) should 
also be timed to day 3 of the next chemo-
therapy cycle(s). Provided that the che-
motherapy regimen remains unchanged, 
clinicians could consider the assessment 
optimal if it took place within a similar 
interval between the administration of 
chemotherapy and the follow-up visit at 
baseline and the follow-up assessments.45 
Clinicians and researchers should careful-
ly consider measurements that align with 
the timing of key aspects of the patient’s 
experience. For example, it may be neces-
sary to measure the development of CRF 
at cancer diagnosis before treatment and 
then throughout treatment (eg, weekly) 
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or measure CRF after an intervention has 
been initiated to assess its efficacy. The 
latter assessment would need to be tai-
lored depending on the therapy initiated.

Methodological considerations
Finally, Wang points out the methodolog-
ical concerns associated with “response 
shift.”51 This concept concerns the point 
at which patients experience fatigue such 
that it changes how they judge the severity 
or intensity of CRF. This response shift can 
lead to underreporting of CRF, because pa-
tients may adapt their internal standards, 
values, or lifestyles to their illness percep-
tion. As a result, tracking changes in CRF 

over time can represent a response shift 
rather than a reduction of the symptom. 
Alternatively, it could represent a response 
(or lack thereof) to treatment. To differen-
tiate between response shift and treatment 
response and address the potential for ne-
gating internal validity, Howard and col-
leagues65 recommend extending the tradi-
tional pretest-posttest study design with a 
“thentest.” In this scenario, respondents are 
asked to recall the point in time at which  
the pretest was administered, thereby giv-
ing a renewed judgment on their pretest 
levels. This method has been used to assess 
response shift in patients undergoing radia-
tion for cancer who report CRF.66

Language challenges
Before the NCCN guidelines for fatigue 
were established, research has demon-
strated that patient language is a challenge 
for CRF measurement. Not everyone uses 
similar words to describe their CRF ex-
periences,67 and this creates further prob-
lems in diagnosing CRF’s presence or se-
verity. In other words, the distinctions that 
different people make among exhaustion, 
tiredness, weakness, fatigue, and lack of 
energy is unclear.49 A study that sought to 
identify clinical associations of 3 fatigue 
word descriptors—“fatigue,” “weak-
ness,” and “lack of energy”—found that 
these terms are not synonymous.68 For 

TABLE 1. Category 1 Validated Patient-Reported Cancer-Related Fatigue Assessment Instruments

Instrument 
name

Validated 
population

Translation 
and/or cultural 

adaptation 
validation

No. 
of 

items
Constructs 
measured

Response options; 
recall

Clinically 
relevant 
cutoffs

Estimated 
completion 

time Practicalities

Single-item screening instrument exception

MYCaW73 Mixed 
cancer 

population

No data 2 Identify 2 
significant 

concerns and 
score severity 

7-point Likert 
scale74

0-5, of no 
concern; 6-10, 
of significant 

concern; 
written 

narrative

Baseline: 3-5 
minutes;

follow-up: 5-7 
minutes

Nonprofits: 
no-cost license; 

for-profit: 
commercial 

license75

Category 1: Single-item screening instruments 

CS76 Solid tumor, 
including 

lymphoma; 
any stage 

with ECOG 
score 0-3

No data 1 Severity 0-10 scale; 3-day recall Score of 5 >2 minutes No cost; paper-
and-pencil or 

electronic

FT77 AYA brain 
tumor 

survivors

No data 1 Level of fatigue Vertical thermometer 
image: bottom end 
“no fatigue” (0); top 
end: “worst fatigue 

imaginable” (10); 7-day 
recall

0, no fatigue; 
1-3, mild 

fatigue; 4-6, 
moderate 

fatigue; 7- 10; 
severe fatigue

>2 minutes No cost; paper-
and-pencil or 

electronic

NCCN78 All cancer 
population 
aged more 

than 12 
years

No data 1 Clinically 
significant, 
presence or 
absence of 

fatigue

“How would you rate 
your fatigue on a scale 
of 0 to 10 over the past 
7 days”; 0 = no fatigue; 

10 = worst fatigue 
imaginable 

Mild, 1-3; 
moderate, 4-6; 
severe, 7-10

>2 minutes No cost; paper-
and-pencil 

or electronic, 
face-to-face 
interviews, 

or telephone 
interviews

ZSDS79 Ambulant 
oncology; 
receiving 

treatment for 
malignancy

Azerbaijani/
Russian,80

Arabic81

1 Clinically 
relevant

4-point Likert scale; 
4 = most unfavorable 

response

<2 >2 minutes No cost; paper-
and-pencil

AYA, adolescent and young adult; CS, Clinical Significance; FT, Fatigue Thermometer; MYCaW, Measure Yourself Concerns and Wellbeing; NCCN, National 
Comprehensive Cancer Network; ZSDS, Zung Self-Rating Depression Scale.
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instance, studies of PRO measures have 
found that fatigue is only inherently un-
derstood in English and French6 and key 
fatigue terms (weakness, tired, energy) are 
understood and used differently across 
cultures, generations, and languages.69,70 
In addition to differences across language, 
a study reported that more than half of the 
most commonly used cancer PROs do not 
meet plain-language best practices.71 Dif-
ferences across language and low health 
literacy, coupled with the nonadherence 
to plain-language practices in PRO de-
velopment, result in the risk of data loss. 
However, well-validated patient-report 
measures that are translated into diverse 
languages can be pooled to analyze the 
data from multinational clinical research 
and provide reliable symptom assess-
ment.72 Increasingly, comparable fatigue 
PRO data support a standardized use of 
well-defined terminology based on profes-
sional consensus and guidelines.

Fatigue PROs
While instruments to evaluate CRF 
PROs are numerous, we summarize se-
lected measures most widely reported in 
the literature. Tables 1-373-144 outline the 
contexts in which researchers have test-
ed these measures for reliability and the 
types of validity assessed. We excluded 
measures that were missing information 
for 2 or more of the categorical proper-
ties included within Tables 1, 2, and 3. 
These categories comprise validated pop-
ulations, translation, cultural adaptations, 
number of items, constructs measured, re-
sponse options, clinically relevant cutoff 
scores, estimated completion times, and 
practical information about licensing fees 
and format. The measures represented in 
Tables 1, 2, and 3 have been used across 
multiple countries throughout North 
America, South America, Europe, the 
Middle East, Africa, and Asia, and they 
are organized according to clinical and 
research purposes. Given that screening 
would be the first step in determining the 
presence or severity of CRF, measures 

that serve this purpose are listed first. The 
measures that support further evaluation 
when screening results are moderate or 
severe are listed next.

The validated measures included in Ta-
bles 1, 2, and 3 are grouped based on com-
mon characteristics and are divided into  
3 categories. Category 1 (Table 1) includes 
measures for screening, category 2 (Table 
2) includes unidimensional measures, and 
category 3 (Table 3) includes multidimen-
sional measures. The categorization has  
1 exception: We present the Measure Your-
self Concerns and Wellbeing (MYCaW) 
measure on its own due to its unique prop-
erties. An outlier of the screening group, 
the MYCaW instrument145 screener asks 
the patient to report their most import-
ant concerns in their own words. Similar 
to assessments found in the UK eHealth 
care agenda, an advantage of the MYCaW 
scale is that it empowers patients to par-
ticipate in their own health by specifying 
fatigue/weakness as 1 of the 2 concerns 
and then assessing the extent that the fa-
tigue bothers them on a 0- to 6-point scale. 
This scale highlights the patient’s subjec-
tive interpretation of the impact of fatigue. 
A drawback to the MYCaW approach is 
the difficulty of analyzing heterogeneous-
ly reported symptoms.

Single-item measures
Category 1 measures used for screening 
take no more than 2 minutes to complete. 
Measures in this category include Clinical 
Significance, Fatigue Thermometer, and 
the Zung Self-Rating Depression Scale. 
Studies have validated the Clinical Signif-
icance tool in patients diagnosed with a 
solid tumor, including lymphoma, at any 
stage with an ECOG score of 0 to 3; the 
Fatigue Thermometer has been validated 
in adolescent and young adult survivors 
of brain tumors. The NCCN recommends 
use of a single-item screener question to 
screen patients for fatigue at regular in-
tervals using age-appropriate measures.1 
Kirsh et al79 validated the single fatigue 
item of the Zung Self-Rating Depression 

Scale in ambulatory oncology patients un-
dergoing treatment for malignancy. The 
overall benefit of single-item screening 
measures is that they offer quick, clini-
cally meaningful cutoffs to determine if 
further evaluation is warranted. However, 
it is essential to not rely on these measures 
in isolation. They do not provide a thor-
ough assessment of CRF across the phys-
ical, emotional, and cognitive domains 
of interest. Additionally, there may not 
be well-established clinical cutoff scores 
with known sensitivity and specificity in 
a given population.

Multi-item, unidimensional 
instruments
Category 2 includes multi-item, unidimen-
sional instruments that are well known and 
often used, such as the Functional Assess-
ment of Chronic Illness Therapy – Fatigue, 
and the Profile of Mood States – Fatigue 
subscale (POMS-F). These instruments 
contain multiple items designed to mea-
sure 1 CRF dimension. The ESAS-r inde-
pendently measures a range of symptoms, 
one being fatigue or tiredness. The Four 
Item Fatigue Scale (FIFS) has the least num-
ber of items in this category and therefore 
has the least patient burden. Researchers 
found the FIFS to have concurrent valid-
ity with the BFI in the context of changes 
in CRF over time and severity in patients 
with advanced cancer being treated in 
palliative medicine; however, the FIFS re-
quires further test-retest reliability.91 With 
7 items, the POMS-F instrument has the 
second-least number. Like the FIFS, the 
POMS-F is exceptional for reducing pa-
tient burden and has been validated in 
breast cancer patients.96 The benefits of 
these multi-item, unidimensional tools 
are that they use multiple items to assess 
CRF while demonstrating reliability and 
validity in relation to other known mea-
sures. Despite these benefits, however, uni-
dimensional instruments can be limiting, 
because the scope of measurement is only 
the physical impact of fatigue, excluding its 
emotional and cognitive impacts.146
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Multi-item, multidimensional 
instruments
Category 3 includes multi-item, multidi-
mensional instruments used for assessing 
CRF. They are multidimensional in that 
each measure combines a variety of di-
mensions known to characterize CRF in 
different ways. The dimensions measured 
include physical, emotional, cognitive, im-
pact on functioning, severity, interference, 
HRQOL, vigor, associated symptoms, and 
patterns of fatigue. BFI is a category 3 in-
strument that clinicians and researchers 
commonly use. In contrast to category 
1 and 2 instruments, those in category  

3 provide a more thorough assessment of 
the patient experience of CRF, given its 
multidimensional measures. For exam-
ple, in category 3, the 30-item European 
Organisation for Research and Treatment 
of Cancer Quality of Life Questionnaire 
– Cancer (EORTC QLQ C-30), fatigue 
severity is assessed with items No. 12 
(“Have you felt weak?”) and No. 18 
(“Were you tired?”), with scores ranging 
from 0 to 100. With its 1-week perspec-
tive, the EORTC QLQ C-30 significantly 
adds to the 24-hour score findings of the 
ESAS-r while being more patient centered 
and less symptom oriented. Another  

advantage of the EORTC QLQ C-30 is 
that it includes symptom scales (includ-
ing fatigue) as well as functional scales. 
The inclusion of symptom and functional 
scales allows clinicians and researchers to 
see trends across dimensions, which al-
lows for greater understanding of CRF 
in association with other symptoms and 
QOL concerns in and across different 
scales. Furthermore, multidimensional 
instruments help inform interventional 
studies. Findings from these instruments 
provide in-depth data regarding changes in  
severity and the dimensions most impact-
ed by the intervention.
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TABLE 2. Category 2 Validated Patient-Reported Cancer-Related Fatigue Assessment Instruments

Instrument 
name

Validated 
population

Translation 
and/or cultural 

adaptation 
validation

# of 
Items

Constructs 
measured

Response options; 
recall

Clinically 
relevant 
cutoffs

Estimated 
completion 

time Practicalities

Category 2: Multi-item, unidimensional instruments

ESAS-r82 Palliative 
patients, 
ambulant 
patients, 
mixed 

population

Mapi Research 
Trust translated 
into more than 

20 languages83-89

9 Severity of 
symptoms: 

pain, activity, 
nausea, 

depression, 
anxiety, 

tiredness, lack 
of appetite, 
well-being, 

shortness of 
breath90

Visual or numeric rating 
scale of 0-10; recall 

period = “now.”

(Japanese) 
severe = 5-7; 

moderate/
severe = 3-487

10 minutes No cost, paper-
and-pencil

FIFS91 Advanced 
cancer,

inpatient 
and 

outpatient 
settings

No data 4 Severity ranked 
as better, 

worse,
or the same: 

over time

Likert-style and numeric 
rating scale of 0-10; 
evaluative responses

No data >5 minutes No cost; paper-
and-pencil or 

electronic

FACIT- 
Fatigue92

Active 
treatment, 
palliative 

care, 
survivor, 
mixed 
cancer 

population

Iranian,93 
Chinese,94 
Arabic10

13 Physical
and functional 

effects of 
fatigue; in 
relation to 

anemia

5-point Likert-type scale; 
7-day recall

<34 = relevant 
fatigue

>5 minutes Licensing 
required, paper-

and-pencil 
or electronic, 
face-to-face 
interviews, 

or telephone 
interviews

POMS-F95 Breast 
cancer, 
multiple 

cancer types

No data 7 Reflects mood 
states

Items rated on a 0-4 
scale; recall period: over 

the past week

Scores range 
from 0-28; 

higher score = 
higher fatigue.
Cutoff scores: 
≥7 and <5096

5-7 minutes Use requires a 
fee; paper-

and-pencil or 
electronic

VAS-F Aged 
18-55 years97

No data 18 Severity An “X” along a line: one 
end = “not at all tired”; 
other end = “extremely 

tired.”

Score, 0-100 5-10 minutes No cost; paper-
and-pencil

ESAS-r, Edmonton Symptom Assessment Scale, revised; FACIT-Fatigue, Functional Assessment of Chronic Illness Therapy – Fatigue; FIFS, Four-Item Fatigue 
Screening; POMS-F, Profile of Mood States – fatigue subscale; VAS-F, Visual Analogue Scale to Evaluate Fatigue Severity.
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TABLE 3. Category 3 Validated Patient-Reported Cancer-Related Fatigue Assessment Instruments

Instrument name Validated population
Translation and/or cultural 

adaptation validation No. of Items Constructs measured Response options; recall Clinically relevant cutoffs Estimated completion time Practicalities

Category 3: Multi-item, multidimensional instruments

BFI60 Palliative, survivor, mixed cancer 
population

Arabic,98 Ethiopian,99 Italian,100 
Indonesian94

9 Fatigue severity; fatigue 
interference; mild, moderate, 

severe

Numeric 0-10 scales. 0 = no fatigue, 10 
= as bad as imaginable (questions 1-3). 
0 = does not interfere, 10 = completely 

interferes (questions 4a-f); 24-hour recall

Mild, 1-3 (model 1) or 1-4 (model 
2); moderate, 4-6 (model 1) or 5-6 
(model 2); severe, 7-10 (models 1 

and 2); German cutoffs vary

>5 minutes Academic use, no cost; 
commercial use, licensing fee 

required; interview with research 
staff, electronic, or IVR without 

research staff

CFQ 11101 Breast cancer102 Brazil (primary care)103 11 Clinically significant fatigue, 
severity, physical fatigue, mental 

fatigue104

2 scoring systems: yes/no 
and 4-point scale

Not fatigued, ≤3; severe fatigue, ≥4 10-12 minutes No cost; paper-and-pencil

EORTC QLQ-FA12105 Curative and palliative, survivor, lung 
cancer, bone marrow transplant, 

metastatic cancer

No data 12 Used alongside the EORTC 
QLQ-C30; physical, emotional, and 

cognitive dimensions

4-point Likert-type scale; in the past week No proposed cutoff values; not 
used for diagnostic purposes

10-12 minutes No cost for academic use; fee for 
commercial use; paper-and-pencil 

or electronic

EORTC QLQ C-30106 Metastatic breast cancer, prostate 
cancer, gynecological cancers

Moroccan, Arabic,107 
Indonesian,108 Chinese109; 

translated into 54 languages110

30 For clinical research;  5 functional 
scales, 3 symptom scales, a global 

health status/QoL scale, and 6 
single items

4-point Likert-type scale; higher scores 
= better function; recall: within the “past 

week”

100: sadness; 90: physical and 
role function and QOL; 10: pain 

and fatigue111

10 minutes No cost for academic use; fee for 
commercial use; paper-and-pencil 

or electronic

FSI112,113 Breast cancer and mixed cancer 
population

No data 14 Fatigue severity, fatigue frequency, 
perceived interference associated 

with fatigue, daily pattern of 
fatigue

Numeric rating scale, 0-10 ≥3 average fatigue severity item or 
mean score ≥3 fatigue severity; in 

the last week

5 minutes Registration required; 
paper-and-pencil

FSSa Breast and prostate cancers,114 
advanced cancer115

Translations to Maltese, Arabic, 
Persian, Turkish, Portuguese, 

Norwegian, Danish, Swiss, and 
Swedish are for noncancer 

populations

8 Physical functioning; activities of 
daily living; sleep

7-point Likert scale; numerical; over the 
last week

The higher the score, the more 
severe the fatigue; minimum score 

9, maximum score 63

>10 minutes No cost; paper-and-pencil

MDASI61 Patients with cancer Arabic,116 Chinese,117 Filipino,118 
French,119 Greek,120 Japanese,121 

Korean,122 Russian123

13 Severity and interference 13 core items, presence and severity 
of symptoms and level of symptom 

interference with function; 24-hour recall

5-6, moderate; ≥7, severe 10-12 minutes No cost for academic use; licensing 
fee required for commercial use; 
paper-and-pencil, electronic, and 

telephone-based IVR

MFI124 Mixed population, active treatment, 
palliative, survivor

Swedish,125 French,126 Hindi,127 
Chinese,128 Polish,129 Brazilian,130 

French-Canadian131

20 5 dimensions of fatigue: general, 
mental, physical, reduced 

motivation, reduced activity

Likert-type scale Higher scores 
reflect greater severity

>5 minutes No cost for academic use

MFSI-SF132 Mixed  cancer population Chinese,133 Italian134 30 5 subscales: general, physical, 
emotional, mental, vigor

Likert-type scale; 7-day recall period Total fatigue, 24 -96; 
no cutoff scores135

>10 minutes No cost; paper-and-pencil

PFS-R136 Lung and breast cancer patients, 
breast cancer survivors 3 years from 

diagnosis

Spanish,137 Italian,138 Dutch,139 22 4 subscales: behavioral, affective, 
sensory, cognitive/mood

Scale of 0-10; recall concerns current 
experience

Higher scores reflect 
greater severity

>10 minutes No cost; paper-and-pencil

PFS-12140 African American and Caucasian 
breast cancer survivors 3 years from 

diagnosis

No data 12 4 subscales: behavioral, affective, 
sensory, 

cognitive/mood

Scale of 0-10; recall concerns current 
experience

0, no fatigue; 1-3, mild fatigue; 4-6, 
moderate fatigue; 7-10, 

severe fatigue141

5 minutes No cost; paper-and-pencil

PROMIS F-SF Adults, across all cancer types No data 7 Frequency, duration, and intensity; 
impact on physical, mental, and 

social activities

5-point Likert-type scale; 7-day and a 
daily recall (since waking up)

From 7-35, higher scores indicate 
more significant fatigue142

>10 minutes No cost; paper-and-pencil (short 
forms and profiles only), electronic

SF-36 Not cancer-specific but has 
been used in the breast, lung, 

gastrointestinal, lymphoma  
genitourinary, hematological cancer 

populations143

Turkish,144 
Italian78

36 Physical function, bodily pain, 
limitations, personal or emotional 
problems, emotional well-being, 
social function, energy/fatigue, 
and general health perception; 

perceived change in health

Combination of Likert scale questions, 
yes/no questions, and multiple-choice 

questions. Recall period = general, 
ranging from “now” to “4 weeks ago.”

High score = more favorable 
health state.

10 minutes No cost; electronic and paper-and-
pencil versions available

BFI, Brief Fatigue Inventory; CFQ 11, 11-item Chalder Fatigue Scale; EORTC QLQ C-30, 30-item European Organisation for Research and Treatment of Cancer Quality of Life 
Questionnaire – Cancer; EORTC QLQ-FA12, 12-item European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire – Cancer Related Fatigue; 
FSI, Fatigue Symptom Inventory; FSS, Fatigue Severity Scale; IVR, interactive voice response system; MDASI, MD Anderson Symptom Inventory; MFI, Multidimensional 
Fatigue Inventory; MFSI-SF, Multidimensional Fatigue Symptom Inventory – Short Form; PROMIS F-SF, Patient Reported Outcomes Measurement Information System, Fatigue 
– Short Form; PFS-12, Piper Fatigue Scale-R; Piper Fatigue Scale-12; QOL, quality of life; SF-36, RAND 36-Item Short Form Health Survey. 

aLimited use in patients with cancer.
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TABLE 3. Category 3 Validated Patient-Reported Cancer-Related Fatigue Assessment Instruments

Instrument name Validated population
Translation and/or cultural 

adaptation validation No. of Items Constructs measured Response options; recall Clinically relevant cutoffs Estimated completion time Practicalities

Category 3: Multi-item, multidimensional instruments

BFI60 Palliative, survivor, mixed cancer 
population

Arabic,98 Ethiopian,99 Italian,100 
Indonesian94

9 Fatigue severity; fatigue 
interference; mild, moderate, 

severe

Numeric 0-10 scales. 0 = no fatigue, 10 
= as bad as imaginable (questions 1-3). 
0 = does not interfere, 10 = completely 

interferes (questions 4a-f); 24-hour recall

Mild, 1-3 (model 1) or 1-4 (model 
2); moderate, 4-6 (model 1) or 5-6 
(model 2); severe, 7-10 (models 1 

and 2); German cutoffs vary

>5 minutes Academic use, no cost; 
commercial use, licensing fee 

required; interview with research 
staff, electronic, or IVR without 

research staff

CFQ 11101 Breast cancer102 Brazil (primary care)103 11 Clinically significant fatigue, 
severity, physical fatigue, mental 

fatigue104

2 scoring systems: yes/no 
and 4-point scale

Not fatigued, ≤3; severe fatigue, ≥4 10-12 minutes No cost; paper-and-pencil

EORTC QLQ-FA12105 Curative and palliative, survivor, lung 
cancer, bone marrow transplant, 

metastatic cancer

No data 12 Used alongside the EORTC 
QLQ-C30; physical, emotional, and 

cognitive dimensions

4-point Likert-type scale; in the past week No proposed cutoff values; not 
used for diagnostic purposes

10-12 minutes No cost for academic use; fee for 
commercial use; paper-and-pencil 

or electronic

EORTC QLQ C-30106 Metastatic breast cancer, prostate 
cancer, gynecological cancers

Moroccan, Arabic,107 
Indonesian,108 Chinese109; 

translated into 54 languages110

30 For clinical research;  5 functional 
scales, 3 symptom scales, a global 

health status/QoL scale, and 6 
single items

4-point Likert-type scale; higher scores 
= better function; recall: within the “past 

week”

100: sadness; 90: physical and 
role function and QOL; 10: pain 

and fatigue111

10 minutes No cost for academic use; fee for 
commercial use; paper-and-pencil 

or electronic

FSI112,113 Breast cancer and mixed cancer 
population

No data 14 Fatigue severity, fatigue frequency, 
perceived interference associated 

with fatigue, daily pattern of 
fatigue

Numeric rating scale, 0-10 ≥3 average fatigue severity item or 
mean score ≥3 fatigue severity; in 

the last week

5 minutes Registration required; 
paper-and-pencil

FSSa Breast and prostate cancers,114 
advanced cancer115

Translations to Maltese, Arabic, 
Persian, Turkish, Portuguese, 

Norwegian, Danish, Swiss, and 
Swedish are for noncancer 

populations

8 Physical functioning; activities of 
daily living; sleep

7-point Likert scale; numerical; over the 
last week

The higher the score, the more 
severe the fatigue; minimum score 

9, maximum score 63

>10 minutes No cost; paper-and-pencil

MDASI61 Patients with cancer Arabic,116 Chinese,117 Filipino,118 
French,119 Greek,120 Japanese,121 

Korean,122 Russian123

13 Severity and interference 13 core items, presence and severity 
of symptoms and level of symptom 

interference with function; 24-hour recall

5-6, moderate; ≥7, severe 10-12 minutes No cost for academic use; licensing 
fee required for commercial use; 
paper-and-pencil, electronic, and 

telephone-based IVR

MFI124 Mixed population, active treatment, 
palliative, survivor

Swedish,125 French,126 Hindi,127 
Chinese,128 Polish,129 Brazilian,130 

French-Canadian131

20 5 dimensions of fatigue: general, 
mental, physical, reduced 

motivation, reduced activity

Likert-type scale Higher scores 
reflect greater severity

>5 minutes No cost for academic use

MFSI-SF132 Mixed  cancer population Chinese,133 Italian134 30 5 subscales: general, physical, 
emotional, mental, vigor

Likert-type scale; 7-day recall period Total fatigue, 24 -96; 
no cutoff scores135

>10 minutes No cost; paper-and-pencil

PFS-R136 Lung and breast cancer patients, 
breast cancer survivors 3 years from 

diagnosis

Spanish,137 Italian,138 Dutch,139 22 4 subscales: behavioral, affective, 
sensory, cognitive/mood

Scale of 0-10; recall concerns current 
experience

Higher scores reflect 
greater severity

>10 minutes No cost; paper-and-pencil

PFS-12140 African American and Caucasian 
breast cancer survivors 3 years from 

diagnosis

No data 12 4 subscales: behavioral, affective, 
sensory, 

cognitive/mood

Scale of 0-10; recall concerns current 
experience

0, no fatigue; 1-3, mild fatigue; 4-6, 
moderate fatigue; 7-10, 

severe fatigue141

5 minutes No cost; paper-and-pencil

PROMIS F-SF Adults, across all cancer types No data 7 Frequency, duration, and intensity; 
impact on physical, mental, and 

social activities

5-point Likert-type scale; 7-day and a 
daily recall (since waking up)

From 7-35, higher scores indicate 
more significant fatigue142

>10 minutes No cost; paper-and-pencil (short 
forms and profiles only), electronic

SF-36 Not cancer-specific but has 
been used in the breast, lung, 

gastrointestinal, lymphoma  
genitourinary, hematological cancer 

populations143

Turkish,144 
Italian78

36 Physical function, bodily pain, 
limitations, personal or emotional 
problems, emotional well-being, 
social function, energy/fatigue, 
and general health perception; 

perceived change in health

Combination of Likert scale questions, 
yes/no questions, and multiple-choice 

questions. Recall period = general, 
ranging from “now” to “4 weeks ago.”

High score = more favorable 
health state.

10 minutes No cost; electronic and paper-and-
pencil versions available
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It can be argued that despite the addi-
tional data that category 3 measurements 
provide, they may fail to provide evidence 
for the variability that can occur across 
these dimensions and constructs of CRF. 
Another potential disadvantage to using 
multidimensional scales is their length. 
The longest category 3 instruments in-
clude 36 items, and this length can be 
burdensome for fatigued patients no mat-
ter what their disease stage. In addition, 
scoring larger instruments by hand can be 
demanding for clinicians. When deciding 
on a measure to use, it is essential to con-
sider all these factors and their impact on 
the study objectives.

Proposals for Standardization
Based on the available results of psycho-
metric and population-based studies, 
we recommend the following PROs for 
measuring CRF (Table 4): The NCCN 
single-item tool is recommended for mea-
suring clinical significance, and the BFI 
offers fast, easy, helpful cutoffs and mea-
sures of both severity and daily function-
ing interference. Further, when assessing 
multidimensional qualities and fatigue  
symptom cluster is necessary, either the 
MDASI or ESAS-r offers a robust CRF 

measure. Furthermore, psychometrically 
rigorous translations of the MDASI into 
various non-English versions can be used to 
gather symptom severity and interference 
ratings that can be comparably interpret-
ed across patient nationalities.72 The rig-
orously developed Patient Reported Out-
comes Measurement Information System 
(PROMIS) measurement system, including 
the PROMIS–Fatigue Short Form, has ad-
vantages related to comparison and norms 
across populations. The MYCaW has been 
used in specialized cases73-75, 145 and studies 
have demonstrated that this tool is easy 
to implement in real-life clinical practice, 
and like the ESAS-r, offers multiple time 
perspectives, and complement each oth-
er by viewing CRF multidimensionally. 
Results of the EORTC QLQ-C30 are a 
good outcome measure for QOL during 
certain time points—such as pre- and post 
therapy—and are good for comparative re-
search; however, they are limited in terms 
of longitudinal fatigue assessment. 

Complementary measurement use oc-
curs when clinicians find it important 
to combine a symptom perspective (eg, 
ESAS-r) and a patient-centered perspec-
tive (eg, MYCaW) while assessing im-
pacts to QOL (eg, EORTC QLQ-C30). 

While single-item screening measures 
are quick, they are limited in assessing 
the multiple domains of CRF yet com-
pleting longer instruments may be prob-
lematic and burdensome for patients 
with advanced cancer. 

As we have shown, when the multidi-
mensional nature of CRF is considered in 
addition to concerns such as recall period, 
treatment regimen, and the availability of 
validated measures that have been trans-
lated, selecting subjective CRF measures 
can become complex. This creates barri-
ers for clinicians who attempt to integrate 
CRF into their decision-making and in-
stead are faced with a lack of meaningful, 
interpretable summary measures.59 For 
these reasons, we suggest the following 
areas in which future research can help 
improve the use of PROs and our under-
standing of CRF.

Future Directions
Future research should explore several 
areas of CRF measurement and PRO use. 
From a patient perspective, the CRF assess-
ment should include measurements across 
diverse populations and consider patient 
burden. The National Cancer Institute has 
recently implemented the Patient-Reported 
Outcomes Common Terminology Criteria 
for Adverse Events (PRO-CTCAE), which 
addresses this consideration. This recently 
validated PRO instrument is for clinical tri-
al use in reporting symptomatic adverse 
events (AEs); it minimizes patient burden 
by shortening HRQOL questionnaires.147 
In total, a library of 124 PRO-CTCAE 
items were created that represent 78 symp-
tomatic toxicities from which researchers 
can choose the relevant items depending on 
the study population. The PRO-CTCAE 
was created to enhance the precision and 
patient-centeredness of AE reporting.148 
Studies using the PRO-CTCAE library for 
CRF are beginning to emerge, suggesting 
this as a potential future direction for clin-
ical trial research. 

Additionally, researchers should eval-
uate patient preferences for handwritten  

TABLE 4. CRF PRO Recommendations

NCCN single-item tool Indicates clinical significance

BFI Offers fast, easy, helpful cutoffs and measures of both severity and daily 
functioning interference

MDASI Robust CRF measure; psychometrically rigorous translations can be 
used to gather symptom severity and interference ratings that can be 
comparably interpreted across patient nationalities

ESAS-r Robust CRF measure; multidimensional; offers multiple time perspectives; 
complements the MYCaW

PROMIS–Fatigue  
Short Form

Advantageous for conducting comparisons and identifying norms across 
populations

MYCaW Easy to implement in clinical practice; supports patient reports of CRF 
multidimensionality; offers multiple time perspectives; complements the 
ESAS-r

EORTC QLQ-C30 Good outcome measure for QOL during certain time points—such as 
pre- and post therapy; supports comparative research

BFI, Brief Fatigue Inventory; CRF, cancer-related fatigue; ESAS-r, Edmonton Symptom Assessment Scale; 
EORTC QLQ C-30, 30-item European Organisation for Research and Treatment of Cancer Quality of Life 
Questionnaire – Cancer; MDASI, MD Anderson Symptom Inventory; MYCaW, Measure Yourself Concerns 
and Wellbeing; NCCN, National Comprehensive Cancer Network; PRO, patient-reported outcome; 
PROMIS F-SF, Patient Reported Outcomes Measurement Information System, Fatigue – Short Form; QOL, 
quality of life. 
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vs electronic questionnaires. From a 
measurement consideration, researchers 
can explore completion times and com-
pletion rates for each of the validated 
fatigue PRO measures in real-world set-
tings and how these may differ in elec-
tronic data collection compared with 
paper-and-pencil administration. 

When considering measures in the de-
sign phase, researchers could include com-
parisons of instruments and where needed, 
provide cross-cultural validity to support 
international clinical guidelines.72 Addi-
tional research investigating patient pref-
erences for specific CRF PRO instruments 
may find that patient preferences differ or 
align with researcher and clinician prefer-
ences. Future studies should also examine 
the impact of whether a questionnaire is 
free for public use or requires payment for 
licensing on the uptake of measures.

When undertaking CRF research, in-
vestigators should consider various meth-
odologies that enrich the applicability and 
implementation of research outcomes in 
real-life integrative oncology (IO) clinical 
practice. For example, as in studies of sup-
portive and palliative care, IO pragmatic 
studies need to respect the typical IO set-
ting regarding patient preferences, pa-
tient-tailored treatment, and multimodal 
IO programs, as well as questions on how 
to maintain adherence and continuity of 
care. In doing so, pragmatic research will 
complement randomized control trials’ 
line of research.

CRF researchers should also consider 
broadening their focus—not just examin-
ing the impact of CRF on patients’ QOL, 
but also including additional oncology 
parameters. Such future studies could 
include measuring the impact of CRF on 
adherence to oncology treatment proto-
cols149 and assessing the cost effectiveness 
of CRF analysis. Studies that explore CRF 
should examine its impact on, or associa-
tion with, other symptoms, relationships, 
employment, and absenteeism/presentee-
ism; related outcomes should be included 
in studies when feasible.

These future research considerations 
increase the possibility for guidelines on 
CRF and IO to include rigorous pragmat-
ic and controlled research in their inclu-
sion criteria, even if not randomized, to 
address the real-life IO setting in leading 
cancer centers in the US and internation-
ally. In addition, publications could in-
clude studies where CRF is the primary 
clinical outcome and studies that assess 
CRF-related QOL-concerns (eg, pain, 
insomnia, anxiety, appetite) in a broader 
patient-centered context. By recognizing 
these criteria, clinicians and researchers 
can better understand the overlap across 
the multidimensional aspects of fatigue.

Conclusions
This review introduced CRF, summarized 
the literature concerning CRF prevalence 
and impacts, challenges for diagnosis and 
treatment, issues with CRF measurement, 
the most widely reported CRF PRO mea-
sures, and provided recommendations on 
validated CRF PRO measures use based 
on specific contexts. 

CRF is a complex and persistent symp-
tom that impacts many patients with can-
cer throughout their disease experience. 
Like many symptoms, CRF is predomi-
nantly assessed through subjective PRO 
instruments for a variety of reasons across 
clinical practice and research. The more 
complex the measure and the more do-
mains that are assessed, the greater the 
challenge of measuring CRF can become. 
As research progresses, it is increasingly 
evident that objective measures are need-
ed to understand CRF etiology; such 
measures are instrumental in developing 
effective CRF interventions. In this effort, 
research utilizes objective lab- and per-
formance-based measures, but it must be 
noted that objective measures, such as 
handgrip strength, lean body mass, and 
maximal inspiratory pressure, should 
not replace subjective measures.150 Rath-
er, objective and subjective measures can 
work in a complementary way to support 
patient care. 

Presenting the criteria for how re-
searchers make measurement decisions 
in their published findings would further 
support a collective move toward a core 
group of measures that will improve the 
ability to compare clinical and research 
outcomes with one another. With this 
move toward standardization, we antic-
ipate that our understanding of CRF and 
ways to effectively measure CRF will pos-
itively impact patient care with detailed 
guidelines that assist in improved CRF 
management and intervention. 
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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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BSC:

2422 3830 32 34 36

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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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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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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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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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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Introduction
The peripheral T-cell lymphomas 
(PTCLs) are derived from the malig-
nant transformation of postthymic T 
lymphocytes.1 They are uncommon and 
markedly heterogeneous, representing 
about 10% to 15% of all non-Hod-
gkin lymphomas and encompassing 28 
distinct entities with differing postu-
lated normal counterparts (Table 1). 
Despite signi� cant variation in pathol-
ogy and presentation, the most com-
mon subtypes—PTCL, not otherwise 
speci� ed (PTCL-NOS), angioimmuno-
blastic T-cell lymphoma (AITL), and 
systemic anaplastic large cell lymphoma 
(sALCL)—tend to be treated similarly 
and are the focus of this review. AITL 
falls within the broader category of 
nodal lymphomas of T follicular helper 
(TFH) cell origin, which also includes 
follicular T-cell lymphoma (FTCL) and 
nodal PTCL with TFH phenotype, both 
of which are treated similarly to AITL. 
Other, less-common subtypes, such 
as adult T-cell leukemia/lymphoma 
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ABSTRACT 
The peripheral T-cell lymphomas (PTCLs) are a notoriously diverse 

family of non-Hodgkin lymphomas with generally aggressive 

biology. Clinical management is challenging given a largely 

inadequate literature base comprised of few randomized trials and 

heterogeneous observational reports. Herein, we provide an account 

of our practice in the treatment of the 3 most common nodal PTCLs:

PTCL, not otherwise specifi ed, angioimmunoblastic T-cell lymphoma, 

and anaplastic large cell lymphoma (ALCL). In the up-front setting, 

we employ anthracycline-based induction, with the incorporation 

of brentuximab vedotin for all those with ALCL and consideration 

in those with other CD30-expressing PTCLs based on improved 

progression-free and overall survival in the absence of additional 

toxicity in the ECHELON-2 trial. We strongly consider high-dose 

therapy with autologous stem cell rescue in fi rst complete remission. 

In the relapsed or refractory (R/R) setting, we often look to clinical 

trials or choose from 4 FDA-approved single agents—belinostat, 

brentuximab vedotin, romidepsin, and pralatrexate—based on tumor 

phenotype and side-effect profi les. Our goal in the R/R setting is 

achievement of complete remission followed by allogeneic transplant 

with curative intent in appropriate candidates or long-term disease 

control in others. Numerous investigational agents are advancing 

through trials and have potential to alter standards of care in the 

near future.
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(ATL), T-cell prolymphocytic leuke-
mia, T-cell large granular lymphocytic 
leukemia, mycosis fungoides/Sézary 
syndrome, and extranodal natural kill-
er (NK)/TCL, nasal type, have unique 
treatments and approaches and are  
reviewed elsewhere.2-7

Two large retrospective series are 
often quoted as historical controls 
in providing expected outcomes for  
patients with PTCL: the International 
T-cell Lymphoma Project (ITCLP) and 
the British Columbia Cancer Agency 
(BCCA) series. They report outcomes 
on 1314 and 199 cases, respectively.8,9 
Most patients in these series were treat-
ed with up-front anthracycline-based in-
duction without consolidative high-dose 
therapy and autologous stem cell rescue 
(HDT/ASCR). Five-year overall survival 
(OS) for the most common subtypes was 
generally less than 50%.8,9 However, we 
believe that current practices—namely, 
the addition of etoposide to induction 
regimens, incorporation of brentuximab 
vedotin (BV; Adcetris) in CD30-positive 
subtypes, offering consolidative HDT/
ASCR to appropriate patients, and 
use of multiple approved agents in the  
relapsed/refractory (R/R) setting—likely 
result in outcomes that are superior to 
those in these historical data sets. Still, 
the treatment of PTCL is hindered by its 
rarity and subsequent lack of random-
ized data. As such, treatment decisions 
and strategies are founded upon our 
interpretation of the best existing data 
in concert with clinical experience and 
often significant joint decision-making 
with our patients. National guidelines 
exist from the National Comprehen-
sive Cancer Network (NCCN)10 and 
the British Society for Haematolo-
gy.11 In this review, we provide our  
approach to PTCL, highlighting what 
we consider “standard-of-care” prac-
tices and emphasizing ongoing attempts 
to increasingly personalize treatment 
for individual histologies and unique  
genetic subsets. 
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TABLE 1. WHO 2016 Mature T- and NK-Cell Neoplasms

WHO classification Proposed cell of origin

T-cell prolymphocytic leukemia Unknown T cell with mature phenotype, possible 
intermediary between cortical thymocyte and 

mature T cell

T-cell large granular lymphocytic leukemia CD8+ αβ T cell (rarely γδ T cell)

Chronic lymphoproliferative disorder of NK 
cells

Mature NK cell

Aggressive NK-cell leukemia Activated NK cell

Systemic EBV-positive T-cell lymphoma of 
childhood

Cytotoxic CD8+ T cell or activated CD4+ T cell

Chronic active EBV infection of T- and NK-
cell type, systemic form

CD4+ T cell, cytotoxic CD8+ T cell, NK cell (rarely 
γδ T cell)

Hydroa vacciniforme–like lymphoproliferative 
disorder

Skin-homing cytotoxic T/NK cell

Severe mosquito bite allergy Activated NK cell

Adult T-cell leukemia/lymphoma CD4+ T cell

Extranodal NK-/T-cell lymphoma, nasal type Activated NK cell, less commonly cytotoxic T cell

Enteropathy-associated T-cell lymphoma Intestinal intraepithelial T cell

Monomorphic epitheliotropic intestinal T-cell 
lymphoma

Intestinal intraepithelial T cell

Intestinal T-cell lymphoma, NOS Heterogeneous, usually cytotoxic T cell

Indolent T-cell lymphoproliferative disorder 
of the gastrointestinal tract

Mature peripheral T cell

Hepatosplenic T-cell lymphoma γδ T cell, less commonly cytotoxic αβ T cell

Subcutaneous panniculitis-like T-cell 
lymphoma

Mature cytotoxic αβ T cell

Mycosis fungoides Mature skin-homing CD4+ T cell

Sézary syndrome Circulating memory T cell

Lymphomatoid papulosis Activated skin-homing T cell

Primary cutaneous anaplastic large cell 
lymphoma

Activated skin-homing T cell

Primary cutaneous γδ T-cell lymphoma Activated mature γδ T cell

Primary cutaneous CD8+ aggressive 
epidermotropic cytotoxic T-cell lymphoma

Skin-homing CD8+ T cell

Primary cutaneous acral CD8+ T-cell 
lymphoma

Skin-homing CD8+ T cell

Primary cutaneous CD4+ small/medium 
T-cell lymphoproliferative disorder

Skin-homing CD4+ T cell with TFH phenotype

PTCL, NOS Activated, mature T cell

Angioimmunoblastic T-cell lymphoma CD4+ TFH cell

Follicular T-cell lymphoma CD4+ TFH cell

Nodal PTCL with TFH phenotype CD4+ TFH cell

Anaplastic large cell lymphoma, ALK positive Activated mature cytotoxic T cell

Anaplastic large cell lymphoma, ALK 
negative

Activated mature cytotoxic T cell

Breast implant–associated anaplastic large 
cell lymphoma

Activated mature cytotoxic T cell

EBV, Epstein-Barr virus; NK, natural killer; PTCL, NOS, peripheral T-cell lymphoma, not otherwise  

specified; TFH, T follicular helper; WHO, World Health Organization.
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Current Standards for 
Diagnosis
A considerable challenge in manag-
ing PTCL is arriving at a confident 
diagnosis. TCLs are rare, and poten-
tial diagnoses should be approached  
accordingly. We recommend review by 
an experienced hematopathologist at a 
high-volume center whenever possible. 
Still, consensus may not be uniform. 
For example, in the ITCLP, a consen-
sus diagnosis (agreement among 3 of 
4 expert pathologists) was reached 
in only 74% to 81% of cases for an-
aplastic lymphoma kinase (ALK)–neg-
ative sALCL, PTCL-NOS, and AITL.8 
Moreover, 10.4% of cases were either 
misdiagnosed initially or deemed unclas-
sifiable upon expert review. In addition, 
clinical features, often unavailable to the 
pathologist, can influence diagnoses. For 
example, clinical input, such as presence 
of a rash, led to a change in diagnosis 
in 6.4% of all cases within the ITCLP. 
Knowledge of human T-cell leukemia 
virus (HTLV)–1 status led to 38.7% of 
cases of PTCL-NOS being reclassified 
to ATL. These findings underscore the 
potential importance of communication 
between clinicians and pathologists and 
thoughtful integration of the clinical pre-
sentation with histology, immunophe-
notyping, and molecular studies. 

For initial diagnosis, excisional or 
incisional biopsy is preferred over core 
needle biopsy if feasible. Histologic re-
view is mandatory. Cases classified as 
PTCL-NOS are those that cannot be 
classified as one of the specific TCLs in 
the World Health Organization clas-
sification system. PTCL-NOS has a 
broad histological presentation but in 
lymph node most commonly results in 
effacement of normal architecture with 
a diffuse infiltrate of medium- and/
or large-sized cells with many mitotic 
figures. Some cases show a prominent 
inflammatory cell background.12 AITL 
characteristically displays a distinct 
clustering pattern of small- to medium- 

sized neoplastic lymphocytes with clear 
cytoplasm and minimal atypia near high 
endothelial venules (HEVs), progressive-
ly resulting in hyperplasia and arboriza-
tion (branching out) of HEVs within the 
paracortex, hence the angioimmunoblas-
tic name.12 The clusters are surrounded 
by an expanded follicular dendritic 
meshwork, and the background is typ-
ically rich in mixed inflammatory cells, 
including reactive lymphocytes, histio-
cytes, plasma cells, and eosinophils. Neo-
plastic cells are negative for Epstein-Barr 
virus (EBV), but an infiltrate of EBV- 
positive B cells is almost always pres-
ent, at times progressing to advanced 
EBV-driven B-cell lymphoprolifera-
tive disorders, most commonly diffuse 
large B-cell lymphoma.13 Nodal PTCL 
with TFH phenotype is immunopheno-
typically similar to AITL but typically 
shows a diffuse infiltration pattern with-
out prominent vascular proliferation,  
expansion of follicular dendritic cell 
meshworks, or a polymorphic inflam-
matory cell background. In ALK-positive 
sALCL, broad morphology is observed 
with multiple recognized histologic pat-
terns, but there is universal detection of 
typically large, hallmark cells with eccen-
tric, horseshoe-shaped nuclei and promi-
nent Golgi zones.14 Other classic findings 
are multinucleated cells with nuclei in a 
wreath-like pattern and cells that appear 
to have nuclear inclusions (“doughnut 
cells”).15 The most common morpholo-
gy, termed the common pattern, demon-
strates cohesive sheets and clusters of 
mostly large cells with frequent hallmark 
cells that efface the lymph node archi-
tecture or grow within sinuses.15 ALK- 
negative sALCL shows morphology sim-
ilar to the common pattern of ALK-posi-
tive sALCL, and they cannot be reliably 
distinguished from one another based  
on morphologic grounds alone.

Immunohistochemistry (IHC) stud-
ies are paramount in diagnosis and 
should include pan–B- and T-cell mark-
ers. In general, TCLs variably express 

T-cell antigens and lack B-cell antigens,  
although no one marker reliably or con-
sistently defines individual subtypes. It 
is critical to recognize that unlike B-cell 
lymphomas, which are characterized by 
an algorithmic diagnostic approach with 
largely reproducible immunophenotyp-
ic patterns, TCLs display greater antigen 
aberrancy that vary within subtypes or 
even individual disease course.16,17 For 
example, in one immunophenotype re-
view of 76 cases of PTCL, 82% displayed 
aberrant expression of 1 or more pan– 
T-cell markers.16 The majority of nodal 
PTCL-NOS cases express CD4 and lack 
CD8, although CD4-negative/CD8- 
positive, CD4-negative/CD8-negative, 
and CD4-positive/CD8-positive cases 
have all been documented.12,17 They typ-
ically express T-cell receptor beta (beta 
F1), frequently show loss of CD5 and 
CD7, and sometimes express cytotoxic 
markers (eg, TIA1, granzyme B, perfo-
rin); rarely, single TFH-cell markers may 
be observed.17 In contrast, the neoplas-
tic cells in AITL are nearly always CD4- 
positive and defined by a TFH immuno-
phenotype, including CD10, CXCL13, 
CXCR5, ICOS, BCL6, PD1 (CD279), 
CD200, SAP, and MAF, although the 
extent and intensity of staining is vari-
able.18-24 Expression of at least 2, and 
preferably 3, TFH-cell markers in addi-
tion to CD4 is recommended to assign 
a TFH phenotype in a nodal TCL and 
to establish a diagnosis of nodal PTCL 
with TFH phenotype. By definition, CD30 
is expressed in sALCL and is generally 
strongly and uniformly positive, but it 
can be diminished in the smaller cells 
seen in some of the uncommon histo-
logic variants of ALK-positive sALCL 
(and seen variably in PTCL-NOS and 
AITL).25 Systemic ALCLs are CD4- 
positive in the majority of cases, show 
frequent loss of pan–T-cell antigens, 
and commonly express cytotoxic mark-
ers. Assessment of ALK rearrangement 
status is needed in sALCL, which is  
usually performed by IHC with  
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anti-ALK monoclonal antibodies (ALK 
expression is absent in all normal post-
natal human tissue except rare cells in 
the central nervous system).26 Cytoge-
netic or sequencing analyses can iden-
tify the ALK rearrangement but are not 
necessary if ALK staining is positive 
by IHC. Distinguishing ALK-negative  
sALCL from CD30-positive PTCL-NOS 
can be challenging, although the pres-
ence of hallmark cells, cohesive or sinu-
soidal growth, significant loss of T-cell  

markers, and strong, uniform CD30 
positivity favor ALK-negative sALCL.1 
Rare diagnostic challenges include cases 
with traditional B-cell marker positivi-
ty (such as CD20 or CD79a) or cases 
exhibiting co-expression of CD15 and 
CD30, which is typically associated 
with classic Hodgkin lymphoma.27-30 
Therefore, whereas IHC is an essential 
component in diagnosis of all PTCLs, it 
must be supported by a comprehensive 
morphological and clinical evaluation.

Molecular Testing
We perform T-cell clonality testing by 
polymerase chain reaction or next-gen-
eration sequencing (NGS) in order to 
detect clonal T-cell receptor (TCR) gene 
rearrangements. A potential pitfall is 
equating the presence of clonality to a 
diagnosis of PTCL, yet clonal rearrange-
ment alone is not sufficient for diagno-
sis. False positives can be seen and non-
malignant clones are not uncommon in 
reactive instances, such as infection or 

Making Progress in PTCL: Significant Unmet Needs

Peripheral T-cell lymphomas (PTCLs) are a heter-
ogenous group of disorders that tend to behave 
aggressively. As noted by Stuver et al in their 

recent review, progress in managing these disorders is 
relatively rare, due to difficulties in pathologic diagno-
sis and the lack of targets.

The standard therapy for PTCLs remains an anthra-
cycline-based regimen like CHOP (cyclophosphamide, 
doxorubicin, vincristine, and prednisone), but the pro-
gression-free survival (PFS) in patients with PTCLs is 
inferior to that of similarly staged patients with B-cell 
lymphomas. Stuver et al note that within the larger 
group of PTCLs, certain lymphomas may be more 
amenable to an enhanced treatment algorithm.

1. Identify CD30 expression. As noted in the review, 
using brentuximab vedotin (Adcetris) to target 
CD30 expression provides the best efficacy in 
both the frontline and relapse settings.

2. If disease is CD30 negative, treating with etopo-
side can improve complete response (CR) and 
PFS.

3. High-dose chemotherapy can enhance PFS, 

particularly in those patients achieving CR. While 
this approach is limited by age and performance 
status, the use of high-dose chemotherapy in the 
first CR can extend PFS and thus improve overall 
survival (OS).

While the frontline therapies discussed by Stuver et 
al have improved CR, PFS, and OS in selected popula-
tions, many patients remain likely to relapse and have 
limited options in that setting. Single agents currently 
used in the relapse setting are being studied in com-
bination with both first-line chemotherapy and each 
other, which has promise for improving outcomes.

Three areas have particular investigative potential: 
personalized diagnostics to identify molecular targets; 
epigenetic modifiers; and immunotherapy, both in the 
form of cellular therapies as well as bispecific ther-
apeutic entities. The ongoing studies in all of these 
areas give me optimism for further improvement in 
treating PTCLs.

REFERENCE
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autoimmunity, in which an exaggerat-
ed immune response can result in T-cell 
clonal expansion.31,32 Moreover, the  
absence of TCR rearrangements does  
not exclude diagnoses, as amplification 
may fail in cases of poor sampling or 
low tumor burden. Rearrangement of 
the T-cell receptor γ gene (TRG) alone 
does not constitute a primary γδ TCL, 
which usually displays a unique γδ T-cell 
phenotype and has additional diagnos-
tic features. 

Aside from TCR rearrangement test-
ing, no molecular testing is absolutely 
mandatory in diagnosis or treatment 
selection. However, we attempt NGS 
when feasible in order to gain additional 
diagnostic and prognostic information. 
We use Memorial Sloan Kettering – Inte-
grated Mutation Profiling of Actionable 
Cancer Targets (MSK-IMPACT), a target-
ed panel utilizing hybridization capture–
based NGS.33 Multiple publications now 
exist detailing the molecular landscape of 
various PTCL histologies, and with larger 
data sets and deeper depths of sequenc-
ing, the diagnostic and prognostic value 
of certain molecular alterations is increas-
ingly noted. Most notable are the high 
frequencies of overlapping mutations in 
epigenetic modifiers in AITL.34-38 These 
include TET2 (50%-80%), DNMT3A 
(20%-30%), and IDH2 (20%-30%), 
especially IDH2 R172 mutations.38 The 
RHOA G17V mutation is also observed 
in AITL in up to 70% of cases.39,40 How-
ever, none of these mutations are entirely 
specific for AITL, as they can be observed 
in other entities, especially nodal PTCL 
with TFH phenotype. Other molecular 
aberrations that carry diagnostic value 
include ALK rearrangements in ALK-pos-
itive sALCL, rearrangement of DUSP22 
or TP63 in ALK-negative sALCL,41 and 
ITK-SYK fusions in follicular TCL.42,43 
With the exception of ALK, none are en-
tirely pathognomonic. 

Up-front strategies based on molecu-
lar profiles are not currently borne out. 
Recent data from our center show that 

TP53 aberrations may be associated 
with decreased responses and inferi-
or survival outcomes in those treated 
with up-front anthracycline-based  
combination therapy.44 Various gene ex-
pression signatures may also delineate 
high-risk patients,45,46 although gene ex-
pression profiling is not routinely used 
or always readily available in clinical 
practice. Induction strategies based on 
mutational profiling are not defined, and 
much of the aforementioned data lack 
large-scale prospective validation. While 
we foresee decision-making based on 
tumor molecular profiling to play a key 
role in future treatment paradigms, this 
concept is not yet practiced. 

Initial Work-up
Other testing that we routinely obtain 
at initial diagnosis includes a complete 
blood count, comprehensive metabolic 
panel, lactate dehydrogenase (LDH), and 
serology for HTLV-1 (with anti–HTVL-1 
antibodies), which lends diagnostic sup-
port to ATL if positive. We obtain bone 
marrow aspirate and biopsy for full stag-
ing, as marrow involvement likely carries 
prognostic significance.47,48 Staging is by 
the Lugano Modification of Ann Arbor 
Staging System.49 For staging, an 18- 
fluoro-2-deoxyglucose PET/CT scan is 
recommended over CT, given the poten-
tial for extranodal disease. We prefer full  

body scanning (vertex to feet), given  
frequent cutaneous involvement.50 Near-
ly 30% of patients in our retrospective 
series had detectable disease by PET/CT 
that was not identified by standard CT 
of the neck, chest, abdomen, and pelvis.50  
However, PET/CT imaging is not ade-
quately sensitive at detecting bone mar-
row involvement in PTCL and does not 
replace bone marrow evaluation.51,52 

Stratification for Treatment 
Selection
Whenever possible, the goal of initial 
therapy is cure or long-term remission. 
We estimate baseline prognosis with the 
International Prognostic Index (IPI), but 
scores do not influence our management 
and there is no well-defined paradigm for 
treatment selection by prognosis. Other 
prognostic scoring systems for PTCL 
have been proposed, but none provide 
practice-changing improvement over 
IPI.53 Molecular features, such as TP53 
alterations44 and certain gene expression 
profiles,45,46 may prognosticate patients 
who have worse outcomes, although these 
are not currently factored into treatment 
algorithms. Essentially all patients re-
quire therapy, including those with limit-
ed-stage or low-risk disease by prognostic 
indices, as outcomes are still poor and the 
natural history is progressive disease. We 
offer participation in clinical trials to all 
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TABLE 2. Historical Outcomes With Up-front Anthracycline-Based Therapy

Subtype Series Cases 5-year PFS rate, % 5-year OS rate, %

PTCL-NOS BCCA
ITCLP

117
229

29
20

35
32

AITL BCCA
ITCLP

10
213

13
18

36
32

ALK-positive ALCL BCCA
ITCLP

12
76

28a

60
58
70

ALK-negative ALCL BCCA
ITCLP

18
72

28a

36
34
49

AITL, angioimmunoblastic T-cell lymphoma; ALCL, anaplastic large cell lymphoma; ALK, anaplastic lympho-
ma kinase; BCCA, British Columbia Cancer Agency; ITCLP, International T-cell Lymphoma Project; OS, over-
all survival; PFS, progression-free survival; PTCL-NOS, peripheral T-cell lymphoma, not otherwise specified.

aPFS data for ALCL reported combined outcomes of ALK-positive and ALK-negative disease.
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eligible patients. Below we provide our 
“standard-of-care” approach in the up-
front setting in the absence of a suitable 
clinical trial. 

Therapy Selection
Anthracycline-Based Therapy 
We consider CHOP-based therapy (cy-
clophosphamide, doxorubicin, vincris-
tine, prednisone) as a standard of care in 
the up-front setting. Randomized trials 
of gemcitabine-based regimens54-56 and 
alternative cytotoxic platforms57 have 
not proven superior. The ITCLP and 
BCCA series serve as historical controls,  

providing the minimum expected out-
comes when patients are given stand-
alone anthracycline-based therapy with-
out additional agents or consolidation 
(Table 2).8,9 Aside from ALK-positive 
sALCL, which consistently displays 
superior outcomes, 5-year progres-
sion-free survival (PFS) rates across these 
series were generally less than 30%, and 
5-year OS rates were generally less than 
40%. Despite poor survival outcomes, 
response rates to CHOP-based therapy 
are actually high. In the BCCA series, 
objective response rates (ORRs) for 
PTCL-NOS, AITL, and sALCL (both 

ALK-positive and ALK-negative) were 
84%, 90%, and 76%, respectively. 
Contemporary reports show similarly 
high responses. For example, in ECH-
ELON-2 (NCT01777152; see below), 
the randomized phase 3 trial of CHOP 
vs BV-CHP (BV plus cyclophospha-
mide, doxorubicin, and prednisone) 
in CD30-positive PTCLs, ORR in the 
CHOP-alone arm was 72%, with a com-
plete response (CR) rate of 56%.58 Sim-
ilarly, in the recently reported random-
ized phase 3 trial of CHOP vs romidepsin 
(Istodax) plus CHOP (NCT01796002), 
ORR in the CHOP-alone arm was 60%, 
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TABLE 3. Prospective Series of Up-front High-Dose Therapy With Autologous Stem Cell Rescue

Reference Cases Subtypes (no.) Induction regimen
Response to 

induction
Transplant

rate 
PFS rate

(among ITT)
OS rate

(among ITT)

Corradini70 62 PTCL-NOS (28)
ALCL (19)
AITL (10)
EATL (1)

APO/DHAP × 2c or
MACOP-B × 8 w

CR: 56%
PR: 16%

74% 55%
(12-year)

34%
(12-year)

Rodriguez71 26 PTCL-NOS (11)
ALK-neg ALCL (8)

AITL (7)

MegaCHOP × 4c 
(MegaCHOP × 3c 

+ IFE × 2c if PET-3+)

CR: 65%
PR: 8%

73% 53%
(3-year)

73%
(3-year)

Mercadal72 41 PTCL-NOS (20)
AITL (12)
HSTCL (2)

NKTL, nasal (2)
SS (1)

ALK-positive ALCL (1)
Other (2)

MegaCHOP/
ESHAP × 3c

CR: 51%
PR: 10%

41% 30%
(4-year)

39%
(4-year)

d’Amore73,76 166 PTCL-NOS (62)
ALK-neg ALCL (31)

AITL (30)
EATL (21)

SC panniculitis (6)
NKTL, nasal (5)

HSTL (5)

CHOEP-14 × 6c
(CHOP-14 × 6c if aged 

>60 years)

CR: 51%
PR: 30%

72% 48%
(10-year)

31%
(10-year)

Wilhelm74 111 PTCL-NOS (43)
AITL (37)

ALK-neg ALCL
EATL (7)

NKTL, nasal (5)
HSTCL (3)

CHOP × 4-6c CR: 62%
PR: 20%

68% 39%
(5-year)

44%
(5-year)

Park75 119 PTCL-NOS (39)
ALK-neg ALCL (26)

AITL (18)

Diverse, mostly 
anthracycline-based

CR: 100%
PR: 0%

(analysis limited 
to patients in CR)

– – 87.8% 
(2-year)

AITL, angioimmunoblastic T-cell lymphoma; ALCL, anaplastic large cell lymphoma; ALK, anaplastic lymphoma kinase; ALK-neg, ALK-negative; APO, doxorubicin, 
prednisone, vincristine; CHOEP, cyclophosphamide, doxorubicin, vincristine, etoposide, prednisone; c, cycles; CHOP, cyclophosphamide, doxorubicin, vincristine, 
prednisone; CR, complete response; DHAP, dexamethasone, cytarabine, cisplatin; EATL, enteropathy-associated T-cell lymphoma; ESHAP, etoposide, methyl-
prednisolone, cytarabine, cisplatin; HDT/ASCR, high-dose therapy/autologous stem cell rescue; HSTCL, hepatosplenic T-cell lymphoma; ITT, intention to treat; 
MACOP-B, methotrexate, doxorubicin, cyclophosphamide, vincristine, prednisone, bleomycin; megaCHOP, mega cyclophosphamide, doxorubicin, vincristine, 
prednisone; NKTL, extranodal natural killer–/T-cell lymphoma; OS, overall survival; PFS, progression-free survival; PR, partial response; PTCL-NOS, peripheral 
T-cell lymphoma, not otherwise specified; SC panniculitis, subcutaneous panniculitis-like T-cell lymphoma; SS, Sezary syndrome; w, weeks.
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with CR rate of 37%.59 Therefore, what 
we conclude from available data is that 
CHOP can provide an initial response 
for many patients, but fewer achieve 
CR and even fewer achieve durable re-
sponses. We employ 3 major strategies to 
improve response rate and durability: (1) 
addition of etoposide to CHOP in fit pa-
tients; (2) addition of BV in CD30-pos-
itive histologies; and (3) strong consid-
eration for consolidative HDT/ASCR in 
patients achieving an initial response. 
Each of these strategies is detailed below. 

Etoposide
Etoposide is a potent anti-lymphoma 
agent for which there are data to sup-
port its addition to CHOP (CHOEP) in 
the first-line setting. The NHL-B1 trial, 
conducted by the German High-Grade 
Non-Hodgkin’s Lymphoma Study 
Group (DSHNHL), was a randomized 
trial of CHOP-21 vs CHOEP-21 (and 
CHOP-14 vs CHOEP-14) in patients 
60 years or younger with aggressive B- 
and T-cell lymphomas (notably, patients 
were excluded if LDH was elevated).60 
The study met its primary end point: 
Five-year event-free survival (EFS) rates 
were significantly improved with the ad-
dition of etoposide to CHOP (69.2% for 
CHOEP-14/21 vs 57.6% for CHOP-
14/21; P = .004). The CR rate was sig-
nificantly improved as well (87.6% vs 
79.4%; P = .003). Over 85% of patients 
in this study had B-cell lymphoma, but 
in a separate analysis of only those with 
TCL, the 3-year EFS rate remained sig-
nificantly improved in the CHOEP 
group (75.4% vs 51.0%; P = .003).61 

This finding was substantiated in a 
combined analysis of 3 DSHNHL trials 
comparing the addition of etoposide to 
CHOP in patients with TCL (3-year EFS 
rate, 70.5% after CHOEP vs 51.0% af-
ter CHOP; P = .004).61 Importantly, EFS 
significance was lost when patients with 
ALK-positive sALCL were excluded (P 
= .057) and EFS benefits did not trans-
late to significant OS benefits (81.3% vs 

75.2%; P = .285). In addition, etoposide 
adds considerable toxicity, particularly 
in those 60 years or older. Still, additional 
support for the incorporation of etopo-
side to CHOP-based therapy is seen in 
a phase 2 trial of dose-adjusted-EPOCH 
in 41 untreated patients with TCL, pri-
marily PTCL-NOS and AITL (n = 38).62 
The ORR was 78.0%, with a CR rate of 
61.0%. Patients 60 years or younger had 
significantly improved ORR vs those 
older than 60 years (94.1% vs 66.7%; 
P = .036). The 2-year PFS and OS rates 
for all-comers were 73.2% and 53.3%, 
respectively, and again were improved 
in the younger population (PFS, 82.4%; 
OS, 62.5%). In contrast to the DSHNHL 
studies mentioned above, this study was 
enriched for poor-risk disease: 80.5% of 
patients had stage III/IV disease, 68.3% 
had elevated LDH, and 51.2% had IPI 
of 3 or greater. In addition, no patients 
received HDT/ASCR, speaking to the 
potential durability of this regimen even 
in a high-risk population, although fol-
low-up was limited. 

Our takeaway from the above data is 
that etoposide may be added to CHOP 
if it can be done so without significant 
excess toxicity. This applies primarily 
to patients with CD30 expression less 
than 10%, as we generally prefer BV-
CHP in patients with 10% or greater 
expression; this is based on potentially 
increased efficacy of BV-CHP in the ab-
sence of significant toxicity, as demon-
strated in ECHELON-2 (see below).58 

Importantly, a recently reported phase 
2 trial of BV-CHEP (BV plus cyclophos-
phamide, doxorubicin, etoposide, and 
prednisone) in untreated CD30-posi-
tive (≥1%) disease showed impressive 
ORR and CR rates of 91% and 80%, 
respectively.63 Consolidation with HDT/
ASCR was permitted, as was BV consol-
idation for up to 10 additional cycles. 
The most frequent adverse events (AEs) 
included fatigue (73%) and peripheral 
sensory neuropathy (67%), with grade 
3 neutropenia and febrile neutropenia  

occurring in 37.5% and 23%, respec-
tively, despite mandatory granulocyte 
colony stimulating factor.63 Longer fol-
low-up will dictate whether this regimen 
should supplant BV-CHP in CD30-pos-
itive histologies, although we will con-
sider this regimen moving forward in 
individual cases when a maximal in-
duction approach is desired. Finally, in 
those with at least 1% but less than 10% 
expression of CD30, there have been no 
prospective comparisons of BV-contain-
ing regimens vs non–BV-containing regi-
mens, although a study investigating BV-
CHP in treatment-naïve PTCL with less 
than 10% CD30 expression is ongoing 
(NCT04569032). 

Brentuximab Vedotin
CD30 is universally expressed in sAL-
CL and variably expressed across 
other nodal histologies, including PT-
CL-NOS and AITL.25,64 BV is an anti-
body-drug conjugate composed of an 
anti-CD30 monoclonal antibody linked 
to monomethyl auristatin E, a microtu-
bule-disrupting agent. Based on encour-
aging results from a phase 2 trial of BV 
in R/R sALCL65 and a phase 1 trial of 
BV-CHP in CD30-positive PTCLs,66 the  
randomized, placebo-controlled, dou-
ble-blind, phase 3 ECHELON-2 trial 
of BV-CHP vs CHOP was conducted.58 
Eligible patients were adults with un-
treated PTCL with at least 10% CD30 
expression. Histologies were limited to 
ALK-negative sALCL (n = 218; 48%), 
PTCL-NOS (n = 72; 16%), and AITL 
(n = 54; 12%), as well as ATL (n = 7; 
2%), enteropathy-associated TCL (n = 
3; 1%), and hepatosplenic TCL (n = 0; 
0%). ALK-positive ALCL (n = 98; 22%) 
inclusion was limited to those with IPI 
of 2 or greater given superior outcomes 
in ALK-positive ALCL. A total of 452 
patients underwent 1:1 randomization. 
The trial met its primary end point of 
PFS, with an impressive 48.2-month me-
dian PFS for BV-CHP vs 20.8 months for 
CHOP (HR, 0.71; 95% CI, 0.54-0.93; 
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P = .011). The 75th-percentile OS was 
not reached for BV-CHP but was only 
17.5 months for CHOP, translating to a 
34% lower risk of death with BV-CHP. 
In addition, ORR (83% vs 72%) and 
CR (68% vs 56%) were improved with  
BV-CHP, notably without an apprecia-
ble increase in the incidence or severity 
of treatment-emergent AEs. The 5-year 
updated series show continued PFS and 
OS benefits.67 At a median follow-up of 
44.3 months, median PFS for BV-CHP 
was 63.5 months vs 23.8 months for 
CHOP (HR for PFS, 0.70; 95% CI, 0.53-
0.91; P = .0075). Median OS was not 
reached in either arm, and the estimated 
5-year OS rate was 68.7% for BV-CHP 
vs 60.3% for CHOP (HR for OS, 0.74; 
95% CI, 0.54-1.02; P = .0688). BV-CHP 
is the first and only regimen to show a 
survival advantage over an established 
therapy in PTCL, and based on these 
results, BV-CHP was approved by the 
FDA for previously untreated sALCL 
and other CD30-expressing PTCLs.

There are important caveats in regard 
to ECHELON-2. First, the trial popu-
lation included only those with CD30 
expression of 10% or greater. There-
fore, in those with CD30 expression of 
1% to 9%, the benefit of BV-CHP over 
CHOP is unproven (although CD30 
expression level has not been shown to 
predict response).68 As mentioned above, 
an ongoing trial (NCT04569032) of BV-
CHP in treatment-naïve PTCL with less 
than 10% CD30 expression is evaluat-
ing this question. In addition, the trial 
was enriched for sALCL given uniform 
CD30 positivity. As such, results were 
not powered to show superiority in 
subtypes other than sALCL; therefore, 
while we strongly consider BV-CHP in 
CD30-positive PTCL-NOS and AITL, 
subgroup analyses for PFS within these 
subtypes were not powered to detect 
significance (PTCL-NOS: HR, 0.79; 
95% CI, 0.43-1.43; AITL: HR, 1.41; 
95% CI, 0.64-3.11). Finally, the role of 
HDT/ASCR (see below) after BV-CHP 

is unclear. While ECHELON-2 allowed 
HDT/ASCR, the study was not designed 
to prospectively analyze outcomes in 
those who were and were not consoli-
dated. In an exploratory analysis of only 
those achieving a CR in the BV-CHP 
arm, the 3-year PFS rate was improved 
in those who underwent consolida-
tive HDT/ASCR vs those who did not 
(76.1% vs 53.3%; HR, 0.38; 95% CI, 
0.18-0.82), but this population was 
small.69 With these caveats, we use BV-
CHP as first-line therapy in all patients 
with sALCL, and we strongly consider 
it for CD30-positive PTCL-NOS and 
CD30-positive AITL. As noted above, 
the etoposide-containing regimen BV-
CHEP appears effective, and we would 
consider this regimen in individual cas-
es when a maximal induction approach  
is desired.63 

High-Dose Chemotherapy With 
Autologous Stem Cell Rescue
There is currently no consensus on the 
role of up-front HDT/ASCR, and no 
randomized comparisons have evaluat-
ed HDT/ASCR vs observation for those 
in first remission. Moreover, while multi-
ple prospective observational series have 
been reported (Table 3), drawing defini-
tive conclusions is challenging given het-
erogeneous populations and induction 
regimens, varying transplantation rates 
among intent-to-treat (ITT) popula-
tions, and differing rates of remission 
at the time of transplant.70-75 Still, based 
on these data, especially the prospective 
Nordic study (see below) and our own 
institutional experience, we favor HDT/
ASCR with the goal to augment cure 
rate, but we do so in a tailored fashion 
only in patients who have achieved a 
CR to induction therapy (see Response 
Assessment below).

The largest prospective trial of HDT/
ASCR in PTCL, conducted by the Nor-
dic Lymphoma Group, included 166 
patients aged 18 to 67 years with new-
ly diagnosed systemic PTCL between 

2001 and 2007.73 Most patients had ad-
vanced-stage, intermediate- to high-risk 
disease (81% stage ≥III; 72% IPI ≥2). 
Induction was with CHOEP-14 for 6 cy-
cles if patients were 60 years or younger 
and CHOP-14 for 6 cycles if older than 
60 years. Response was measured by CT 
assessment, and patients in CR or partial 
response (PR) after induction underwent 
HDT/ASCR with BEAM conditioning 
(carmustine, etoposide, cytarabine, 
melphalan). Of 156 evaluable patients, 
82% (n = 131) achieved CR or uncon-
firmed CR (CRu) (51%) or PR (30%). 
Of these 131 patients, 115 underwent 
HDT/ASCR, with the major reason for 
not reaching HDT/ASCR being infec-
tion (n = 5). Among the ITT population, 
5-year PFS and OS rates were 44% and 
51%, respectively. Patients with ALCL 
outperformed those with PTCL-NOS 
and AITL (ALCL: PFS, 61%; OS, 70%; 
PTCL-NOS: PFS, 47%; OS, 52%; AITL: 
PFS, 38%; OS, 47%). A multivariate 
analysis showed age, performance status 
of 2 or more, and bone marrow involve-
ment to be negative prognostic factors, 
whereas female sex and ALCL histology 
were associated with improved survival 
outcomes. Ten-year follow-up showed 
persistent benefit, with 10-year PFS and 
OS rates among the ITT cohort of 48% 
and 31%, respectively.76 ALCL (PFS, 
48%; OS, 48%) continued to outper-
form PTCL-NOS and AITL at 10 years. 

Multiple other observational series 
exist.70-81 Heterogeneity precludes de-
finitive conclusions, but a somewhat 
consistent finding is that consolidation 
is most effective in patients who are 
more chemosensitive, as evidenced by 
achieving CR in the frontline setting. 
The most compelling example comes 
from the Comprehensive Oncology 
Measures for Peripheral T-cell Lym-
phoma Treatment (COMPLETE) study, 
a large prospective cohort study of US 
patients with newly diagnosed PTCL.75 
This report compared outcomes among 
patients with PTCL-NOS, AITL, and 
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ALK-negative sALCL in first CR (CR1) 
who underwent HDT/ASCR (n = 36) vs  
observation (n = 83). Median PFS for 
those who underwent HDT/ASCR was 
superior to those who were observed 
(57.6 months vs 47.5 months; P = .23), 
as was the estimated 2-year OS rate 
(87.8% vs 70.2%; P = .06), although 
neither difference was statistically sig-
nificant. Among those with AITL, sur-
vival was notably increased in the HDT/
ASCR vs non-HDT/ASCR group (2-year 
PFS rate, not reached vs 18.6 months; P 
= .10; 2-year OS rate, not reached vs 24.3 
months; P <.01). For ALK-negative sAL-
CL and PTCL-NOS, the HDT/ASCR 
cohorts experienced nonsignificant sur-
vival improvements. Univariate analyses 
showed significantly improved 2-year 
OS rates for those with advanced-stage 
disease (87.2% vs 58.4%; P = .013) and 
intermediate to high IPI score (87.6% 
vs 59.2%; P = 0.018) who underwent 
HDT/ASCR vs those who did not. In a 
multivariate analysis, HDT/ASCR was 
associated with superior OS with an HR 
of 0.37 (95% CI, 0.15-0.89; P = .03), 
regardless of stage or IPI.

Our takeaway from the above study is 
that while there was no statistically sig-
nificant difference in survival between the 
HDT/ASCR group and non–HDT/ASCR 
group en masse, those with AITL and/
or those with advanced-stage, high-risk 
disease may benefit most from consolida-
tion in CR1. In practice, based on our ex-
perience and the above data, we strongly 
consider HDT/ASCR in all patients with 
PTCL-NOS, AITL, and ALK-negative 
sALCL who achieve CR1, but we have a 
nuanced, detailed discussion that heavily 
incorporates patient preferences. A prior 
retrospective review of 34 patients at our 
institution who underwent HDT/ASCR 
in CR1 showed 4-year PFS and OS rates 
of 54.9% and 67.4%, respectively.80 

An important, emerging caveat re-
gards patients with ALK-negative sALCL 
with DUSP22 chromosomal rearrange-
ment. DUSP22 rearrangements—which  

result in decreased expression of dual- 
specificity phosphatase-22, an enzyme 
that regulates mitogen-activated protein 
kinase signaling—have been reported in 
about 30% of ALK-negative sALCL.82,83  
Limited reports show improved sur-
vival for DUSP22-rearranged sALCL 
over those with TP63-rearranged or tri-
ple-negative disease (defined as lacking 
ALK, DUSP22, and TP63 rearrange-
ments).41,82 A combined analysis of  
3 published series84 evaluating the impact 
of up-front HDT/ASCR on survival by 
ALK, DUSP22, and TP63 found similar 
5-year OS in those with DUSP22-rear-
ranged sALCL who underwent HDT/
ASCR vs those who did not. However, 
overall numbers in this report are small, no 
data have been confirmed prospectively,  

and other reports are conflicting.85 In 
practice, while we assess DUSP22 status, 
we interpret the above data with extreme 
caution when dealing with individual pa-
tients and do not use it as a sole variable 
in transplant calculations. 

Finally, we generally do not offer 
up-front allogeneic transplant to those 
in CR1 with PTCL-NOS, AITL, and 
ALK-negative sALCL (unlike other  
histologies, such as ATL and hepato-
splenic TCL). A recently reported ran-
domized phase 3 trial of HDT/ASCR vs 
allogeneic transplant as first-line thera-
py in poor-risk PTCL (defined as stage 
II-IV and age-adjusted IPI >0) showed 
no statistical difference in the primary  
end point of 3-year EFS rate (43% af-
ter allogeneic transplant vs 38% for 
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TABLE 4. Novel Therapies Approved for Peripheral T-cell Lymphoma 

Agent Mechanism Response Median DOR, m Notes

Belinostat91 HDACi ORR: 25.8%
CR: 10.8%

13.6 Pan-HDACi; 
prioritize use in 

AITL, TFH-derived 
PTCL

Brentuximab 
vedotin92,93

CD30 ADC 
linked to MMAE

ALCL:
ORR: 86%
CR: 57%

25.6 Pro97 evaluated 
single-agent 

BV in R/R 
sALCL; Horwitz98 
evaluated single-

agent BV in all 
comers, responses 

included PTCL-
NOS and AITL

PTCL/AITL:
ORR: 41%
CR: 24%

7.6

Chidamide94 HDACi ORR: 29%
CR: 14%

9.9 Approved in China 
only

Forodesine95 Purine nucleoside 
phosphorylase 

inhibitor

ORR: 24%
CR: 10%

10.4 Approved in Japan 
only

Pralatrexate96 DHFRi ORR: 29%
CR: 10%

10 Potentially worse 
outcomes in AITL 
vs PTCL-NOS and 

ALCL

Romidepsin97,98 HDACi ORR: 38%
CR: 18%

8.9 Selective class I 
HDACi; prioritize 
use in AITL, TFH-

derived PTCL
ORR: 25%
CR: 15%

17

ADC, antibody-drug conjugate; AITL, angioimmunoblastic T-cell lymphoma; ALCL, anaplastic large cell 
lymphoma; BV, brentuximab vedotin; CR, complete response rate; DHFRi, dihydrofolate reductase inhib-
itor; DOR, duration of response; HDACi, histone deacetylase inhibitor; m, months; MMAE, monomethyl 
auristatin E; ORR, overall response rate; PTCL-NOS, peripheral T-cell lymphoma, not otherwise specified; 
R/R, relapsed or refractory; sALCL, systemic ALCL.
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HDT/ASCR).86 The trial ended early 
for futility. In those who reached con-
solidation, relapse rate in the allogeneic 
transplant group was 0% vs 36%, but 
any graft-vs-lymphoma effect was coun-
terbalanced by transplant-related mor-
tality (31% after allogeneic transplant vs 
0% for HDT/ASCR). Whether high-risk 
clinical or molecular groups may benefit 
more from allogeneic transplant in CR1 
requires ongoing research. 

Response Assessment
In the absence of new symptoms or 
clinical concerns, we typically perform 
first response assessment after 4 cycles 
of induction therapy with integrated 
PET/CT. Response evaluation is by  
Lugano criteria.49,87 In those with an  
objective response, we complete planned 
induction therapy and repeat PET/ 
CT for final response evaluation. For 
those with bone marrow involvement 

at initial staging, we repeat bone mar-
row assessment. Interim PET (iPET)  
after 4 cycles using a 5-point score (5PS) 
is prognostic, as shown in a retrospec-
tive study performed at our center of  
112 patients with PTCL treated with  
up-front anthracycline-based therapy 
with intent to consolidate with HDT/
ASCR.88 Interim 5PS of 4 or 5 (uptake 
above liver) predicted worse OS (HR, 
11.025; 95% CI, 4.409-27.571; P <.001) 
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TABLE 5. Selected Series of Allogeneic Transplant for Relapsed/Refractory T-cell Lymphoma 

Reference Study type Subtypes (no.)
Status at 
transplant GVHD NRM/TRM PFS OS Notes

Corradini70 Prospective 
phase 2

PTCL-NOS (9)
AITL (9)
ALCL (4)

CR: 12%
PR: 77%
PD: 12%

Acute: 35%
Chronic: 50%

2-y NRM: 6% 3-y: 81% 3-y: 64% All RIC

Kyriakou126 EBMT registry AITL (45) CR: 27%
PR: 22%

Refractory/PD: 51%

100-d acute: 60%
1-y chronic: 54%

1-y NRM: 25% 1-y: 62%
3-y: 54%

1-y: 66%
3-y: 64%

All AITL; mixed 
MAC/RIC;  

9 pts in CR1

Shustov122 Prospective PTCL-NOS (7)
AITL (3)
ALCL (1)
Other (5)

CR: 47%
PR: 24%

SD/PD: 24%

Grade I-IV acute: 
65%

Extensive 
chronic: 53%

3-y NRM: 19% 3-y: 59% 3-y: 53% All RIC; 3 pts 
in CR1

Jacobsen127 Retrospective PTCL-NOS (20)
AITL (5)
ALCL (6)
Other (19)

CR: 34%
PR: 31%
PD: 25%

Grade II-IV 
acute: 21%

Chronic: 37%

3-y NRM: 27% 3-y: 30% 3-y: 41% Mixed MAC/
RIC; 10 pts in 

CR1

Dodero128 Retrospective PTCL-NOS (23)
AITL (9)

ALCL (11)
Other (9)

CR: 35%
PR: 40%
PD: 35%

Grade II-IV 
acute: 21%

Chronic: 23%

5-y NRM: 12% 5-y: 40% 5-y: 50% All RIC

Goldberg131 Retrospective PTCL-NOS (7)
AITL (4)
ALCL (8)
Other (13)

CR: 57%
PR: 38%
SD: 6%
PD: 3%

Grade III-IV 
acute: 21%

Chronic: 20%

TRM: 18% 
(latest event: 

day 122)

2-y: 50% 2-y: 61% Mixed MAC/
RIC; 5 pts in 

CR1

Smith79 CIBMTR 
registry

PTCL-NOS (63)
AITL (12)
ALCL (51)

Sensitive: 60%
Resistant: 29%
Unknown: 12%

Grade II-IV 
acute: 12% 

(100-d)
Chronic: 17% 

(3-y)

3-y NRM: 32% 
(MAC), 27% 

(RIC) 

3-y: 32% 
(MAC), 

40% (RIC)

3-y: 39% 
(MAC), 

52% (RIC)

Mixed MAC/
RIC; 18 pts in 

CR1

Mamez132 SFGM-TC 
registry

PTCL-NOS (110)
AITL (83)
ALCL (41)
Other (49)

CR: 62%
PR: 27%
PD: 11%

Grade II-IV 
acute: 30%

Chronic: 33%

1-y TRM: 21%
4-y TRM: 28%

1-y: 64%
4-y: 54%

1-y: 68%
4-y: 59%

138 pts in CR1/
PR1

Mehta-
Shah113

Retrospective PTCL-NOS (133)
AITL (82)
ALCL (51)

CR: 52%
PR: 31%
SD: 5%
PD: 4%

Unknown: 9%

Acute: 46%
Chronic: 41%

1-y TRM: 11% 2-y: 46%
5-y: 39%

2-y: 59%
5-y: 51%

PFS/OS 
includes other 

histologies

AITL, angioimmunoblastic T-cell lymphoma; ALCL, anaplastic large cell lymphoma; CIBMT, Center for International Blood and Marrow Transplant Research; CR, 
complete response; d, days; EBMT, European Society for Blood and Marrow Transplantation; GVHD, graft-vs-host disease; MAC, myeloablative conditioning; 
NRM, nonrelapse mortality; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial response; PTCL-NOS, peripheral T-cell lym-
phoma, not otherwise specified; pts, patients; RIC, reduced-intensity conditioning; SD, stable disease; SFGM-TC, French Society of Marrow Transplant and Cell 
Therapy; TRM, transplant-related mortality; y, years. 
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and worse EFS (HR, 3.573; 95% CI, 
1.824-6.997; P <.001). When combined 
with prognostic scoring systems, such 
as IPI and Prognostic Index for T-cell 
Lymphoma (PIT), iPET scan is strikingly 
prognostic. In those with iPET 5PS score 
of 1 to 3 and PIT score of 1 or lower (on a 
scale of 0-4, 4 indicating worse progno-
sis), 4-year OS and EFS rates were 85% 
and 62%, respectively, compared with 
4-year OS and EFS rates of 0% in those 
with iPET 5PS of 4 or 5 and PIT of 2 or 
higher. Thus, we use interim evaluation 
to identify patients at risk high risk for 
poor outcomes, and we consider an early 
alteration of therapy in these patients as 
they may be demonstrating chemoresis-
tance. Outside of a clinical trial, we do 
not yet employ routine minimal residu-
al disease (MRD) testing, but a clinical 
trial evaluating the prognostic value of 
T-cell receptor clonotyping is ongoing 
(NCT03297697).89 We envision MRD 
testing to possibly play an increased role 
in the early identification of patients who 
will not be cured with combination che-
motherapy approaches and require al-
ternative approaches. 

Relapsed and Refractory 
Disease
Historic outcomes for patients with 
R/R disease are extremely poor. In 
this setting, median PFS and OS in the 
absence of allogeneic transplant are  
3.1 months and 5.5 months, respective-
ly.90 The only reliably curative approach 
is salvage therapy followed by allogeneic 
transplant, but achieving a second objec-
tive response is challenging, allogeneic 
transplant carries significant morbidi-
ty and mortality, and many patients at 
this point in their disease course have 
become physiologically ineligible for 
intensive therapy. 

For reinduction, we attempt clinical  
trial enrollment whenever available. 
Otherwise, there are currently 4 ap-
proved therapies for R/R disease: 
belinostat, BV, pralatrexate, and  

romidepsin (see comment on withdraw-
al below) (Table 4). With the exception 
of BV in CD30-positive disease, these 
agents were generally approved based 
on ORRs of less than 30%.91-98 BV was 
initially approved for relapsed sALCL 
based on a phase 2 trial of BV in R/R 
ALCL, showing ORR of 86% and CR 
of 57%.92 A phase 2 trial of BV in R/R 
CD30-positive non-Hodgkin lympho-
mas, including PTCL, showed activity in 
PTCL-NOS (ORR, 33%; CR, 14%) and 
AITL (ORR, 54%; CR, 38%) as well.93 

Two histone deacetylase (HDAC)  
inhibitors have been approved in the R/R 
setting. Romidepsin, a class I selective 
HDAC inhibitor, was approved in 2011 
based on a phase 2 trial showing ORR 
of 25% and CR/CRu rate of 15% in 
131 patients with R/R PTCL. In August 
2021, accelerated approval of romide-
psin was withdrawn by Bristol Myers 
Squibb based on a negative up-front tri-
al of CHOP vs romidepsin plus CHOP, 
although the agent is still available for 
use. Belinostat, a broad HDAC inhibi-
tor, was approved in 2014 based on the 
phase 2 BELIEF trial, which showed an 
ORR of 25% and a CR rate of 11% in  
129 patients.91 While initial reports 
did not find marked differences in re-
sponse rates among subtypes, there is an  
increasing recognition of differential sen-
sitivity to HDAC inhibitors in those with 
a TFH phenotype, including AITL and 
nodal PTCL with TFH phenotype. These 
histologies are enriched for somatic mu-
tations in proteins involved in epigene-
tic regulation, such as DNMT3A, IDH2, 
and TET2, likely conferring enhanced 
vulnerability to HDAC inhibition.37 A 
recently reported multi-institutional ret-
rospective effort of 164 patients treated 
with an HDAC inhibitor in the R/R set-
ting showed an ORR of 56.5% in those 
with TFH phenotype vs 29.4% in those 
with non-TFH phenotype (P = .003).99 

 Logistic regression found TFH pheno-
type to be significantly associated with 
objective response (HR, 0.322; P = .009), 

and certain mutational signatures typ-
ical of TFH phenotype (TET2 and/or 
DNMT3A and/or RHOA) were signifi-
cantly more common in responders than 
nonresponders (83% vs 40%; P = .034). 
We heavily consider TFH phenotype and 
mutational profile in considering sec-
ond-line agents, prioritizing HDAC in-
hibitor use in this population.

The final approved agent, pralatrex-
ate, is a dihydrofolate reductase inhibi-
tor with high affinity for reduced folate 
carrier–type 1, an oncofetal protein. 
Pralatrexate was evaluated in the phase 
2 PROPEL trial (NCT00364923).96 
In this trial of 115 heavily pretreated 
patients (median of 3 prior systemic 
therapies; 24% had never responded to 
therapy; 16% had received prior HDT/
ASCR), ORR was 29% with a CR rate 
of 11%. Although not powered to detect  
differences among subhistologies, pa-
tients with AITL did noticeably worse 
(ORR, 8%) than those with PTCL-NOS 
(ORR, 32%) and ALCL (ORR, 35%). 
Myelosuppression and mucositis are 
common, and we use folic acid and B12 
supplementation in all patients and con-
sider adjunctive leucovorin in patients 
with considerable mucosal toxicity.100

Combination chemotherapy can 
be considered in the R/R setting, al-
though data are sparse and regimens 
are borrowed from salvage strategies 
in B-cell lymphoma. Regimens include 
ifosfamide, carboplatin, etoposide 
(ICE),101 dexamethasone, cytarabine, 
cisplatin (DHAP),102 and gemcitabine, 
dexamethasone, cisplatin (GDP).103 
Additional agents with activity include 
alemtuzumab,104 bendamustine,105 bor-
tezomib (Velcade),106 cyclosporine (in 
AITL),107  gemcitabine,108 and lenalido-
mide (Revlimid).109 Some reports show 
survival benefits in patients treated with 
noncytotoxic therapy over chemothera-
py in the R/R setting,110,111 but these are 
severely limited by observational design, 
and no formal comparison between any 
of the above approved single agents vs 
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second-line combination chemotherapy 
has occurred. 

For fit patients, the goal of each of the 
above strategies is reduction in disease 
burden followed by allogeneic trans-
plant with reduced intensity/nonmye-
loablative conditioning.112 In the largest 
series to date of allogeneic transplant of 
more than 500 patients across 12 insti-
tutions, 5-year PFS and OS rates among 
all subtypes were 39.4% and 50.8%, 
respectively.113 No other therapy can 
offer this degree of prolonged survival, 
and without transplant, most patients 
die of disease.114 Patients with cutane-
ous TCL had noticeably worse sensi-
tivity to transplant in this series, with 
5-year PFS rates of just 18.6%, 
although 5-year OS (44.0%) 
was similar to that of the en-
tire cohort. When compared 
specifically with PTCL-NOS 
or sALCL (both ALK-positive 
and ALK-negative), AITL had 
nonsignificant improvements 
in median 5-year PFS (51.4 
months vs 18.4 months; P = .14) 
and OS (not reached vs 73.1 
months; P = .26). A recently reported 
meta-analysis of allogeneic transplant 
in R/R PTCL reported similar findings, 
evaluating 30 trials with more than 800 
patients, showing 5-year PFS and OS 
rates of 48% and 54%, respectively.115 
Therefore, we provide early referral to 
a transplant specialist for every patient 
who is beginning second-line (or later) 
curative-intent treatment, especially 
with the increasing use and compara-
ble outcomes of haploidentical donor 
transplant for those lacking HLA-
matched donors.116-118 

Multiple other observational series 
exist as well (Table 5).79,113,119-133 A uni-
fying observation from each of these 
studies is that disease status at the time 
of the transplant is a critical prognostic 
factor. In the largest series to date, medi-
an PFS for those in CR at transplant was 
significantly greater than those in PR  

(44.6 months vs 8.6 months; P <.001).113 

For those with progressive disease, PFS 
was a mere 3.5 months.113 Therefore, we 
are hesitant to transplant any patient with 
existing disease given these significantly  
worse outcomes, and we generally 
prefer further attempts to achieve CR. 
For those who relapse after allogeneic 
transplant, survival is generally less than  
1 year.113 Only sporadic long-term re-
missions can be achieved with donor 
lymphocyte infusion or immunosup-
pression withdrawal.128,134,135 

Emerging Novel Therapies
A plethora of promising small molecule 
inhibitors are beginning to capitalize on 

targeted inhibition of vulnera-
ble oncogenic pathways and 
intracellular processes. Partic-
ularly encouraging agents in-
clude duvelisib (Copiktra), cer-
dulatinib, ruxolitinib (Jakafi), 
tipifarnib, valemetostat, and 
ALK inhibitors, among others. 
Duvelisib is an oral inhibitor of 
the γδ isoform of PI3K, an en-
zyme family critical in cellular 

signaling through the PI3K-Akt-mTOR 
pathway. Completed phase 1 and on-
going phase 2 evaluations of duvelisib 
show consistent response rates in R/R 
PTCL, with an ORR of 50% and CR rate 
of 32.1% in the phase 2 dose-expansion 
cohort.136-138 Duvelisib is now listed by 
NCCN as a second-line agent. In the 
up-front setting, a recently initiated  
Alliance/Intergroup (NCT04803201) 
trial is randomizing patients with un-
treated CD30-negative (<10%) PTCL 
to duvelisib plus CHO(E)P vs azacyt-
idine plus CHO(E)P vs CHO(E)P, in 
attempts to move duvelisib (or azacyt-
idine) forward in therapy (CHOEP in 
those 60 years and younger and CHOP 
in all others). Cerdulatinib is a pan-JAK/
SYK pathway inhibitor with an ORR of 
35% in R/R PTCL, with notable phase 
2 activity in AITL and nodal PTCL 
with TFH phenotype (ORR, 55%).139 

Ruxolitinib, an oral selective JAK1/2 
inhibitor, capitalizes on frequent over-
activation of the JAK/STAT pathway in 
TCLs140 and has promising results in the 
R/R setting, especially in those with acti-
vating JAK/STAT mutations or elevated 
phosphorylated STAT3 expression (vs 
phosphorylated S6, which may predict 
lack of response).141 Tipifarnib is a po-
tent oral inhibitor of farnesyltransfer-
ase that results in decreased secretion of 
CXCL12, a chemokine responsible for 
T-cell homing and maintenance of im-
mune cell progenitors. Tipifarnib is par-
ticularly active in AITL and PTCL-NOS 
with CXCL12 genotype.142 Valeme-
tostat, a potent oral dual inhibitor of 
enhancer of zeste homologue (EZH) 1 
and 2, has broad activity against B-cell 
lymphomas and TCLs, and it has partic-
ularly encouraging activity in AITL and 
ATL, with an ORR near 50%.143,144 The 
pivotal phase 2 VALENTINE-PTCL01 
trial (NCT04703192) of valemetostat in 
R/R PTCL is enrolling. In young adults,  
crizotinib (Xalkori) has recently gained 
FDA approval for R/R ALK-positive 
sALCL, demonstrating an ORR of 88%, 
with a CR rate of 81%, in 23 patients 
aged at least 21 years.145 Another ALK 
inhibitor, alectinib (Alecensa), has re-
cently been NCCN-listed as second-line 
therapy in ALK-positive sALCL.146 
Novel-novel combinatorial approaches 
involving many of the aforementioned 
agents, such as romidepsin plus duv-
elisb147 and romidepsin plus lenalido-
mide,148 have proven activity as well. 
Strategies to move novel-novel plat-
forms further in therapy are warranted.

Cellular therapies for TCLs are in 
their infancy, but multiple products are 
under investigation. These include anti-
body therapies, such as the innate bispe-
cific CD16/CD30 cell engager AFM13 
(REDIRECT; NCT04101331), the 
anti-CD47 antibody magrolimab (in-
cluding in combination with mogamu-
lizumab; NCT04541017), and chimeric 
antigen receptor (CAR) T-cell therapy. 
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Given the attractiveness of CD30 as a 
target, investigations of CD30-directed 
autologous CAR T cells are ongoing, 
although these trials have primarily 
focused on Hodgkin lymphoma.149,150 
CD30-directed CAR T cells coexpress-
ing CCR4 are also under investigation 
(NCT03602157), although only 2 pa-
tients with cutaneous TCL have reported 
outcomes.151 CD5 is an additional attrac-
tive target, and autologous CD5 CAR T 
cells are being explored as a bridge to 
allogeneic transplant in patients with 
R/R mature TCLs (NCT03081910).152 
Preliminary results show bridging abil-
ity without severe infections or safety 
concerns.152 An additional trial of a 
CD70-directed allogeneic CAR T cell in 
patients with R/R mature TCLs is ongo-
ing (COBALTY-LYM; NCT04502446). 
It is too early to discern the role of cellu-
lar therapies in TCLs. 

Conclusions
Despite major advances in the treatment 
of hematologic malignancies over the last 
decade, the treatment of PTCL remains a 
distinct challenge, owing to its aggressive 
biology and limited clinical trial litera-
ture. Our treatment begins with a firm 
diagnostic evaluation rooted in expert 
hematopathology review. In the up-
front setting, we use BV-CHP in sALCL 
and prefer BV-CHP in CD30-positive 
PTCL-NOS and AITL, although we rec-
ognize subtype-specific differences have 
emerged with extended ECHELON-2 
data. For CD30-negative disease, we use 
standard CHOP and strongly consider 
CHOEP for those in whom we desire 
maximal chemotherapy induction. We 
strongly consider HDT/ASCR for those 
in first complete remission, regardless 
of induction therapy. In the R/R setting, 
we prefer clinical trial enrollment; when 
unavailable, we utilize approved single- 
agent therapy or salvage combination 
chemotherapy, with particular pref-
erence for HDAC inhibition for nodal 
lymphomas of TFH cell origin, including 

AITL. Our goal is remission followed by 
allogeneic transplant. At any time point, 
we prefer clinical trial enrollment for  
eligible patients. Promising investigative 
agents are on or just beyond the horizon, 
and we are hopeful for multiple regula-
tory approvals in the coming years that 
extend survival and change the current 
treatment outlined above. 
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ADD TO THE MOMENTUM
WITH DARZALEX® + Rd IN FRONTLINE 

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

Reach for a treatment that significantly extended
progression-free survival vs Rd alone in a clinical trial1-3

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

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

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

When DARZALEX® dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 
months), upon re-initiation of DARZALEX®, the incidence of infusion-
related reactions was 11% for the first infusion following ASCT. 
Infusion-related reactions occurring at re-initiation of DARZALEX®

following ASCT were consistent in terms of symptoms and severity 
(Grade 3 or 4: <1%) with those reported in previous studies at 
Week 2 or subsequent infusions. In EQUULEUS, patients receiving 
combination treatment (n=97) were administered the first 
16 mg/kg dose at Week 1 split over two days, ie, 8 mg/kg on Day 
1 and Day 2, respectively. The incidence of any grade infusion-
related reactions was 42%, with 36% of patients experiencing 
infusion-related reactions on Day 1 of Week 1, 4% on Day 2 of 
Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and 
corticosteroids. Frequently monitor patients during the entire 
infusion. Interrupt DARZALEX® infusion for reactions of any severity 
and institute medical management as needed. Permanently 
discontinue DARZALEX® therapy if an anaphylactic reaction or 

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE
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life-threatening (Grade 4) reaction occurs and institute 
appropriate emergency care. For patients with Grade 1, 2, or 3 
reactions, reduce the infusion rate when re-starting the infusion.

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

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

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

Systemic Reactions 

In a pooled safety population of 898 patients with multiple 
myeloma (N=705) or light chain (AL) amyloidosis (N=193) who 
received DARZALEX FASPRO® as monotherapy or in combination, 

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

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

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

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE

Powerful efficacy to start the treatment journey1,4

After a median ~30 months* of follow-up, mPFS was not 
reached with DARZALEX® + Rd vs 31.9 months with Rd alone.1,4

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

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

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone 
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free 
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d); 
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.3

§ TEAEs are defined as any adverse event (AE) that occurs after start of the first study 
treatment through 30 days after the last study treatment; or the day prior to start of 
subsequent antimyeloma therapy, whichever is earlier; or any AE that is considered 
drug related (very likely, probably, or possibly related) regardless of the start date 
of the event; or any AE that is present at baseline but worsens in toxicity grade or is 
subsequently considered drug related by the investigator.

ll  3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does 
not account for all aspects of treatment. For intravenous daratumumab, median 
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were 
approximately 7, 4, and 3 hours, respectively.1,5 

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

44%

Demonstrated safety profile
(median treatment duration of 25.3 months)1

•  The most common adverse reactions (≥20%) were upper 
respiratory infection, neutropenia, IRRs, thrombocytopenia, 
diarrhea, constipation, anemia, peripheral sensory 
neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia 

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

With an ~3 to 5 minute subcutaneous injection,
DARZALEX FASPRO® can be administered substantially faster
than intravenous daratumumab1,5 II

Efficacy results in long-term follow-up2,3

At median ~5 years (56 months)‡ of follow-up, mPFS was 
not reached with DRd vs 34.4 months with Rd alone.2

•  53% of patients had not progressed after ~5 years of 
treatment with DRd vs 29% with Rd alone (DRd: 95% CI, 47–58; 
Rd: 95% CI, 23–35)†

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

These ~5-year analyses were not adjusted for multiplicity
and are not included in the current Prescribing Information.

Safety results in long-term follow-up
(median treatment duration of 47.5 months)2

At median ~5 years of follow-up2,3:

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

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

•  Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd
vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs 
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%), 
leukopenia (12% vs 6%), and cataract (11% vs 11%)

These ~5-year analyses are not included in the current
Prescribing Information.

47%

See the latest data rolling out.
Visit FrontlineMomentum.com
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regimen and medical history to minimize the risk of delayed (defined 
as occurring the day after administration) systemic administration-
related reactions. 

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

Local Reactions 

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

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

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

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

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

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

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

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

are neutropenia, lymphopenia, thrombocytopenia, leukopenia,
and anemia.

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

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

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

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

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

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

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

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

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

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

newly diagnosed patients who are ineligible for autologous stem 
cell transplant

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

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

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

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

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

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

Please see Brief Summary of full Prescribing Information for DARZALEX®

and DARZALEX FASPRO® on adjacent pages.

cp-248517v3
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DARZALEX® (daratumumab) injectionDARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information

INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed 

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

CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe 
hypersensitivity (e.g. anaphylactic reactions) to daratumumab or any of the 
components of the formulation [see Warnings and Precautions].

WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions 
including anaphylactic reactions. These reactions can be life-threatening 
and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-related 
reactions occurred in 37% of patients with the Week 1 (16 mg/kg) infusion, 
2% with the Week 2 infusion, and cumulatively 6% with subsequent infusions. 
Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2  
or subsequent infusions. The median time to onset was 1.5 hours (range:  
0 to 73 hours). The incidence of infusion modification due to reactions was 
36%. Median durations of 16 mg/kg infusions for the Week 1, Week 2, and 
subsequent infusions were approximately 7, 4, and 3 hours respectively. 
Nearly all reactions occurred during infusion or within 4 hours of completing 
DARZALEX. Prior to the introduction of post-infusion medication in clinical 
trials, infusion-related reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, 
hypertension, tachycardia, headache, laryngeal edema, pulmonary edema, 
and ocular adverse reactions, including choroidal effusion, acute myopia, and 
acute angle closure glaucoma. Signs and symptoms may include respiratory 
symptoms, such as nasal congestion, cough, throat irritation, as well as chills, 
vomiting and nausea. Less common signs and symptoms were wheezing, 
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and blurred 
vision [see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA) 
for a median of 3.75 months (range: 2.4 to 6.9 months), upon re-initiation of 
DARZALEX, the incidence of infusion-related reactions was 11% for the first 
infusion following ASCT. Infusion rate/dilution volume used upon re-initiation 
was that used for the last DARZALEX infusion prior to interruption for ASCT. 
Infusion-related reactions occurring at re-initiation of DARZALEX following 
ASCT were consistent in terms of symptoms and severity (Grade 3 or 4:<1%) 
with those reported in previous studies at Week 2 or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were 
administered the first 16 mg/kg dose at Week 1 split over two days i.e. 8 mg/kg  
on Day 1 and Day 2, respectively. The incidence of any grade infusion-related 
reactions was 42%, with 36% of patients experiencing infusion-related 
reactions on Day 1 of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent 
infusions. The median time to onset of a reaction was 1.8 hours (range: 0.1 to 
5.4 hours). The incidence of infusion interruptions due to reactions was 30%. 
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for 
Week 1-Day 2, and 3.4 hours for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. 
Frequently monitor patients during the entire infusion [see Dosage and 
Administration (2.3) in Full Prescribing Information]. Interrupt DARZALEX 
infusion for reactions of any severity and institute medical management as 
needed. Permanently discontinue DARZALEX therapy if an anaphylactic 
reaction or life-threatening (Grade 4) reaction occurs and institute appropriate 
emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the 
infusion rate when re-starting the infusion [see Dosage and Administration 
(2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral 
corticosteroids to all patients following DARZALEX infusions [see Dosage and 
Administration (2.3) in Full Prescribing Information]. Patients with a history of 
chronic obstructive pulmonary disease may require additional post-infusion 
medications to manage respiratory complications. Consider prescribing short- 
and long-acting bronchodilators and inhaled corticosteroids for patients with 
chronic obstructive pulmonary disease [see Dosage and Administration (2.3) 
in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the 
anterior chamber angle due to ciliochoroidal effusions with potential for 
increased intraocular pressure or glaucoma, have occurred with DARZALEX 
infusion. If ocular symptoms occur, interrupt DARZALEX infusion and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive 
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated 

positive indirect antiglobulin test may persist for up to 6 months after the 
last daratumumab infusion. Daratumumab bound to RBCs masks detection 
of antibodies to minor antigens in the patient’s serum [see References]. The 
determination of a patient’s ABO and Rh blood type are not impacted [see 
Drug Interactions].
Notify blood transfusion centers of this interference with serological testing 
and inform blood banks that a patient has received DARZALEX. Type and 
screen patients prior to starting DARZALEX [see Dosage and Administration 
(2.1) in Full Prescribing Information].
Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see 
Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Monitor 
patients with neutropenia for signs of infection. Consider withholding 
DARZALEX until recovery of neutrophils.
Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy 
[see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Consider 
withholding DARZALEX until recovery of platelets.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be 
detected on both, the serum protein electrophoresis (SPE) and immunofixation 
(IFE) assays used for the clinical monitoring of endogenous M-protein 
[see Drug Interactions]. This interference can impact the determination 
of complete response and of disease progression in some patients with  
IgG kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when 
administered to a pregnant woman. DARZALEX may cause depletion of fetal 
immune cells and decreased bone density. Advise pregnant women of the 
potential risk to a fetus. Advise females with reproductive potential to use 
effective contraception during treatment with DARZALEX and for 3 months 
after the last dose [see Use in Specific Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide is contraindicated in pregnant women, because lenalidomide, 
pomalidomide, and thalidomide may cause birth defects and death of the 
unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:
• Infusion-related reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) 
in 2,459  patients with multiple myeloma including 2,303 patients who received 
DARZALEX in combination with background regimens and 156 patients who 
received DARZALEX as monotherapy. In this pooled safety population, the 
most common adverse reactions (≥20%) were upper respiratory infection, 
neutropenia, infusion-related reactions, thrombocytopenia, diarrhea, 
constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral 
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell 
Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone 
was evaluated in MAIA [see Clinical Studies (14.1) in Full Prescribing 
Information]. Adverse reactions described in Table 1 reflect exposure to 
DARZALEX for a median treatment duration of 25.3 months (range: 0.1 to 40.44 
months) for daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 
months (range: 0.03 to 40.64 months) for lenalidomide-dexamethasone (Rd). 
Serious adverse reactions with a 2% greater incidence in the DRd arm 
compared to the Rd arm were pneumonia (DRd 15% vs Rd 8%), bronchitis 
(DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
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Table 1:  Adverse Reactions Reported in ≥10% of Patients and With at Least 
a 5% Greater Frequency in the DRd Arm in MAIA

Body System  
Adverse Reaction

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

Grade 
3 (%)

Grade 
4 (%)

All 
Grades 
(%)

Grade 
3 (%)

Grade 
4 (%)

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

Infections
Upper respiratory tract 
infectiona

52 2 <1 36 2 <1

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

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

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

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

Nervous system disorders
Peripheral sensory 
neuropathy

24 1 0 15 0 0

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

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

Vascular disorders
Hypertensionh 13 6 <1 7 4 0

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

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

b  Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus 
bronchiolitis, Tracheobronchitis

c  Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, 
Pneumocystis jirovecii infection, Pneumocystis jirovecii pneumonia, 
Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal, Pneumonia 
viral, Pulmonary mycosis

d  Infusion-related reaction includes terms determined by investigators to be 
related to infusion

e  Generalized edema, Gravitational edema, Edema, Peripheral edema, 
Peripheral swelling

f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension

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

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

Grade 
3 (%) 

Grade 
4 (%)

All 
Grades 
(%)

Grade 
3 (%) 

Grade 
4 (%)

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

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

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

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

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

Grade 
3 (%) 

Grade 
4 (%) 

All 
Grades 
(%)

Grade 
3 (%) 

Grade 
4 (%) 

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

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0

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

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

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

Nervous system disorders
Headache 13 0 0 7 0 0

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

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

b  Infusion-related reaction includes terms determined by investigators to be 
related to infusion

c  cough, productive cough, allergic cough
d  dyspnea, dyspnea exertional

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

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

Grade 
3  
(%) 

Grade 
4 
(%)

All 
Grades 
(%)

Grade 
3  
(%) 

Grade 
4 
(%)

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

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

Rd: 23%; DPd: 28%; DKda: 37%, Kda: 29%; DKdb: 21% 
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%,  

Rd: 23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection 
across studies. In active controlled studies, discontinuations from treatment 
due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; 

DPd: 2%; DKda: 5%, Kda: 3%; DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; 

DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the 
DARZALEX containing regimens and active control arms. Fatal infections 
were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients 
(including fatal cases) treated with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration 
of daratumumab and hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease.   
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX 
as monotherapy or as combination therapies, none of the 111 evaluable 
monotherapy patients, and 2 of the 1,383 evaluable combination therapy 
patients, tested positive for anti-daratumumab antibodies. One patient 
administered DARZALEX as combination therapy, developed transient 
neutralizing antibodies against daratumumab. However, this assay has 
limitations in detecting anti-daratumumab antibodies in the presence of 
high concentrations of daratumumab; therefore, the incidence of antibody 
development might not have been reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval 
use of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched  
ABO/RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In patients with persistent very good partial response, 
where daratumumab interference is suspected, consider using a FDA-
approved daratumumab-specific IFE assay to distinguish daratumumab from 
any remaining endogenous M protein in the patient’s serum, to facilitate 
determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. 
The assessment of associated risks with daratumumab products is based on 
the mechanism of action and data from target antigen CD38 knockout animal 
models (see Data). There are no available data on the use of DARZALEX in 
pregnant women to evaluate drug-associated risk of major birth defects, 
miscarriage or adverse maternal or fetal outcomes. Animal reproduction 
studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide 
is contraindicated in pregnant women, because lenalidomide, pomalidomide, 
and thalidomide may cause birth defects and death of the unborn child. 
Lenalidomide, pomalidomide, and thalidomide are only available through 
a REMS program. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the 
placenta. Based on its mechanism of action, DARZALEX may cause depletion 
of fetal CD38 positive immune cells and decreased bone density. Defer 
administering live vaccines to neonates and infants exposed to DARZALEX  
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 
knockout mice) had reduced bone density at birth that recovered by 5 months 
of age. Data from studies using CD38 knockout animal models also suggest 
the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the 
effects on the breastfed child, or the effects on milk production. Maternal 
immunoglobulin G is known to be present in human milk. Published data 
suggest that antibodies in breast milk do not enter the neonatal and infant 
circulations in substantial amounts. Because of the potential for serious 
adverse reactions in the breastfed child when DARZALEX is administered with 
lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed 
during treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or 
thalidomide prescribing information for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide, refer to the lenalidomide, pomalidomide, or thalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
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Contraception
Advise females of reproductive potential to use effective contraception during 
treatment with DARZALEX and for 3 months after the last dose. Additionally, 
refer to the lenalidomide, pomalidomide, or thalidomide labeling for additional 
recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not  
been established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 38% were 
65 to 74 years of age, and 15% were 75 years of age or older. No overall differences 
in effectiveness were observed between these patients and younger patients. The 
incidence of serious adverse reactions was higher in older than in younger patients 
[see Adverse Reactions]. Among patients with relapsed and refractory multiple 
myeloma (n=1,213), the serious adverse reactions that occurred more frequently 
in patients 65 years and older were pneumonia and sepsis. Within the DKd group 
in CANDOR, fatal adverse reactions occurred in 14% of patients 65 years and 
older compared to 6% of patients less than 65 years. Among patients with newly 
diagnosed multiple myeloma who are ineligible for autologous stem cell transplant 
(n=710), the serious adverse reaction that occurred more frequently in patients  
75 years and older was pneumonia.
REFERENCES
1.  Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab 

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

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

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

CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe 
hypersensitivity to daratumumab, hyaluronidase or any of the components of 
the formulation [see Warnings and Precautions and Adverse Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or life-
threatening reactions, and local injection-site reactions can occur with 
DARZALEX FASPRO. Fatal reactions have been reported with daratumumab-
containing products, including DARZALEX FASPRO [see Adverse Reactions].
Systemic Reactions
In a pooled safety population of 898 patients with multiple myeloma (N=705) 
or light chain (AL) amyloidosis (N=193) who received DARZALEX FASPRO as 
monotherapy or as part of a combination therapy, 9% of patients experienced a 
systemic administration-related reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic 
administration-related reactions occurred in 8% of patients with the first 
injection, 0.3% with the second injection, and cumulatively 1% with subsequent 
injections. The median time to onset was 3.2 hours (range: 4 minutes to 3.5 days). 
Of the 140 systemic administration-related reactions that occurred in 77 patients, 
121 (86%) occurred on the day of DARZALEX FASPRO administration. Delayed 
systemic administration-related reactions have occurred in 1% of the patients.
Severe reactions include hypoxia, dyspnea, hypertension, and tachycardia, 
and ocular adverse reactions, including choroidal effusion, acute myopia, 
and acute angle closure glaucoma. Other signs and symptoms of systemic 
administration-related reactions may include respiratory symptoms, such as 
bronchospasm, nasal congestion, cough, throat irritation, allergic rhinitis, and 
wheezing, as well as anaphylactic reaction, pyrexia, chest pain, pruritus, chills, 
vomiting, nausea, hypotension, and blurred vision.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen 
and corticosteroids [see Dosage and Administration (2.5) in Full Prescribing 
Information]. Monitor patients for systemic administration-related reactions, 
especially following the first and second injections. For anaphylactic reaction 
or life-threatening (Grade 4) administration-related reactions, immediately 
and permanently discontinue DARZALEX FASPRO. Consider administering 
corticosteroids and other medications after the administration of  
DARZALEX FASPRO depending on dosing regimen and medical history to 
minimize the risk of delayed (defined as occurring the day after administration) 
systemic administration-related reactions [see Dosage and Administration 
(2.5) in Full Prescribing Information].
Ocular adverse reactions, including acute myopia and narrowing of the anterior 
chamber angle due to ciliochoroidal effusions with potential for increased 
intraocular pressure or glaucoma, have occurred with daratumumab-containing 
products. If ocular symptoms occur, interrupt DARZALEX FASPRO and seek 
immediate ophthalmologic evaluation prior to restarting DARZALEX FASPRO.
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% 
of patients, including Grade 2 reactions in 0.7%. The most frequent (>1%) 
injection-site reaction was injection site erythema. These local reactions 
occurred a median of 5 minutes (range: 0 minutes to 6.5 days) after starting 
administration of DARZALEX FASPRO. Monitor for local reactions and 
consider symptomatic management.
Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light 
chain (AL) amyloidosis who received DARZALEX FASPRO in combination 
with bortezomib, cyclophosphamide and dexamethasone [see Adverse 
Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac 
disorders occurred in 10% of patients. Patients with NYHA Class IIIA or Mayo 
Stage IIIA disease may be at greater risk. Patients with NYHA Class IIIB or IV 
disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis  
more frequently for cardiac adverse reactions and administer supportive care 
as appropriate.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see 
Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Monitor 
patients with neutropenia for signs of infection. Consider withholding  
DARZALEX FASPRO until recovery of neutrophils. In lower body weight 
patients receiving DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia 
were observed.

Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background 
therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Consider 
withholding DARZALEX FASPRO until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm 
when administered to a pregnant woman. DARZALEX FASPRO may cause 
depletion of fetal immune cells and decreased bone density. Advise pregnant 
women of the potential risk to a fetus. Advise females with reproductive potential 
to use effective contraception during treatment with DARZALEX FASPRO  
and for 3 months after the last dose [see Use in Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide, thalidomide or 
pomalidomide is contraindicated in pregnant women, because lenalidomide, 
thalidomide or pomalidomide may cause birth defects and death of the unborn 
child. Refer to the lenalidomide, thalidomide or pomalidomide prescribing 
information on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive 
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated 
positive indirect antiglobulin test may persist for up to 6 months after the last 
daratumumab administration. Daratumumab bound to RBCs masks detection 
of antibodies to minor antigens in the patient’s serum [see References (15)]. 
The determination of a patient’s ABO and Rh blood type are not impacted [see 
Drug Interactions].
Notify blood transfusion centers of this interference with serological testing 
and inform blood banks that a patient has received DARZALEX FASPRO. Type 
and screen patients prior to starting DARZALEX FASPRO [see Dosage and 
Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected 
on both the serum protein electrophoresis (SPE) and immunofixation (IFE) 
assays used for the clinical monitoring of endogenous M-protein [see Drug 
Interactions]. This interference can impact the determination of complete 
response and of disease progression in some DARZALEX FASPRO-treated 
patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warnings  

and Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [see Warnings 

and Precautions].
• Neutropenia [see Warnings and Precautions].
• Thrombocytopenia [see Warnings and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone 
was evaluated in a single-arm cohort of PLEIADES [see Clinical Studies 
(14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO  
1,800 mg/30,000 units administered subcutaneously once weekly from weeks  
1 to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting 
with week 25 until disease progression or unacceptable toxicity (N=65) in 
combination with lenalidomide and dexamethasone. Among these patients, 
92% were exposed for 6 months or longer and 20% were exposed for greater 
than one year.
Serious adverse reactions occurred in 48% of patients who received 
DARZALEX FASPRO. Serious adverse reactions in >5% of patients included 
pneumonia, influenza and diarrhea. Fatal adverse reactions occurred in 3.1% 
of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction 
occurred in 11% of patients who received DARZALEX FASPRO. Adverse 
reactions resulting in permanent discontinuation of DARZALEX FASPRO in 
more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients 
who received DARZALEX FASPRO. Adverse reactions requiring dosage 
interruptions in >5% of patients included neutropenia, pneumonia, upper 
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper 
respiratory tract infection, muscle spasms, constipation, pyrexia, pneumonia, 
and dyspnea.
Table 1 summarizes the adverse reactions in patients who received  
DARZALEX FASPRO in PLEIADES.
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Table 1:  Adverse Reactions (≥10%) in Patients Who Received  
DARZALEX FASPRO with Lenalidomide and Dexamethasone 
(DARZALEX FASPRO-Rd) in PLEIADES

Adverse Reaction

DARZALEX FASPRO 
with Lenalidomide and 

Dexamethasone
(N=65)

All Grades 
(%)

Grades ≥3 
(%)

General disorders and administration site conditions
Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
Hyperglycemia 12 9#

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

respiratory tract infection viral, rhinitis, sinusitis, upper respiratory tract 
infection, and upper respiratory tract infection bacterial.

c  Pneumonia includes lower respiratory tract infection, lung infection,  
and pneumonia.

d  Bronchitis includes bronchitis, and bronchitis viral.
e  Dyspnea includes dyspnea, and dyspnea exertional.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received 
DARZALEX FASPRO with lenalidomide and dexamethasone included:
• Musculoskeletal and connective tissue disorders: arthralgia, 

musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster
• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion 

reaction, injection site reaction
• Vascular disorders: hypotension, hypertension
Table 2 summarizes the laboratory abnormalities in patients who received 
DARZALEX FASPRO in PLEIADES.

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

Laboratory Abnormality

DARZALEX FASPRO 
with Lenalidomide and Dexamethasonea

All Grades 
(%) 

Grades 3-4 
(%)

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

a  Denominator is based on the safety population treated with  
DARZALEX FASPRO-Rd (N=65).

Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease. 
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products or other hyaluronidase products may be misleading.
In patients with multiple myeloma and light chain (AL) amyloidosis who 
received DARZALEX FASPRO as monotherapy or as part of a combination 
therapy, less than 1% of 819 patients developed treatment-emergent anti-
daratumumab antibodies.
In patients with multiple myeloma and light chain (AL) amyloidosis who received 
DARZALEX FASPRO as monotherapy or as part of a combination therapy, 7% 
of 812 patients developed treatment-emergent anti-rHuPH20 antibodies. The 
anti-rHuPH20 antibodies did not appear to affect daratumumab exposure. 
None of the patients who tested positive for anti-rHuPH20 antibodies tested 
positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified with post-approval use 
of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System: Anaphylactic reaction, Systemic administration reactions 
(including death)
Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched  
ABO/RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In DARZALEX FASPRO-treated patients with 
persistent very good partial response, where daratumumab interference is 
suspected, consider using a FDA-approved daratumumab-specific IFE assay 
to distinguish daratumumab from any remaining endogenous M protein in the 
patient’s serum, to facilitate determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX FASPRO can cause fetal harm when administered to a pregnant 
woman. The assessment of associated risks with daratumumab products 
is based on the mechanism of action and data from target antigen CD38 
knockout animal models (see Data). There are no available data on the use 
of DARZALEX FASPRO in pregnant women to evaluate drug-associated risk 
of major birth defects, miscarriage or adverse maternal or fetal outcomes. 
Animal reproduction studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX FASPRO and lenalidomide, thalidomide or 
pomalidomide is contraindicated in pregnant women, because lenalidomide, 
thalidomide and pomalidomide may cause birth defects and death of 
the unborn child. Lenalidomide, thalidomide and pomalidomide are only 
available through a REMS program. Refer to the lenalidomide, thalidomide or 
pomalidomide prescribing information on use during pregnancy.
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Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across 
the placenta. Based on its mechanism of action, DARZALEX FASPRO may 
cause depletion of fetal CD38 positive immune cells and decreased bone 
density. Defer administering live vaccines to neonates and infants exposed 
to daratumumab in utero until a hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and 
hyaluronidase. Mice that were genetically modified to eliminate all CD38 
expression (CD38 knockout mice) had reduced bone density at birth that 
recovered by 5 months of age. Data from studies using CD38 knockout animal 
models also suggest the involvement of CD38 in the regulation of humoral 
immune responses (mice), feto-maternal immune tolerance (mice), and early 
embryonic development (frogs).
No systemic exposure of hyaluronidase was detected in monkeys given  
22,000 U/kg subcutaneously (12 times higher than the human dose) and there 
were no effects on embryo-fetal development in pregnant mice given 330,000 
U/kg hyaluronidase subcutaneously daily during organogenesis, which is  
45 times higher than the human dose.
There were no effects on pre- and post-natal development through sexual 
maturity in offspring of mice treated daily from implantation through lactation 
with 990,000 U/kg hyaluronidase subcutaneously, which is 134 times higher 
than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human 
milk, the effects on the breastfed child, or the effects on milk production. 
Maternal immunoglobulin G is known to be present in human milk. Published 
data suggest that antibodies in breast milk do not enter the neonatal and 
infant circulations in substantial amounts. Because of the potential for 
serious adverse reactions in the breastfed child when DARZALEX FASPRO 
is administered with lenalidomide, thalidomide or pomalidomide, advise 
women not to breastfeed during treatment with DARZALEX FASPRO. Refer 
to lenalidomide, thalidomide or pomalidomide prescribing information for 
additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given  
22,000 U/kg subcutaneously (12 times higher than the human dose) and 
there were no effects on post-natal development through sexual maturity in 
offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase 
subcutaneously, which is 134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant 
woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or 
pomalidomide, refer to the lenalidomide, thalidomide or pomalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during 
treatment with DARZALEX FASPRO and for 3 months after the last dose. 
Additionally, refer to the lenalidomide, thalidomide or pomalidomide labeling 
for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have 
not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for 
relapsed and refractory multiple myeloma, 37% were 65 to <75 years of age, and 
19% were 75 years of age or older. No overall differences in effectiveness of 
DARZALEX FASPRO have been observed between patients ≥65 years of age and 
younger patients. Adverse reactions that occurred at a higher frequency (≥5% 
difference) in patients ≥65 years of age included upper respiratory tract infection, 
urinary tract infection, dizziness, cough, dyspnea, diarrhea, nausea, fatigue, and 
peripheral edema. Serious adverse reactions that occurred at a higher frequency 
(≥2% difference) in patients ≥65 years of age included pneumonia.
Of the 214 patients who received DARZALEX FASPRO as combination therapy 
with pomalidomide and dexamethasone or DARZALEX FASPRO as combination 
therapy with lenalidomide and low-dose dexamethasone for relapsed and 
refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% were 

75 years of age or older. No overall differences in effectiveness were observed 
between patients ≥65 years (n=131) and <65 years (n=85). Adverse reactions 
occurring at a higher frequency (≥5% difference) in patients ≥65 years of age 
included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse 
reactions occurring at a higher frequency (≥2% difference) in patients  
≥65 years of age included neutropenia, thrombocytopenia, diarrhea, anemia, 
COVID-19, ischemic colitis, deep vein thrombosis, general physical health 
deterioration, pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination 
therapy for light chain (AL) amyloidosis, 35% were 65 to <75 years of age, and 
10% were 75 years of age or older. Clinical studies of DARZALEX FASPRO as 
part of a combination therapy for patients with light chain (AL) amyloidosis 
did not include sufficient numbers of patients aged 65 and older to determine 
whether effectiveness differs from that of younger patients. Adverse reactions 
that occurred at a higher frequency in patients ≥65 years of age were 
peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab 
were observed in geriatric patients compared to younger adult patients [see 
Clinical Pharmacology (12.3) in Full Prescribing Information].
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trf.13069/epdf).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Hypersensitivity and Other Administration Reactions
Advise patients to seek immediate medical attention for any of the following 
signs and symptoms of systemic administration-related reactions: itchy, runny 
or blocked nose; chills, nausea, throat irritation, cough, headache, shortness of 
breath or difficulty breathing, and blurred vision [see Warnings and Precautions].

Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Advise patients to immediately contact their healthcare provider if they have 
signs or symptoms of cardiac adverse reactions [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see 
Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they have bruising or 
bleeding [see Warnings and Precautions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions, Use in Specific Populations].
Advise females of reproductive potential to avoid becoming pregnant during 
treatment with DARZALEX FASPRO and for 3 months after the last dose [see 
Use in Specific Populations].
Advise patients that lenalidomide, thalidomide and pomalidomide have the 
potential to cause fetal harm and have specific requirements regarding 
contraception, pregnancy testing, blood and sperm donation, and transmission 
in sperm. Lenalidomide, thalidomide and pomalidomide are only available 
through a REMS program [see Use in Specific Populations].
Interference with Laboratory Tests
Advise patients to inform their healthcare provider, including personnel at 
blood transfusion centers, that they are taking DARZALEX FASPRO, in the 
event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests 
used to determine complete response in some patients and additional tests 
may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might 
have a hepatitis B infection and that DARZALEX FASPRO could cause hepatitis 
B virus to become active again [see Adverse Reactions].
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A Mexican woman, aged 60 years, pre-
sented with fevers and abdominal pain. 
She had initially presented to an outside 
emergency department with weakness, 
malaise, nausea, vomiting, tachycardia 
to 110s, and fever to 102 °F. Her medical 
history was relevant for hypertension, pre-
diabetes, and tobacco use (4-5 cigarettes/
day for 12 years). There was no signifi -
cant family history. Pertinent labs includ-
ed hemoglobin 8.0 g/dL, white blood cells 
13.1 × 109/L, absolute neutrophil count 
10.2 × 109/L, creatinine 1.3 mg/dL, calci-
um 9.2 mg/dL, and lactate dehydrogenase 
682 U/L. Initial imaging showed a large 
14-cm right renal mass, with tumor in vein 
in the right renal vein and inferior vena 
cava, and extensive bilateral pulmonary 
emboli. A pulmonary thrombectomy was 
performed, with pathology on the right 
lung thrombus consistent with metastat-
ic clear cell renal cell carcinoma (RCC), 
cT4N0M1, categorized as intermediate 
risk per the International Metastatic RCC 
Database Consortium. 

Around 1 month following RCC diag-
nosis, the patient was started on fi rst-line 
systemic treatment with nivolumab (Op-
divo) 3 mg/kg plus ipilimumab (Yervoy) 
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Leukocytoclastic Vasculitis Induced by 
Immune Checkpoint Inhibition in a Patient 

With Advanced Renal Cell Carcinoma

FIGURE 1. Pathology of Leukocytoclastic Vasculitis. (A) Clinical examination 
before prednisone treatment. (B) Clinical examination after 1 week of prednisone 
treatment, showing persistent vesiculation and ulceration but no new lesions. 
(C) Clinical examination 1 month after treatment showing improvement in 
ulcerations. (D), (E), (F) Histology of leg biopsy showed diapedesis of neutrophils 
in and around the lumens of the superfi cial and deep perivascular plexus. 
Neutrophilic dust is apparent. Fibrin is evident within a few small vessels. 
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1 mg/kg every 3 weeks (day 1). Fourteen 
days after her initial dose of nivolumab/
ipilimumab, she presented to the on-
cology clinic with scattered petechiae 
and palpable purpura on her bilateral 
lower extremities, with 30% to 40% of 
total body surface area involved (grade 
2 skin toxicity). In light of the grade 2 
toxicity, immunotherapy was held and 
the patient was referred to dermatology 
for a diagnostic biopsy. 

At the dermatology visit on day 19, the 
patient reported developing “red spots” 
on her lower extremities 1 to 2 weeks 
prior without associated itching or pain. 
Physical exam showed purpuric macules 
and thin papules spanning the lower legs 
and thighs, including the soles and distal 
toes, associated with significant symmet-
rical edema (Figure 1A). The hands, face, 
chest, abdomen, lower back, and flanks 
were clear of any lesions. Two punch biop-
sies of the right thigh were performed for 
hematoxylin and eosin and direct immu-
nofluorescence (DIF) staining. The patient 
was also prescribed topical triamcinolone 
0.1% ointment to be applied twice a day.

On day 29, the patient reported pro-
gressively worsening rash on the lower ex-
tremities with new areas of ulceration. Oral 
prednisone 60 mg was prescribed. The pa-
tient was seen by dermatology again on 
day 34 after starting oral prednisone and 
continuing the topical treatment. She re-
ported mild pain in her lower legs and slow 

improvement of symptoms. Physical exam 
showed overall fewer purpuric macules 
and thin papules on the lower legs and 
thighs, but areas were becoming more 
confluent with new vesiculation (Figure 
1B). Large, ulcerating plaques were pres-
ent on the calves, shins, and upper thighs 
with areas of purpura and ecchymosis on 
the back of the thighs. Significant pitting 
edema was present from the ankles prox-
imally. There were no pertinent lab abnor-
malities to suggest a clotting abnormality 
(platelet count persistently 200-300 × 
109/L). Topical and oral steroids were 
continued following this visit. Ulcerating 
plaques improved by day 49 (Figure 1C). 
A timeline of the immunotherapy and 
vasculitis treatment is shown in Figure 2. 

Initial morphology was consistent 
with a cutaneous small vessel vascu-
litis, and dermatopathology showed  
leukocytoclastic vasculitis (LCV) due 
to the presence of neutrophils in and 
around lumens of the superficial and 

deep perivascular plexus (Figure 1D, 
1E, 1F). Immunoglobulin A (IgA) vascu-
litis was also on the differential, but the 
DIF was negative for any deposition of 
IgG, IgM, IgA, complement 3 (C3), and 
complement component 1q (C1q) with 
nonspecific fibrinogen positivity in the 
dermis. There were no signs of medium 
or large vessel vasculitis.

Further blood work was ordered to 
rule out other causes of LCV, including 
connective tissue disease and infection. 
Labs included antinuclear antibody 
(ANA), rheumatoid factor, cryoglobulins, 
C3, antistreptolysin O, hepatitis B serol-
ogies, hepatitis C antibody, and quan-
tiferon-gold; all were unremarkable. A 
urinalysis did not show early proteinuria. 
Antineutrophil cytoplasmic antibod-
ies (ANCA) were slightly positive with 
a titer of 1:20. Based on the pathology 
results and no other clear cause of LCV, 
the presumed diagnosis was immuno-
therapy-induced LCV. 

What is the next step in management for a patient on 
immune checkpoint inhibition (ICI) who presents with 
severe palpable purpura? 

A. Monitor clinically 

B. Start topical steroids 

C. Withhold immunotherapy  
and obtain skin biopsy

D. Start methotrexate empirically 

TURN TO PAGE 318 FOR THE ANSWER AND A DISCUSSION OF THIS CASE BY EXPERTS.

FIGURE 2. Timeline of Immunotherapy, Onset of Vasculitis, and Vasculitis Treatment

DAY 1
First dose of 
nivolumab + 
ipilimumab

DAY 14
Present  
to clinic  

with rash

DAY 19
Skin biopsy

DAY 29
Prednisone 

initiation

DAY 34
Dermatology 

follow-up

DAY 39
Hospitalization  

(encephalopathy)

DAY 63
Hospitalization  

(disease  
progression)

DAY 65
Death
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Discussion
Immunotherapy has revolutionized the 
treatment of RCC and several other can-
cer types due to its ability to promote an-
titumor activity via activated T lympho-
cytes, resulting in significantly improved 
outcomes for patients with cancer. Im-
mune system evasion by overstimulat-
ing immune pathways that downreg-
ulate T-cell activation is a mechanism 
of RCC pathogenesis that has recently 
been exploited through pioneering work 
by 2018 Nobel Prize awardees James 
Allison, PhD, and Tasuku Honjo, MD, 
PhD. The mechanisms of ICI available 
in clinical practice include blockade of 
cytotoxic T-lymphocyte–associated an-
tigen 4 (CTLA-4) and programmed cell 
death protein 1 (PD-1)/programmed cell 
death protein–ligand 1 pathways using 
monoclonal antibodies. This leads to ac-
tivation of T cells, which then generates 
an immune response targeting tumor-as-
sociated antigens that allows cancer cells 
to be identified and destroyed.1

Although immunotherapy has signifi-
cantly impacted cancer therapeutics in the 
last decade, a well-known consequence  

of ICI is overactivation of T cells; this 
can lead to the unwanted inflammation 
of any organ and development of auto-
immune diseases. Immunotoxicity often 
leads to delay or permanent discontinua-
tion of immunotherapy and/or initiation 
of high-dose steroids and other immuno-
suppressive medications.

The combination of nivolumab (PD-1 
inhibitor) and ipilimumab (CTLA-4 in-
hibitor), the regimen that our patient re-
ceived, was studied in a landmark phase 
3 clinical trial comparing the efficacy 
and safety profile of this combination 
vs that of sunitinib (Sutent) in patients 
with previously untreated advanced RCC 
(CheckMate 214; NCT02231749). This 
study showed significantly higher overall 
survival (OS) and overall response rates 
(ORRs) with nivolumab plus ipilimum-
ab compared with sunitinib. The up-
dated 5-year data on the intent-to-treat 
population showed a median OS of  
55.7 months in the immunotherapy 
group vs 38.4 months in the sunitinib 
group, and ORRs of 39% in the immu-
notherapy group vs 32% in the sunitinib 
group. These study results ultimately 

led to the FDA approval of nivolumab 
plus ipilimumab for therapeutic use in 
advanced RCC. Regarding immunotox-
icity, about 80% of patients developed 
treatment-mediated adverse events (AEs) 
and of these, 35% required treatment 
with high-dose glucocorticoids; less than 
1% of immune AEs were skin toxicities.2 
No new safety signals emerged in the 
extended 5-year follow-up.

Vasculitis is defined as inflammation 
of a single or multiple blood vessels of 
various sizes leading to end-organ dam-
age, and it can often be a clinical conun-
drum in its initial presentation. The clas-
sic physical exam finding of cutaneous 
involvement is palpable purpura, with 
other skin findings such as nodules, ulcer-
ation, and livedo depending on vessel size 
and organ involvement. The differential 
for palpable purpura (Table 1) is broad 
and can mimic several other diagnoses; 
these include infection, thrombotic dis-
orders (eg, antiphospholipid antibody 
syndrome, cardiac or cholesterol emboli, 
thrombotic thrombocytopenic purpura, 
sickle cell disease),3-6 and noninflamma-
tory vessel wall disorders (eg, vasospasm, 
fibromuscular dysplasia, amyloidosis).7,8 
Secondary causes are also important to 
rule out during workup for suspected 
vasculitis; these include viral infections 
such as hepatitis and HIV, as well as tu-
berculosis.9 Identifying an underlying in-
fection is crucial, given that the treatment 
for primary vasculitis is immunosuppres-
sion with systemic steroids, which could 
lead to worsening infection if not recog-
nized and treated early.

Malignancy can cause paraneoplas-
tic vasculitis via decreased clearance of 
immune complexes and deposition of 
IgA antibodies and tumor antigens in 
the vascular walls. Diagnostic criteria 
include pertinent clinical findings such 
as palpable purpura and gastrointesti-
nal symptoms, in addition to presence 
of IgA immune complex deposition seen 
on a biopsy specimen with histopatho-
logic evidence of vasculitis. While this is a 

CORRECT ANSWER: C. Withhold immunotherapy  
and obtain skin biopsy
Continued from page 317

TABLE 1. Differential Diagnosis for Palpable Purpura

Primary causes

Small vessel vasculitis • Immunoglobulin A vasculitis
• Leukocytoclastic vasculitis

Thrombotic disorders • Antiphospholipid antibody syndrome
• Cardiac or cholesterol emboli
• Thrombotic thrombocytopenic purpura
• Sickle cell disease

Noninflammatory vessel  
wall disorders

• Vasospasm
• Fibromuscular dysplasia
• Amyloidosis

Secondary causes

Infection • Hepatitis
• HIV
• Tuberculosis

Malignancy • Paraneoplastic vasculitis
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rare complication that accounts for only 
2.5% to 5% of all cases of adult vascu-
litis and typically occurs in the setting of 
solid tumors, early diagnosis is crucial 
to prevent severe complications such as 
gastrointestinal perforation or necrotiz-
ing enterocolitis.10,11

In patients receiving ICI, the incidence of 
immune-mediated vasculitis is rare and on 
the order of case reports.12 Both nivolumab 
and ipilimumab are associated with a less 
than 1% risk of vasculitis across clinical 
trials of both drugs administered as either 
monotherapy or in combination.13,14 The 
mechanism of immune-related vasculi-
tis is thought to be from sustained T-cell 
activity; this causes B-cell activation and 
antibody production leading to immune 
complex deposition in vessel walls and to 
direct damage of vessel walls from highly 
activated T cells.15

Vasculitis of small, medium, and large 
vessels in the setting of ICI has been 
documented in the literature.12 A sys-
tematic review of 20 case reports of im-
mune-mediated vasculitis demonstrated 
that the most common cancer type was 
melanoma, and the predominant types 
of vasculitis were those affecting large 
vessels (ie, giant cell arteritis, aortitis). 
No reported vasculitis-related deaths 
were observed, and only 1 patient died 
of disease progression; the remainder 
of patients who had available data on 
outcomes either went into remission or 
had partial tumor response.12

The timing of dermatologic man-
ifestations from immune-mediated 
mechanisms is broad; it can range from  
2 weeks to 38 months after treatment ini-
tiation per 1 retrospective observational 
study of 17 patients who presented with 

cutaneous AEs associated with PD-1  
inhibitor therapy. Our patient fell on the 
early end of the spectrum and developed 
skin findings consistent with vasculitis  
2 weeks after immunotherapy initiation. 
Cutaneous toxicities described in the study 
included eczema, sarcoidosis, lichenoid 
dermatitis, bullous pemphigoid, and ery-
thema multiforme. It is difficult to map out 
a timeline for these AEs since they occurred 
at various time points (for example, bul-
lous pemphigoid was seen at 1.5 months 
and 20.4 months). It is important to note 
that cutaneous toxicities can develop af-
ter treatment discontinuation, as PD-1 
inhibitors have durable effects on tumor 
responses and also on AEs.16

It is important to have a high index of 
suspicion for vasculitis when a patient 
presents with palpable purpura in the 
setting of ICI therapy, as early biopsy 

TABLE 2. Summary of ASCO and NCCN Guidelines for Management of Immune Checkpoint Inhibitor–Related 
Skin Toxicities (maculopapular rash)

ASCO NCCN 

Grade 1a • Continue immunotherapy 
• Topical emollients and/or mild- to moderate-potency 

topical corticosteroids 

• Continue immunotherapy 
• Topical emollients, oral antihistamines, moderate-

potency topical corticosteroids 

Grade 2b • Consider holding immunotherapy and monitor for 
improvement; resume once toxicity reverts to grade 1 

• Topical emollients, oral antihistamines, medium- to 
high-potency topical corticosteroids 

• Consider systemic corticosteroids with prednisone  
1 mg/kg/day (or equivalent), tapering over at least  
4 weeks 

• Continue immunotherapy 
• Topical emollients, oral antihistamines, moderate- 

to high-potency topical corticosteroids 
• If unresponsive to topical, consider prednisone 

0.5 mg/kg/day 

Grade 3c • Hold immunotherapy 
• Consult dermatology 
• Topical emollients, oral antihistamines, high-potency 

topical corticosteroids 
• Systemic corticosteroids with methylprednisolone 1 mg/

kg/day (or equivalent), tapering over at least 4 weeks

• Hold immunotherapy 
• Consult dermatology 
• High-potency topical corticosteroids 
• Prednisone 0.5-1.0 mg/kg/day (increased dose up 

to 2.0 mg/kg/day if no improvement) 

Grade 4d • Hold immunotherapy 
• Consult dermatology 
• Systemic corticosteroids with methylprednisolone  

1-2 mg/kg/day (or equivalent) 
• Consider alternative antineoplastic therapy over 

resuming immunotherapy

• Manage same as grade 3

ADL, activities of daily life; ASCO, American Society of Clinical Oncology; BSA, body surface area; NCCN, National Comprehensive Cancer Network.
aPapules and/or pustules covering <10% BSA with or without symptoms of pruritus or tenderness. 

bPapules and/or pustules covering 10%-30% BSA with or without symptoms of pruritus or tenderness; associated with psychosocial impact; 
limiting instrumental ADL; papules and/or pustules covering >30% BSA with or without mild symptoms. 
cPapules and/or pustules covering >30% BSA with moderate or severe symptoms; limiting self-care ADL; intravenous antibiotics indicated. 
dLife-threatening consequences.
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and management are necessary for pre-
venting severe complications. If vasculi-
tis is high on the differential, clinically 
monitoring without further diagnostic 
studies or starting topical steroids empir-
ically may delay diagnosis and treatment, 
which is why answer choices A and B are 
incorrect. When histopathological con-
firmation of vasculitis in the setting of im-
munotherapy is obtained, management 
depends on the Common Terminology 
Criteria for Adverse Events grade of the 
rash. Grading is based on the percent to-
tal body surface area that the rash covers. 
Per the FDA, ipilimumab should be held 
for grade 2 rash and nivolumab should be 
held for grade 3, and both should be per-
manently discontinued in the setting of 
grade 4 disease. The American Society of 
Clinical Oncology (ASCO) clinical prac-
tice guidelines recommend that grade 1 
disease can be managed with topical 
emollients or corticosteroids while con-
tinuing the ICI. Immunotherapy needs to 
be held for grade 2 or higher cutaneous 
toxicity. Failure to respond to topicals 
is an indication to start glucocorticoids 
at a prednisone equivalent of 1 to 2 mg/
kg, and intravenous steroids should be 
considered for grade 3 or higher toxicity 
with a slow taper over at least 4 weeks 
upon symptomatic improvement.17 Ad-
ditionally, the National Comprehensive 
Cancer Network (NCCN) management 
of immune checkpoint inhibitor–related 
toxicities guidelines include recommen-
dations to continue immunotherapy for 
grade 1/2 disease and managing with 
topicals, and holding immunotherapy for 
grade 3 or higher toxicity while starting 
systemic steroids.18 Table 2 summarizes 
the NCCN and ASCO guidelines. There-
fore, choice C is the correct answer.

Methotrexate has not been shown 
to have clinical benefit in treatment of 
immune-mediated vasculitis; however, it 
can be used in certain forms of vasculitis 
such as giant cell arteritis or granuloma-
tosis with polyangiitis. Typically, these 
conditions are managed with high-dose 

glucocorticoids for remission induction, 
and methotrexate is used for remission 
maintenance.19,20 Because methotrex-
ate would not be used first-line for im-
mune-mediated vasculitis and would de-
lay proper diagnosis or potentially cause 
more toxicity than benefit, answer choice 
D is incorrect. 

While the timing of vasculitis onset 
was somewhat early after initiation of 
immunotherapy, the lack of IgA com-
plex deposition on biopsy and the nega-
tive diagnostic workup led us to suspect 
this was vasculitis: immune-mediated 
and likely drug-induced, rather than 
paraneoplastic. However, the exact 
etiology remains unclear and may be 
multifactorial in the setting of immu-
notherapy exposure and cancer pro-
gression. Vasculitic complications of ICI 
are a rare phenomenon that remain to 
be further studied, and we present our 
case report to contribute to the medi-
cal community’s knowledge regarding 
early recognition and treatment of im-
mune-mediated vasculitis. 

Outcome of This Case 
More than 2 months after the initial im-
munotherapy dose, the patient present-
ed to the emergency department with  
altered mental status and had a wit-
nessed seizure in the setting of hyperten-
sive emergency. Brain imaging demon-
strated evidence of posterior reversible 
encephalopathy syndrome (PRES). She 
had a complicated hospital stay that 
involved intensive care unit (ICU) ad-
mission, intubation, a nicardipine drip 
for hypertension, and cardioversion for 
atrial fibrillation with rapid ventricular 
rate. Other causes of encephalopathy 
and multiorgan failure were investigated 
and included workup for infection, met-
abolic derangement, and drug-induced 
toxicities. Evaluation for rheumatologic 
causes included tests of ANCA and ANA 
that were both negative, which suggest-
ed that an immune systemic vasculitis 
was less likely. The etiology of PRES 

was likely multifactorial and related to 
immunotherapy and/or hypertension 
from steroid treatment for the vasculi-
tis. Immunotherapy was discontinued. 
Her mental status improved and she was 
eventually extubated and discharged on 
oral prednisone 1 mg/kg daily with a 
plan to taper over several weeks.

Given the presence of significant im-
mune-related toxicities, immunothera-
py was permanently discontinued with 
a plan to transition therapy to a vascular 
endothelial growth factor tyrosine kinase 
inhibitor upon recovery from her acute 
illness. However, 2 weeks after hospital 
discharge, the patient was readmitted 
with failure to thrive, septic shock sec-
ondary to gram-negative rod bacteremia 
from urinary etiology, acute liver and kid-
ney injury, thrombocytopenia, and rap-
idly progressive disease. She was shortly 
transferred to the ICU with multiorgan 
failure. Unfortunately, the patient died 
from disease progression approximately 
9 weeks following the initial immuno-
therapy dose. 
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Product Profile

Drug name:  
Dostarlimab (Jemperli)

Date of approval:  
August 17, 2021

Initial indication:  
For adult patients with 
recurrent or advanced 
solid tumors with deficient 
mismatch repair (dMMR), 
as determined by an FDA-
approved test, who have 
progressed on or following 
prior treatment and have no 
other treatment options1 

Dosage and administration:  
500 mg every 3 weeks 
for doses 1 to 4, with 
subsequent dosing starting  
3 weeks after dose 4 at  
1000 mg every 6 weeks 

How supplied:  
Intravenously over  
30 minutes

Pivotal clinical trial:  
Phase 1 GARNET trial 
(NCT02715284), cohorts  
A1 and F2

PRODUCT PROFILE

EXPERT COMMENTARY ON THE PRODUCT PROFILE OF 

Dostarlimab

ONCOLOGY

DCR, disease control rate; dMMR/MSI-H, mismatch repair deficient/microsatellite instability-
high; DOR, duration of response; ir, immune-related; PFS, progression-free survival; ORR, 
overall response rate; OS, overall survival.

Trial Design of Phase 1 GARNET Trial, Cohorts A1 and F

ELIGIBLE PATIENTS
 �Proven recurrent or advanced solid tumors with disease progression after 
treatment with anticancer therapies or intolerance to treatment

 �Cohort A1: dMMR/MSI-H endometrial cancer

 �Cohort F: recurrent or advanced dMMR/MSI-H–solid tumors or POLE-mutant 
solid tumors, except for endometrial cancer, that have progressed after 2 prior 
lines of systemic therapy for recurrent or advanced disease who have no other 
treatment options

Dostarlimab at 500 mg every 3 weeks for 4 cycles,  
then 1000 mg every 6 weeks for subsequent cycles

Primary end point  
Safety, ORR per RECIST 1.1 criteria, DOR

Key secondary end points 
ORR by independent blinded central review,  

irORR per irRECIST, DCR, OS, PFS 

Turn to page 322 for expert commentary by Megan May, PharmD, BCOP
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ONCOLOGY®: Can you describe 
the mechanism of action of 
dostarlimab?
MAY: Dostarlimab is a PD-1 antibody. It 
is a humanized monoclonal antibody of 
the IgG4 isotype that binds to the PD-1 
receptor and blocks its interaction with 
PD-L1 and PD-L2. This causes a release 
in the PD-1 pathway through mediated 
inhibition of the immune response.

Q: What are some of the 
biggest concerns with 

dostarlimab’s toxicity profi le and 
have any become more apparent 
in the real-world setting?
MAY: In the real world, dostarlimab has 
been well tolerated. However, there 
are some signi� cant immune-related 
adverse effects that do occur. We need 
to keep these in mind. When we’re 
counseling patients prior to the start 
of a therapy, we need the 
patients to be able to identify 
these immune-related adverse 
effects early so we’re able to 
quickly manage them. These 
immune-mediated reactions 
can occur in any organ sys-
tem or tissue. Most of the 
immune-mediated reactions 
occurred in less than 5% of the 
patients and the most common 
ones were fatigue, nausea, and anemia. 
It’s also important that we monitor the 
patient’s bloodwork, including their liv-
er, renal, and thyroid function. We also 
need to [inform] the patient that they 
need to let their health care team know 
if they did develop any symptoms, such 
as a cough or shortness of breath, which 
could be a sign of pneumonitis, and to 
let us know if they develop diarrhea, 
which could be a sign of colitis.

Q: Are dosing modifi cations 
common with this agent?

MAY: [There are no] dose reductions for 
dostarlimab that are recommended. 
Either you give the drug or you don’t 
give it. In general, you withhold dostar-
limab for severe or grade 3 immune-
mediated adverse reactions.

Q: Should clinicians be aware 
of any drug interactions?

MAY: It is recommended to monitor ther-
apy with dostarlimab if a patient is also 
taking an antibiotic or a proton pump 
inhibitor, [as] both of these can reduce 
the therapeutic effect of dostarlimab. 
Ketoconazole can also enhance the 
hepatic toxicity effect of dostarlimab, 
so…monitoring for liver function [is 
recommended]. Then, just [as with] 
all immune checkpoint inhibitors, you 
should evaluate the need of a steroid 

in patients.

Q: Have there been 
any barriers to 

administration or receipt 
by the patient since the 
approval, such as common 
reimbursement issues or 
logistical challenges?  
MAY: In my clinic, I have not 
had any issues with reimburse-

ment for dostarlimab. It was originally 
approved for the treatment of mismatch 
repair de� cient [dMMR] recurrent or 
advanced endometrial cancer in patients 
who have progressed on or [had] prior 
treatments with a platinum-containing 
regimen.3 The more recent approval 
is for the treatment of dMMR recur-
rent or advanced solid tumors.4 This 
most recent approval has [expanded] 
the indication to any solid tumor with 

dMMR. If a patient has this mutation, 
then reimbursement really should not be 
an issue. In relation to the logistics with 
dostarlimab, [the drug] is infused over 
30 minutes through a 0.2-µm low-pro-
tein–binding in-line or add-on � lter, and 
it should be given with PVC intravenous 
tubing. It should be stored in the original 
container until the time of preparation 
to protect it from light.

Q: Is there anything else you 
want to discuss?

MAY: A unique part of this medication is 
its dosing regimen. The � rst 4 treatments 
are administered every 3 weeks, and 
then the treatments are administered 
every 6 weeks. This dosing regimen was 
based on the receptor occupancy and 
the pharmacokinetic data that showed 
that this dosing regimen provides suf-
� cient serum concentration to achieve 
and maintain the maximal receptor 
occupancy throughout both intervals. 
This unique dosing schedule allows for 
less frequent clinic visits after 12 weeks 
of initial treatment with dostarlimab. 

It’s important to know that dostar-
limab was approved based on an accel-
erated approval. The con� rmatory study 
is currently [underway]. [The drug] has 
also been evaluated in the frontline 
setting in combination with chemother-
apy, and in a large, randomized placebo-
controlled phase 3 study called the 
RUBY trial [NCT03981796]. These 
data will show us if we can change the 
frontline treatment algorithm of endo-
metrial cancer even further. 
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the“patent kitty” every time they use  
restriction enzymes in the production of 
a new biomolecule?

 Finally, we need to consider that we, 
as US taxpayers, are usually funding 
these basic research efforts. The basic 
research behind the messenger RNA 
vaccines, such as Moderna’s COVID-19 
vaccine, has been funded for more than 
a decade with tens of millions of dollars 
from US taxpayers—yet, we, the taxpay-
ers, do not share in the financial profits 
of this research.  

I would, therefore, like to draw a  

distinction between patenting processes 
and natural structures and those chemi-
cals or biomolecules that are the poten-
tially marketable products of known pro-
cesses. Is it in fact reasonable to patent 
basic aspects of nature that exist in nature 
when discovered by man? When deal-
ing with a technology platform such as  
CRISPR that has involved decades of 
work by numerous scientists, eventually 
becoming more practical by work of in-
dividual scientists, should these last scien-
tists be able to patent the natural process? 

We need to distinguish between patent-
ing the process of CRISPR gene editing 
versus the actual gene-editing product—
resulting in a treatment or better plants 

or tastier fruits—which clearly should 
be patentable. I believe the patenting of 
natural processes or molecules, such as a 
gene, is not good public policy because 
this will put a brake on additional use of 
the process. Additionally, considering the 
investment that we, the taxpayers, make 
into the research that leads to these dis-
coveries, I question these patent rulings. 

It is time to revisit many aspects of pat-
ent law and to reconsider how the law 
benefits the public and the advancement 
of science more generally. 

I n today’s time-constrained practices, clinicians are 
burdened with significant amounts of administra-
tive work. The pandemic has aggravated this burden 

through new safety mandates, with many clinicians fur-
ther stretched by learning to conduct telehealth visits. 
Moving forward, it’s important to distinguish which 
administrative tasks take priority and what can wait 
to avoid burnout. 

Tackling EHRs: Electronic health records 
(EHRs) pose several challenges for physicians in 
outpatient practices. There is typically a lack of user-
friendliness, a frequent mismatch between the needs 
of outpatient primary care practices and their parent 
hospital system, and a failure to consider how it’s 
going to affect workflow. Ultimately, most practices 
find it’s better to tailor their workflows to fit the 
EHRs rather than the other way around.

The value of scribes: To ease administrative 
burdens caused by EHRs, a good place to start—
and one that’s been growing in popularity—is to use 
scribes to document patient visits. 

Customize the software: Another technique for 
improving EHR efficiency is to build order sets and 

templates, which allow physicians to standardize and 
customize their notes. The EHRs can then be pro-
grammed to use that information as the basis for a note.

Enlist patients in the battle: Practices can 
enlist patients in the effort to reduce administrative 
burden by encouraging them to submit basic medical 
information online so it can be seamlessly entered 
into their EHR.

Reducing prior authorization burden: Compile 
a running list of which procedures and prescription 
medications require prior authorizations from 
which payers and under what circumstances. Such 
information usually can be obtained from the 
payer’s website and by calling them. Analyzing this 
information can clarify which procedures routinely 
need prior authorizations from which payers, and 
therefore can be obtained without the doctor getting 
involved.

Negotiating prior authorization with payers: 
In addition to EHRs and prior authorizations, experts 
say doctors can reduce their nonclinical workload by 
delegating tasks that don’t require the doctor’s input 
by ensuring staff members are trained to do them. 

Reducing Busy Work for the Busy Doctor

FROM THE EDITORS OF: 
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The first oral therapy for EGFR Exon20
insertion+ mNSCLC patients post 
platinum-based chemotherapy

IMPORTANT SAFETY INFORMATION (CONT’D)
EXKIVITY can cause QTc prolongation resulting in Torsades 
de Pointes. Atrial fibrillation (1.6%), ventricular tachycardia 
(0.4%), first degree atrioventricular block (0.4%), second 
degree atrioventricular block (0.4%), left bundle branch block 
(0.4%), supraventricular extrasystoles (0.4%), and ventricular 
extrasystoles (0.4%) also occurred in patients receiving 
EXKIVITY. Monitor cardiac function, including assessment of left 
ventricular ejection fraction at baseline and during treatment. 
Withhold, reduce the dose, or permanently discontinue EXKIVITY 
based on the severity.
Diarrhea
EXKIVITY can cause diarrhea, which can be severe. In the pooled 
EXKIVITY safety population, diarrhea occurred in 93% of patients, 
including 20% Grade 3 and 0.4% Grade 4. The median time to first 
onset of diarrhea was 5 days, but diarrhea has occurred within 
24 hours after administration of EXKIVITY. In the 48% of patients 
whose diarrhea resolved, the median time to resolution was 3 
days. Diarrhea may lead to dehydration or electrolyte imbalance, 
with or without renal impairment. Treat diarrhea promptly. 
Advise patients to start an antidiarrheal agent (e.g., loperamide) 
at first sign of diarrhea or increased bowel movement frequency 
and to increase fluid and electrolyte intake. Monitor electrolytes 
and withhold, reduce the dose or permanently discontinue 
EXKIVITY based on the severity. 
Embryo-Fetal Toxicity
Based on findings from animal studies and its mechanism of 
action, EXKIVITY can cause fetal harm when administered to a 
pregnant woman. Advise pregnant women of the potential risk to 
a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with EXKIVITY 
and for 1 month after the last dose. Advise males with female 
partners of reproductive potential to use effective contraception 
during treatment with EXKIVITY and for 1 week after the last 
dose of EXKIVITY. 

ADVERSE REACTIONS
The most common (>20%) adverse reactions are diarrhea (92%), 
rash (78%), stomatitis (46%), vomiting (40%), decreased appetite 
(39%), paronychia (39%), nausea (37%), musculoskeletal pain 
(34%), dry skin (32%), fatigue (29%), pruritus (24%), cough (24%) 
and decreased weight (21%). The most common (≥2%) Grade 
3 or 4 laboratory abnormalities were decreased lymphocytes 
(15%), increased amylase (13%), increased lipase (10%), 
decreased potassium (5.3%), decreased red blood cells (3.5%), 
increased creatinine (2.7%), decreased magnesium (2.7%), and 
increased alanine aminotransferase (2.7%). 

DRUG INTERACTIONS
CYP3A Inhibitors 
Coadministration of EXKIVITY with strong or moderate 
CYP3A inhibitors increased mobocertinib plasma 
concentrations, which may increase the risk of adverse 
reactions, including QTc interval prolongation. Avoid 
concomitant use of strong or moderate CYP3A inhibitors 
with EXKIVITY. If concomitant use of moderate CYP3A 
inhibitors cannot be avoided, reduce the EXKIVITY dose and 
monitor the QTc interval more frequently with ECGs.
CYP3A Inducers 
Coadministration of EXKIVITY with strong or moderate CYP3A 
inducers decreased mobocertinib plasma concentrations, which 

may reduce EXKIVITY anti-tumor activity. Avoid concomitant use 
of strong or moderate CYP3A inducers with EXKIVITY.
CYP3A Substrates 
Coadministration of EXKIVITY with CYP3A substrates may 
decrease plasma concentrations of CYP3A substrates, 
which may reduce the efficacy of these substrates. Avoid 
concomitant use of hormonal contraceptives with EXKIVITY. 
Avoid concomitant use of EXKIVITY with other CYP3A substrates 
where minimal concentration changes may lead to serious 
therapeutic failures. If concomitant use is unavoidable, increase 
the CYP3A substrate dosage in accordance with the approved 
product Prescribing Information. 
Prolonged QTc Interval
EXKIVITY can cause QTc interval prolongation. Coadministration 
of EXKIVITY with drugs known to prolong the QTc interval may 
increase the risk of QTc interval prolongation. Avoid concomitant 
use of other medications known to prolong the QTc interval with 
EXKIVITY. If concomitant use is unavoidable, monitor the QTc 
interval more frequently with ECGs.

USE IN SPECIFIC POPULATIONS 
Pregnancy
Based on findings from animal studies and its mechanism of 
action, EXKIVITY can cause fetal harm when administered to a 
pregnant woman. There are no available data on EXKIVITY use 
in pregnant women. Advise pregnant women of the potential 
risk to a fetus.
Females and Males of Reproductive Potential
EXKIVITY can cause fetal harm when administered to pregnant 
women. Verify pregnancy status in females of reproductive 
potential prior to initiating EXKIVITY. Advise females of 
reproductive potential to use effective non-hormonal 
contraception during treatment with EXKIVITY and for 1 
month after the last dose. EXKIVITY may render hormonal 
contraceptives ineffective. Advise males with female partners 
of reproductive potential to use effective contraception during 
treatment with EXKIVITY and for 1 week after the last dose.  
Based on animal studies EXKIVITY may impair fertility in males 
and females of reproductive potential. 
Lactation
There are no data on the presence of mobocertinib or its 
metabolites in human milk or their effects on the breastfed 
child or on milk production. Because of the potential for serious 
adverse reactions in breastfed children, advise women not to 
breastfeed during treatment with EXKIVITY and for 1 week after 
the last dose. 
Geriatric
Of the 114 patients who received EXKIVITY in clinical studies, 
37% were 65 years and over, and 7% were 75 years and over.  
No overall difference in effectiveness was observed between 
patients aged 65 and older and younger patients. Exploratory 
analysis suggests a higher incidence rate of Grade 3 and 4 
adverse reactions (69% vs 47%) and serious adverse reactions 
(64% vs 35%) in patients 65 years and older as compared to 
those younger than 65 years. 
To report SUSPECTED ADVERSE REACTIONS, contact Takeda 
Pharmaceuticals America, Inc. at 1-844-217-6468 or the FDA at
1-800-FDA-1088 or www.fda.gov/medwatch.

All trademarks are property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. 
All rights reserved. 03/22 USO-EXK-0051 

Please see Brief Summary of Prescribing Information, 
including Boxed Warning, on the following pages.

IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS
QTc Prolongation and Torsades de Pointes
EXKIVITY can cause life-threatening heart rate-corrected QT (QTc) 
prolongation, including Torsades de Pointes, which can be fatal. In 
the 250 patient subset of the pooled EXKIVITY safety population who 
had scheduled and unscheduled electrocardiograms (ECGs), 1.2% 
of patients had a QTc interval >500 msec and 11% of patients had a 
change-from-baseline QTc interval >60 msec. Grade 4 Torsades de 
Pointes occurred in 1 patient (0.4%). Clinical trials of EXKIVITY did 
not enroll patients with baseline QTc greater than 470 msec. 

Assess QTc and electrolytes at baseline and correct abnormalities 
in sodium, potassium, calcium, and magnesium prior to initiating 
EXKIVITY. Monitor QTc and electrolytes periodically during 
treatment. Increase monitoring frequency in patients with risk 
factors for QTc prolongation, such as patients with congenital 
long QT syndrome, heart disease, or electrolyte abnormalities. 
Avoid use of concomitant drugs which are known to prolong the 
QTc interval. Avoid concomitant use of strong or moderate CYP3A 
inhibitors with EXKIVITY, which may further prolong the QTc. 
Withhold, reduce the dose, or permanently discontinue EXKIVITY 
based on the severity of the QTc prolongation.
Interstitial Lung Disease (ILD)/Pneumonitis
EXKIVITY can cause ILD/pneumonitis, which can be fatal. In the 
pooled EXKIVITY safety population, ILD/pneumonitis occurred 
in 4.3% of patients including 0.8% Grade 3 events and 1.2% 
fatal events. Monitor patients for new or worsening pulmonary 
symptoms indicative of ILD/pneumonitis. Immediately withhold 
EXKIVITY in patients with suspected ILD/pneumonitis and 
permanently discontinue EXKIVITY if ILD/pneumonitis is confirmed.
Cardiac Toxicity 
EXKIVITY can cause cardiac toxicity (including decreased ejection 
fraction, cardiomyopathy, and congestive heart failure) resulting 
in heart failure which can be fatal. In the pooled EXKIVITY safety 
population, heart failure occurred in 2.7% of patients including 
1.2% Grade 3 reactions, 0.4% Grade 4 reactions, and one (0.4%) 
fatal case of heart failure.

INDICATION
EXKIVITY is indicated for the treatment of adult patients with locally advanced 
or metastatic non-small cell lung cancer (NSCLC) with epidermal growth factor 
receptor (EGFR) exon 20 insertion mutations, as detected by an FDA-approved test, 
whose disease has progressed on or after platinum-based chemotherapy.
This indication is approved under accelerated approval based on overall response 
rate and duration of response. Continued approval for this indication may be 
contingent upon verification and description of clinical benefit in confirmatory trial(s).

EGFR, epidermal growth factor receptor; mNSCLC, metastatic non-small cell lung cancer.

WARNING: QTc PROLONGATION and 
TORSADES DE POINTES
See full prescribing information for complete boxed warning.
• EXKIVITY can cause life-threatening heart rate-corrected 

QT (QTc) prolongation, including Torsades de Pointes, which 
can be fatal, and requires monitoring of QTc and electrolytes 
at baseline and periodically during treatment. Increase 
monitoring frequency in patients with risk factors for 
QTc prolongation.

• Avoid use of concomitant drugs which are known to prolong 
the QTc interval and use of strong or moderate CYP3A 
inhibitors with EXKIVITY, which may further prolong the QTc.

• Withhold, reduce the dose, or permanently discontinue 
EXKIVITY based on the severity of QTc prolongation.
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IMPORTANT SAFETY INFORMATION (CONT’D)
EXKIVITY can cause QTc prolongation resulting in Torsades 
de Pointes. Atrial fibrillation (1.6%), ventricular tachycardia 
(0.4%), first degree atrioventricular block (0.4%), second 
degree atrioventricular block (0.4%), left bundle branch block 
(0.4%), supraventricular extrasystoles (0.4%), and ventricular 
extrasystoles (0.4%) also occurred in patients receiving 
EXKIVITY. Monitor cardiac function, including assessment of left 
ventricular ejection fraction at baseline and during treatment. 
Withhold, reduce the dose, or permanently discontinue EXKIVITY 
based on the severity.
Diarrhea
EXKIVITY can cause diarrhea, which can be severe. In the pooled 
EXKIVITY safety population, diarrhea occurred in 93% of patients, 
including 20% Grade 3 and 0.4% Grade 4. The median time to first 
onset of diarrhea was 5 days, but diarrhea has occurred within 
24 hours after administration of EXKIVITY. In the 48% of patients 
whose diarrhea resolved, the median time to resolution was 3 
days. Diarrhea may lead to dehydration or electrolyte imbalance, 
with or without renal impairment. Treat diarrhea promptly. 
Advise patients to start an antidiarrheal agent (e.g., loperamide) 
at first sign of diarrhea or increased bowel movement frequency 
and to increase fluid and electrolyte intake. Monitor electrolytes 
and withhold, reduce the dose or permanently discontinue 
EXKIVITY based on the severity. 
Embryo-Fetal Toxicity
Based on findings from animal studies and its mechanism of 
action, EXKIVITY can cause fetal harm when administered to a 
pregnant woman. Advise pregnant women of the potential risk to 
a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with EXKIVITY 
and for 1 month after the last dose. Advise males with female 
partners of reproductive potential to use effective contraception 
during treatment with EXKIVITY and for 1 week after the last 
dose of EXKIVITY. 

ADVERSE REACTIONS
The most common (>20%) adverse reactions are diarrhea (92%), 
rash (78%), stomatitis (46%), vomiting (40%), decreased appetite 
(39%), paronychia (39%), nausea (37%), musculoskeletal pain 
(34%), dry skin (32%), fatigue (29%), pruritus (24%), cough (24%) 
and decreased weight (21%). The most common (≥2%) Grade 
3 or 4 laboratory abnormalities were decreased lymphocytes 
(15%), increased amylase (13%), increased lipase (10%), 
decreased potassium (5.3%), decreased red blood cells (3.5%), 
increased creatinine (2.7%), decreased magnesium (2.7%), and 
increased alanine aminotransferase (2.7%). 

DRUG INTERACTIONS
CYP3A Inhibitors 
Coadministration of EXKIVITY with strong or moderate 
CYP3A inhibitors increased mobocertinib plasma 
concentrations, which may increase the risk of adverse 
reactions, including QTc interval prolongation. Avoid 
concomitant use of strong or moderate CYP3A inhibitors 
with EXKIVITY. If concomitant use of moderate CYP3A 
inhibitors cannot be avoided, reduce the EXKIVITY dose and 
monitor the QTc interval more frequently with ECGs.
CYP3A Inducers 
Coadministration of EXKIVITY with strong or moderate CYP3A 
inducers decreased mobocertinib plasma concentrations, which 

may reduce EXKIVITY anti-tumor activity. Avoid concomitant use 
of strong or moderate CYP3A inducers with EXKIVITY.
CYP3A Substrates 
Coadministration of EXKIVITY with CYP3A substrates may 
decrease plasma concentrations of CYP3A substrates, 
which may reduce the efficacy of these substrates. Avoid 
concomitant use of hormonal contraceptives with EXKIVITY. 
Avoid concomitant use of EXKIVITY with other CYP3A substrates 
where minimal concentration changes may lead to serious 
therapeutic failures. If concomitant use is unavoidable, increase 
the CYP3A substrate dosage in accordance with the approved 
product Prescribing Information. 
Prolonged QTc Interval
EXKIVITY can cause QTc interval prolongation. Coadministration 
of EXKIVITY with drugs known to prolong the QTc interval may 
increase the risk of QTc interval prolongation. Avoid concomitant 
use of other medications known to prolong the QTc interval with 
EXKIVITY. If concomitant use is unavoidable, monitor the QTc 
interval more frequently with ECGs.

USE IN SPECIFIC POPULATIONS 
Pregnancy
Based on findings from animal studies and its mechanism of 
action, EXKIVITY can cause fetal harm when administered to a 
pregnant woman. There are no available data on EXKIVITY use 
in pregnant women. Advise pregnant women of the potential 
risk to a fetus.
Females and Males of Reproductive Potential
EXKIVITY can cause fetal harm when administered to pregnant 
women. Verify pregnancy status in females of reproductive 
potential prior to initiating EXKIVITY. Advise females of 
reproductive potential to use effective non-hormonal 
contraception during treatment with EXKIVITY and for 1 
month after the last dose. EXKIVITY may render hormonal 
contraceptives ineffective. Advise males with female partners 
of reproductive potential to use effective contraception during 
treatment with EXKIVITY and for 1 week after the last dose.  
Based on animal studies EXKIVITY may impair fertility in males 
and females of reproductive potential. 
Lactation
There are no data on the presence of mobocertinib or its 
metabolites in human milk or their effects on the breastfed 
child or on milk production. Because of the potential for serious 
adverse reactions in breastfed children, advise women not to 
breastfeed during treatment with EXKIVITY and for 1 week after 
the last dose. 
Geriatric
Of the 114 patients who received EXKIVITY in clinical studies, 
37% were 65 years and over, and 7% were 75 years and over.  
No overall difference in effectiveness was observed between 
patients aged 65 and older and younger patients. Exploratory 
analysis suggests a higher incidence rate of Grade 3 and 4 
adverse reactions (69% vs 47%) and serious adverse reactions 
(64% vs 35%) in patients 65 years and older as compared to 
those younger than 65 years. 
To report SUSPECTED ADVERSE REACTIONS, contact Takeda 
Pharmaceuticals America, Inc. at 1-844-217-6468 or the FDA at
1-800-FDA-1088 or www.fda.gov/medwatch.
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Please see Brief Summary of Prescribing Information, 
including Boxed Warning, on the following pages.

IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS
QTc Prolongation and Torsades de Pointes
EXKIVITY can cause life-threatening heart rate-corrected QT (QTc) 
prolongation, including Torsades de Pointes, which can be fatal. In 
the 250 patient subset of the pooled EXKIVITY safety population who 
had scheduled and unscheduled electrocardiograms (ECGs), 1.2% 
of patients had a QTc interval >500 msec and 11% of patients had a 
change-from-baseline QTc interval >60 msec. Grade 4 Torsades de 
Pointes occurred in 1 patient (0.4%). Clinical trials of EXKIVITY did 
not enroll patients with baseline QTc greater than 470 msec. 

Assess QTc and electrolytes at baseline and correct abnormalities 
in sodium, potassium, calcium, and magnesium prior to initiating 
EXKIVITY. Monitor QTc and electrolytes periodically during 
treatment. Increase monitoring frequency in patients with risk 
factors for QTc prolongation, such as patients with congenital 
long QT syndrome, heart disease, or electrolyte abnormalities. 
Avoid use of concomitant drugs which are known to prolong the 
QTc interval. Avoid concomitant use of strong or moderate CYP3A 
inhibitors with EXKIVITY, which may further prolong the QTc. 
Withhold, reduce the dose, or permanently discontinue EXKIVITY 
based on the severity of the QTc prolongation.
Interstitial Lung Disease (ILD)/Pneumonitis
EXKIVITY can cause ILD/pneumonitis, which can be fatal. In the 
pooled EXKIVITY safety population, ILD/pneumonitis occurred 
in 4.3% of patients including 0.8% Grade 3 events and 1.2% 
fatal events. Monitor patients for new or worsening pulmonary 
symptoms indicative of ILD/pneumonitis. Immediately withhold 
EXKIVITY in patients with suspected ILD/pneumonitis and 
permanently discontinue EXKIVITY if ILD/pneumonitis is confirmed.
Cardiac Toxicity 
EXKIVITY can cause cardiac toxicity (including decreased ejection 
fraction, cardiomyopathy, and congestive heart failure) resulting 
in heart failure which can be fatal. In the pooled EXKIVITY safety 
population, heart failure occurred in 2.7% of patients including 
1.2% Grade 3 reactions, 0.4% Grade 4 reactions, and one (0.4%) 
fatal case of heart failure.

INDICATION
EXKIVITY is indicated for the treatment of adult patients with locally advanced 
or metastatic non-small cell lung cancer (NSCLC) with epidermal growth factor 
receptor (EGFR) exon 20 insertion mutations, as detected by an FDA-approved test, 
whose disease has progressed on or after platinum-based chemotherapy.
This indication is approved under accelerated approval based on overall response 
rate and duration of response. Continued approval for this indication may be 
contingent upon verification and description of clinical benefit in confirmatory trial(s).

EGFR, epidermal growth factor receptor; mNSCLC, metastatic non-small cell lung cancer.

WARNING: QTc PROLONGATION and 
TORSADES DE POINTES
See full prescribing information for complete boxed warning.
• EXKIVITY can cause life-threatening heart rate-corrected 

QT (QTc) prolongation, including Torsades de Pointes, which 
can be fatal, and requires monitoring of QTc and electrolytes 
at baseline and periodically during treatment. Increase 
monitoring frequency in patients with risk factors for 
QTc prolongation.

• Avoid use of concomitant drugs which are known to prolong 
the QTc interval and use of strong or moderate CYP3A 
inhibitors with EXKIVITY, which may further prolong the QTc.

• Withhold, reduce the dose, or permanently discontinue 
EXKIVITY based on the severity of QTc prolongation.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 
EXKIVITY® (MOBOCERTINIB)

These highlights do not include all the information needed to use EXKIVITY safely and 
effectively. See full prescribing information at EXKIVITYhcp.com

WARNING: QTc PROLONGATION and TORSADES DE POINTES
•   EXKIVITY can cause life-threatening heart rate-corrected QT (QTc) 

prolongation, including Torsades de Pointes, which can be fatal, and 
requires monitoring of QTc and electrolyte correction at baseline 
and periodically during treatment. Increase monitoring frequency in 
patients with risk factors for QTc prolongation [see Warnings and 
Precautions (5.1)].

•   Avoid use of concomitant drugs which are known to prolong the QTc 
interval and use of strong or moderate CYP3A inhibitors with EXKIVITY, 
which may further prolong the QTc [see Warnings and Precautions 
(5.1), Drug Interactions (7.1, 7.3)].

•   Withhold, reduce the dose, or permanently discontinue EXKIVITY  
based on the severity of QTc prolongation [see Dosage and 
Administration (2.3)].

1  INDICATIONS AND USAGE
EXKIVITY is indicated for the treatment of adult patients with locally advanced 
or metastatic non-small cell lung cancer (NSCLC) with epidermal growth factor 
receptor (EGFR) exon 20 insertion mutations, as detected by an FDA-approved test 
[see Dosage and Administration (2.1)], whose disease has progressed on or after 
platinum-based chemotherapy.
This indication is approved under accelerated approval based on overall response 
rate and duration of response [see Clinical Studies (14)]. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit in 
confirmatory trial(s).

2  DOSAGE AND ADMINISTRATION
2.1  Patient Selection
Select patients with locally advanced or metastatic NSCLC for treatment with 
EXKIVITY based on the presence of EGFR exon 20 insertion mutations [see Clinical 
Studies (14)]. Information on FDA-approved tests is available at: http://www.fda.gov/
CompanionDiagnostics.
2.2  Recommended Dosage
The recommended dosage of EXKIVITY is 160 mg orally once daily until disease 
progression or unacceptable toxicity.
Take EXKIVITY with or without food [see Clinical Pharmacology 12.3], at the same 
time each day. Swallow EXKIVITY capsules whole. Do not open, chew or dissolve the 
contents of the capsules.
If a dose is missed by more than 6 hours, skip the dose and take the next dose the 
following day at its regularly scheduled time.
If a dose is vomited, do not take an additional dose. Take the next dose as prescribed 
the following day.
2.3  Dosage Modifications for Adverse Reactions
EXKIVITY dose reduction levels for adverse reactions are summarized in Table 1.

Table 1: Recommended EXKIVITY Dose Reductions

Dose Reductions Dose Level

First dose reduction 120 mg once daily

Second dose reduction 80 mg once daily

Recommended dosage modifications of EXKIVITY for adverse reactions are provided 
in Table 2.

Table 2: Recommended Dosage Modifications for EXKIVITY 
Adverse Reactions

Adverse Reaction Severity* EXKIVITY Dosage 
Modification

QTc Interval 
Prolongation and 
Torsades de Pointes 
[see Warnings and  
Precautions (5.1)]

Grade 2 
(QTc interval 481-500 
msec)

First Occurrence
•  Withhold EXKIVITY 

until ≤ Grade 1 or 
baseline.

•  Upon recovery, 
resume EXKIVITY at 
the same dose.

Recurrence
•  Withhold EXKIVITY 

until ≤ Grade 1 or 
baseline.

•  Upon recovery, 
resume EXKIVITY 
at the next lower 
dose or permanently 
discontinue EXKIVITY.

Grade 3 
(QTc interval ≥501 msec 
or QTc interval increase 
of >60 msec from 
baseline)

First Occurrence
•  Withhold EXKIVITY 

until ≤ Grade 1 or 
baseline.

•  Upon recovery, 
resume EXKIVITY 
at the next lower 
dose or permanently 
discontinue EXKIVITY.

Recurrence
•  Permanently 

discontinue EXKIVITY.

Grade 4 
(Torsades de Pointes; 
polymorphic ventricular 
tachycardia; signs/
symptoms of serious 
arrhythmia)

•  Permanently 
discontinue EXKIVITY.

Interstitial Lung Disease  
(ILD)/pneumonitis  
[see Warnings and  
Precautions (5.2)]

Any grade •  Withhold EXKIVITY 
if ILD/pneumonitis is 
suspected.

•  Permanently 
discontinue EXKIVITY 
if ILD/pneumonitis is 
confirmed.

Decreased Ejection 
Fraction 
or 
Heart Failure 
[see Warnings and  
Precautions (5.3)]

Grade 2 decreased  
ejection fraction

•  Withhold EXKIVITY 
until ≤ Grade 1 or 
baseline.

•  If recovered to 
baseline within 
2 weeks, resume 
EXKIVITY at the same 
dose or the next 
lower dose.

•  If not recovered to 
baseline within 2 
weeks, permanently 
discontinue EXKIVITY.

≥ Grade 2 heart failure
or
Grade 3 or 4 decreased  
ejection fraction

•  Permanently 
discontinue EXKIVITY.

Diarrhea 
[see Warnings and  
Precautions (5.4)]

Intolerable or recurrent  
Grade 2 
or 
Grade 3

•  Withhold EXKIVITY 
until ≤ Grade 1.

•  Resume EXKIVITY at 
the same dose or the 
next lower dose.

Grade 4 First Occurrence
•  Withhold EXKIVITY 

until ≤ Grade 1.
•  Resume EXKIVITY at 

the next lower dose.
Recurrence
•  Permanently 

discontinue EXKIVITY.

Table 2: Recommended Dosage Modifications for EXKIVITY 
Adverse Reactions (cont’d)

Adverse Reaction Severity* EXKIVITY Dosage 
Modification

Other Adverse 
Reactions 
[see Adverse Reactions 
(6.1)]

Intolerable or recurrent  
Grade 2 
or 
Grade 3

•  Withhold EXKIVITY 
until ≤ Grade 1.

•  Resume EXKIVITY at 
the same dose or the 
next lower dose.

Grade 4 First Occurrence
•  Withhold EXKIVITY 

until ≤ Grade 1.
•  Resume EXKIVITY at 

the next lower dose 
if recovery occurs 
within 2 weeks.

•  Permanently 
discontinue EXKIVITY 
if recovery does not 
occur within 2 weeks.

Recurrence
•  Permanently 

discontinue EXKIVITY.

ULN = upper limit of normal
* Graded per Common Terminology Criteria for Adverse Events Version 5.0.

2.4  Dosage Modifications for Moderate CYP3A Inhibitors
Avoid concomitant use of moderate CYP3A inhibitors with EXKIVITY. If concomitant 
use of a moderate CYP3A inhibitor cannot be avoided, reduce the EXKIVITY dose 
by approximately 50% (i.e., from 160 to 80 mg, 120 to 40 mg, or 80 to 40 mg) and 
monitor the QTc interval more frequently. After the moderate CYP3A inhibitor has 
been discontinued for 3 to 5 elimination half-lives, resume EXKIVITY at the dose 
taken prior to initiating the moderate CYP3A inhibitor [see Drug Interactions (7.1)]. 

5  WARNINGS AND PRECAUTIONS
5.1  QTc Prolongation and Torsades de Pointes
EXKIVITY can cause life-threatening heart rate-corrected QT (QTc) prolongation, 
including Torsades de Pointes, which can be fatal. In the 250 patient subset of 
the pooled EXKIVITY safety population who had scheduled and unscheduled 
electrocardiograms (ECGs) [see Adverse Reactions (6.1), Clinical Pharmacology 
(12.2)], 1.2% of patients had a QTc interval >500 msec and 11% of patients had a 
change-from-baseline QTc interval >60 msec. Grade 4 Torsades de Pointes occurred 
in 1 patient (0.4%). Clinical trials of EXKIVITY did not enroll patients with a baseline 
QTc greater than 470 msec.
Assess QTc and electrolytes at baseline and correct abnormalities in sodium, 
potassium, calcium, and magnesium prior to initiating EXKIVITY. Monitor QTc and 
electrolytes periodically during treatment. Increase monitoring frequency in patients 
with risk factors for QTc prolongation, such as patients with congenital long QT 
syndrome, heart disease, or electrolyte abnormalities. Avoid use of concomitant 
drugs which are known to prolong the QTc interval. Avoid concomitant use of strong 
or moderate CYP3A inhibitors with EXKIVITY [see Drug Interactions (7.1)], which may 
further prolong the QTc [see Drug Interactions (7.3)].
Withhold, reduce the dose, or permanently discontinue EXKIVITY based on the 
severity of the QTc prolongation [see Dosage and Administration (2.3)].
5.2  Interstitial Lung Disease (ILD)/Pneumonitis
EXKIVITY can cause ILD/pneumonitis, which can be fatal. In the pooled EXKIVITY 
safety population [see Adverse Reactions (6.1)], ILD/pneumonitis occurred in 4.3% of 
patients including 0.8% Grade 3 events and 1.2% fatal events.
Monitor patients for new or worsening pulmonary symptoms indicative of 
ILD/pneumonitis. Immediately withhold EXKIVITY in patients with suspected 
ILD/pneumonitis and permanently discontinue EXKIVITY if ILD/pneumonitis is 
confirmed [see Dosage and Administration (2.3)].
5.3  Cardiac Toxicity
EXKIVITY can cause cardiac toxicity (including decreased ejection fraction, 
cardiomyopathy, and congestive heart failure) resulting in heart failure which can be 
fatal. In the pooled EXKIVITY safety population [see Adverse Reactions (6.1)], heart 
failure occurred in 2.7% of patients including 1.2% Grade 3 reactions, 0.4% Grade 4 
reactions, and one (0.4%) fatal case of heart failure.
EXKIVITY can cause QTc prolongation resulting in Torsades de Pointes [see Warnings 
and Precautions (5.1)]. Atrial fibrillation (1.6%), ventricular tachycardia (0.4%), first-
degree atrioventricular block (0.4%), second-degree atrioventricular block (0.4%), left 
bundle branch block (0.4%), supraventricular extrasystoles (0.4%) and ventricular 
extrasystoles (0.4%) also occurred in patients receiving EXKIVITY.
Monitor cardiac function, including assessment of left ventricular ejection fraction 
at baseline and during treatment.Withhold, reduce the dose, or permanently 
discontinue EXKIVITY based on the severity [see Dosage and Administration (2.3)].

5.4  Diarrhea
EXKIVITY can cause diarrhea, which can be severe. In the pooled EXKIVITY safety 
population [see Adverse Reactions (6.1)], diarrhea occurred in 93% of patients, 
including 20% Grade 3 and 0.4% Grade 4. The median time to first onset of diarrhea 
was 5 days but diarrhea has occurred within 24 hours after administration of EXKIVITY. 
In the 48% of patients whose diarrhea resolved, the median time to resolution was 
3 days. Diarrhea may lead to dehydration or electrolyte imbalance, with or without 
renal impairment. Treat diarrhea promptly.
Advise patients to start an antidiarrheal agent (e.g., loperamide) at first sign 
of diarrhea or increased bowel movement frequency and to increase fluid and 
electrolyte intake.
Monitor electrolytes and withhold, reduce the dose or permanently discontinue 
EXKIVITY based on the severity [see Dosage and Administration (2.3)].
5.5  Embryo-Fetal Toxicity
Based on findings from animal studies and its mechanism of action, EXKIVITY can 
cause fetal harm when administered to a pregnant woman. Oral administration 
of mobocertinib to pregnant rats during the period of organogenesis resulted in 
embryolethality at maternal exposures 1.7 times the human exposure based on area 
under the curve (AUC) at the 160-mg once-daily clinical 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 EXKIVITY [see Drug Interactions (7.2)] and for 1 month after the last dose. Advise 
males with female partners of reproductive potential to use effective contraception 
during treatment with EXKIVITY and for 1 week after the last dose of EXKIVITY [see 
Use in Specific Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
6.1  Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The pooled safety population described in WARNINGS AND PRECAUTIONS reflects 
exposure to EXKIVITY as a single agent at a dose of 160 mg orally once daily in 256 
patients, including 114 patients with EGFR exon 20 insertion mutation-positive locally 
advanced or metastatic NSCLC from Study AP32788-15-101, and patients with other 
solid tumors. Forty-eight percent (48%) were exposed for 6 months or longer and 12% 
were exposed for greater than one year. The most common (>20%) adverse reactions 
were diarrhea, rash, nausea, stomatitis, vomiting, decreased appetite, paronychia, 
fatigue, dry skin, and musculoskeletal pain. The most common (≥2%) Grade 3 or 4 
laboratory abnormalities were decreased lymphocytes, increased amylase, increased 
lipase, decreased potassium, decreased hemoglobin, increased creatinine, and 
decreased magnesium. 
EGFR Exon 20 Insertion Mutation-Positive Locally Advanced or Metastatic NSCLC 
Previously Treated with Platinum-Based Chemotherapy
The safety of EXKIVITY was evaluated in a subset of patients in Study AP32788-15-
101 with EGFR exon 20 insertion mutation-positive locally advanced or metastatic 
NSCLC who received prior platinum-based chemotherapy [see Clinical Studies (14)]. 
Patients with a history of interstitial lung disease, drug-related pneumonitis, radiation 
pneumonitis that required steroid treatment; significant, uncontrolled, active 
cardiovascular disease; or prolonged QTc interval were excluded from enrollment in 
this trial. A total of 114 patients received EXKIVITY 160 mg once daily until disease 
progression or unacceptable toxicity; 60% were exposed for 6 months or longer and 
14% were exposed for greater than 1 year. 
Serious adverse reactions occurred in 46% of patients who received EXKIVITY. 
Serious adverse reactions in ≥2% of patients included diarrhea, dyspnea, vomiting, 
pyrexia, acute kidney injury, nausea, pleural effusion, and cardiac failure. Fatal 
adverse reactions occurred in 1.8% of patients who received EXKIVITY, including 
cardiac failure (0.9%), and pneumonitis (0.9%).
Permanent discontinuation occurred in 17% of patients who received EXKIVITY. 
Adverse reactions requiring permanent discontinuation of EXKIVITY in at least ≥2% 
of patients were diarrhea and nausea.
Dosage interruptions of EXKIVITY due to an adverse reaction occurred in 51% of 
patients. Adverse reactions which required dosage interruption in >5% of patients 
included diarrhea, nausea and vomiting.
Dose reductions of EXKIVITY due to an adverse reaction occurred in 25% of patients. 
The adverse reaction requiring dose reduction in >5% of patients was diarrhea.
Table 3 summarizes the adverse reactions in Study AP32788-15-101.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 
EXKIVITY® (MOBOCERTINIB)

These highlights do not include all the information needed to use EXKIVITY safely and 
effectively. See full prescribing information at EXKIVITYhcp.com

WARNING: QTc PROLONGATION and TORSADES DE POINTES
•   EXKIVITY can cause life-threatening heart rate-corrected QT (QTc) 

prolongation, including Torsades de Pointes, which can be fatal, and 
requires monitoring of QTc and electrolyte correction at baseline 
and periodically during treatment. Increase monitoring frequency in 
patients with risk factors for QTc prolongation [see Warnings and 
Precautions (5.1)].

•   Avoid use of concomitant drugs which are known to prolong the QTc 
interval and use of strong or moderate CYP3A inhibitors with EXKIVITY, 
which may further prolong the QTc [see Warnings and Precautions 
(5.1), Drug Interactions (7.1, 7.3)].

•   Withhold, reduce the dose, or permanently discontinue EXKIVITY  
based on the severity of QTc prolongation [see Dosage and 
Administration (2.3)].

1  INDICATIONS AND USAGE
EXKIVITY is indicated for the treatment of adult patients with locally advanced 
or metastatic non-small cell lung cancer (NSCLC) with epidermal growth factor 
receptor (EGFR) exon 20 insertion mutations, as detected by an FDA-approved test 
[see Dosage and Administration (2.1)], whose disease has progressed on or after 
platinum-based chemotherapy.
This indication is approved under accelerated approval based on overall response 
rate and duration of response [see Clinical Studies (14)]. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit in 
confirmatory trial(s).

2  DOSAGE AND ADMINISTRATION
2.1  Patient Selection
Select patients with locally advanced or metastatic NSCLC for treatment with 
EXKIVITY based on the presence of EGFR exon 20 insertion mutations [see Clinical 
Studies (14)]. Information on FDA-approved tests is available at: http://www.fda.gov/
CompanionDiagnostics.
2.2  Recommended Dosage
The recommended dosage of EXKIVITY is 160 mg orally once daily until disease 
progression or unacceptable toxicity.
Take EXKIVITY with or without food [see Clinical Pharmacology 12.3], at the same 
time each day. Swallow EXKIVITY capsules whole. Do not open, chew or dissolve the 
contents of the capsules.
If a dose is missed by more than 6 hours, skip the dose and take the next dose the 
following day at its regularly scheduled time.
If a dose is vomited, do not take an additional dose. Take the next dose as prescribed 
the following day.
2.3  Dosage Modifications for Adverse Reactions
EXKIVITY dose reduction levels for adverse reactions are summarized in Table 1.

Table 1: Recommended EXKIVITY Dose Reductions

Dose Reductions Dose Level

First dose reduction 120 mg once daily

Second dose reduction 80 mg once daily

Recommended dosage modifications of EXKIVITY for adverse reactions are provided 
in Table 2.

Table 2: Recommended Dosage Modifications for EXKIVITY 
Adverse Reactions

Adverse Reaction Severity* EXKIVITY Dosage 
Modification

QTc Interval 
Prolongation and 
Torsades de Pointes 
[see Warnings and  
Precautions (5.1)]

Grade 2 
(QTc interval 481-500 
msec)

First Occurrence
•  Withhold EXKIVITY 

until ≤ Grade 1 or 
baseline.

•  Upon recovery, 
resume EXKIVITY at 
the same dose.

Recurrence
•  Withhold EXKIVITY 

until ≤ Grade 1 or 
baseline.

•  Upon recovery, 
resume EXKIVITY 
at the next lower 
dose or permanently 
discontinue EXKIVITY.

Grade 3 
(QTc interval ≥501 msec 
or QTc interval increase 
of >60 msec from 
baseline)

First Occurrence
•  Withhold EXKIVITY 

until ≤ Grade 1 or 
baseline.

•  Upon recovery, 
resume EXKIVITY 
at the next lower 
dose or permanently 
discontinue EXKIVITY.

Recurrence
•  Permanently 

discontinue EXKIVITY.

Grade 4 
(Torsades de Pointes; 
polymorphic ventricular 
tachycardia; signs/
symptoms of serious 
arrhythmia)

•  Permanently 
discontinue EXKIVITY.

Interstitial Lung Disease  
(ILD)/pneumonitis  
[see Warnings and  
Precautions (5.2)]

Any grade •  Withhold EXKIVITY 
if ILD/pneumonitis is 
suspected.

•  Permanently 
discontinue EXKIVITY 
if ILD/pneumonitis is 
confirmed.

Decreased Ejection 
Fraction 
or 
Heart Failure 
[see Warnings and  
Precautions (5.3)]

Grade 2 decreased  
ejection fraction

•  Withhold EXKIVITY 
until ≤ Grade 1 or 
baseline.

•  If recovered to 
baseline within 
2 weeks, resume 
EXKIVITY at the same 
dose or the next 
lower dose.

•  If not recovered to 
baseline within 2 
weeks, permanently 
discontinue EXKIVITY.

≥ Grade 2 heart failure
or
Grade 3 or 4 decreased  
ejection fraction

•  Permanently 
discontinue EXKIVITY.

Diarrhea 
[see Warnings and  
Precautions (5.4)]

Intolerable or recurrent  
Grade 2 
or 
Grade 3

•  Withhold EXKIVITY 
until ≤ Grade 1.

•  Resume EXKIVITY at 
the same dose or the 
next lower dose.

Grade 4 First Occurrence
•  Withhold EXKIVITY 

until ≤ Grade 1.
•  Resume EXKIVITY at 

the next lower dose.
Recurrence
•  Permanently 

discontinue EXKIVITY.

Table 2: Recommended Dosage Modifications for EXKIVITY 
Adverse Reactions (cont’d)

Adverse Reaction Severity* EXKIVITY Dosage 
Modification

Other Adverse 
Reactions 
[see Adverse Reactions 
(6.1)]

Intolerable or recurrent  
Grade 2 
or 
Grade 3

•  Withhold EXKIVITY 
until ≤ Grade 1.

•  Resume EXKIVITY at 
the same dose or the 
next lower dose.

Grade 4 First Occurrence
•  Withhold EXKIVITY 

until ≤ Grade 1.
•  Resume EXKIVITY at 

the next lower dose 
if recovery occurs 
within 2 weeks.

•  Permanently 
discontinue EXKIVITY 
if recovery does not 
occur within 2 weeks.

Recurrence
•  Permanently 

discontinue EXKIVITY.

ULN = upper limit of normal
* Graded per Common Terminology Criteria for Adverse Events Version 5.0.

2.4  Dosage Modifications for Moderate CYP3A Inhibitors
Avoid concomitant use of moderate CYP3A inhibitors with EXKIVITY. If concomitant 
use of a moderate CYP3A inhibitor cannot be avoided, reduce the EXKIVITY dose 
by approximately 50% (i.e., from 160 to 80 mg, 120 to 40 mg, or 80 to 40 mg) and 
monitor the QTc interval more frequently. After the moderate CYP3A inhibitor has 
been discontinued for 3 to 5 elimination half-lives, resume EXKIVITY at the dose 
taken prior to initiating the moderate CYP3A inhibitor [see Drug Interactions (7.1)]. 

5  WARNINGS AND PRECAUTIONS
5.1  QTc Prolongation and Torsades de Pointes
EXKIVITY can cause life-threatening heart rate-corrected QT (QTc) prolongation, 
including Torsades de Pointes, which can be fatal. In the 250 patient subset of 
the pooled EXKIVITY safety population who had scheduled and unscheduled 
electrocardiograms (ECGs) [see Adverse Reactions (6.1), Clinical Pharmacology 
(12.2)], 1.2% of patients had a QTc interval >500 msec and 11% of patients had a 
change-from-baseline QTc interval >60 msec. Grade 4 Torsades de Pointes occurred 
in 1 patient (0.4%). Clinical trials of EXKIVITY did not enroll patients with a baseline 
QTc greater than 470 msec.
Assess QTc and electrolytes at baseline and correct abnormalities in sodium, 
potassium, calcium, and magnesium prior to initiating EXKIVITY. Monitor QTc and 
electrolytes periodically during treatment. Increase monitoring frequency in patients 
with risk factors for QTc prolongation, such as patients with congenital long QT 
syndrome, heart disease, or electrolyte abnormalities. Avoid use of concomitant 
drugs which are known to prolong the QTc interval. Avoid concomitant use of strong 
or moderate CYP3A inhibitors with EXKIVITY [see Drug Interactions (7.1)], which may 
further prolong the QTc [see Drug Interactions (7.3)].
Withhold, reduce the dose, or permanently discontinue EXKIVITY based on the 
severity of the QTc prolongation [see Dosage and Administration (2.3)].
5.2  Interstitial Lung Disease (ILD)/Pneumonitis
EXKIVITY can cause ILD/pneumonitis, which can be fatal. In the pooled EXKIVITY 
safety population [see Adverse Reactions (6.1)], ILD/pneumonitis occurred in 4.3% of 
patients including 0.8% Grade 3 events and 1.2% fatal events.
Monitor patients for new or worsening pulmonary symptoms indicative of 
ILD/pneumonitis. Immediately withhold EXKIVITY in patients with suspected 
ILD/pneumonitis and permanently discontinue EXKIVITY if ILD/pneumonitis is 
confirmed [see Dosage and Administration (2.3)].
5.3  Cardiac Toxicity
EXKIVITY can cause cardiac toxicity (including decreased ejection fraction, 
cardiomyopathy, and congestive heart failure) resulting in heart failure which can be 
fatal. In the pooled EXKIVITY safety population [see Adverse Reactions (6.1)], heart 
failure occurred in 2.7% of patients including 1.2% Grade 3 reactions, 0.4% Grade 4 
reactions, and one (0.4%) fatal case of heart failure.
EXKIVITY can cause QTc prolongation resulting in Torsades de Pointes [see Warnings 
and Precautions (5.1)]. Atrial fibrillation (1.6%), ventricular tachycardia (0.4%), first-
degree atrioventricular block (0.4%), second-degree atrioventricular block (0.4%), left 
bundle branch block (0.4%), supraventricular extrasystoles (0.4%) and ventricular 
extrasystoles (0.4%) also occurred in patients receiving EXKIVITY.
Monitor cardiac function, including assessment of left ventricular ejection fraction 
at baseline and during treatment.Withhold, reduce the dose, or permanently 
discontinue EXKIVITY based on the severity [see Dosage and Administration (2.3)].

5.4  Diarrhea
EXKIVITY can cause diarrhea, which can be severe. In the pooled EXKIVITY safety 
population [see Adverse Reactions (6.1)], diarrhea occurred in 93% of patients, 
including 20% Grade 3 and 0.4% Grade 4. The median time to first onset of diarrhea 
was 5 days but diarrhea has occurred within 24 hours after administration of EXKIVITY. 
In the 48% of patients whose diarrhea resolved, the median time to resolution was 
3 days. Diarrhea may lead to dehydration or electrolyte imbalance, with or without 
renal impairment. Treat diarrhea promptly.
Advise patients to start an antidiarrheal agent (e.g., loperamide) at first sign 
of diarrhea or increased bowel movement frequency and to increase fluid and 
electrolyte intake.
Monitor electrolytes and withhold, reduce the dose or permanently discontinue 
EXKIVITY based on the severity [see Dosage and Administration (2.3)].
5.5  Embryo-Fetal Toxicity
Based on findings from animal studies and its mechanism of action, EXKIVITY can 
cause fetal harm when administered to a pregnant woman. Oral administration 
of mobocertinib to pregnant rats during the period of organogenesis resulted in 
embryolethality at maternal exposures 1.7 times the human exposure based on area 
under the curve (AUC) at the 160-mg once-daily clinical 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 EXKIVITY [see Drug Interactions (7.2)] and for 1 month after the last dose. Advise 
males with female partners of reproductive potential to use effective contraception 
during treatment with EXKIVITY and for 1 week after the last dose of EXKIVITY [see 
Use in Specific Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
6.1  Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The pooled safety population described in WARNINGS AND PRECAUTIONS reflects 
exposure to EXKIVITY as a single agent at a dose of 160 mg orally once daily in 256 
patients, including 114 patients with EGFR exon 20 insertion mutation-positive locally 
advanced or metastatic NSCLC from Study AP32788-15-101, and patients with other 
solid tumors. Forty-eight percent (48%) were exposed for 6 months or longer and 12% 
were exposed for greater than one year. The most common (>20%) adverse reactions 
were diarrhea, rash, nausea, stomatitis, vomiting, decreased appetite, paronychia, 
fatigue, dry skin, and musculoskeletal pain. The most common (≥2%) Grade 3 or 4 
laboratory abnormalities were decreased lymphocytes, increased amylase, increased 
lipase, decreased potassium, decreased hemoglobin, increased creatinine, and 
decreased magnesium. 
EGFR Exon 20 Insertion Mutation-Positive Locally Advanced or Metastatic NSCLC 
Previously Treated with Platinum-Based Chemotherapy
The safety of EXKIVITY was evaluated in a subset of patients in Study AP32788-15-
101 with EGFR exon 20 insertion mutation-positive locally advanced or metastatic 
NSCLC who received prior platinum-based chemotherapy [see Clinical Studies (14)]. 
Patients with a history of interstitial lung disease, drug-related pneumonitis, radiation 
pneumonitis that required steroid treatment; significant, uncontrolled, active 
cardiovascular disease; or prolonged QTc interval were excluded from enrollment in 
this trial. A total of 114 patients received EXKIVITY 160 mg once daily until disease 
progression or unacceptable toxicity; 60% were exposed for 6 months or longer and 
14% were exposed for greater than 1 year. 
Serious adverse reactions occurred in 46% of patients who received EXKIVITY. 
Serious adverse reactions in ≥2% of patients included diarrhea, dyspnea, vomiting, 
pyrexia, acute kidney injury, nausea, pleural effusion, and cardiac failure. Fatal 
adverse reactions occurred in 1.8% of patients who received EXKIVITY, including 
cardiac failure (0.9%), and pneumonitis (0.9%).
Permanent discontinuation occurred in 17% of patients who received EXKIVITY. 
Adverse reactions requiring permanent discontinuation of EXKIVITY in at least ≥2% 
of patients were diarrhea and nausea.
Dosage interruptions of EXKIVITY due to an adverse reaction occurred in 51% of 
patients. Adverse reactions which required dosage interruption in >5% of patients 
included diarrhea, nausea and vomiting.
Dose reductions of EXKIVITY due to an adverse reaction occurred in 25% of patients. 
The adverse reaction requiring dose reduction in >5% of patients was diarrhea.
Table 3 summarizes the adverse reactions in Study AP32788-15-101.
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Table 3: Adverse Reactions (≥10%) in Patients with EGFR Exon 20  
Insertion Mutation-Positive NSCLC Whose Disease Has Progressed on  
or after Platinum-Based Chemotherapy in Study AP32788-15-101

Adverse Reaction

EXKIVITY
(N = 114)

All Grades*
(%)

Grade 3 or 4
(%)

Gastrointestinal Disorders
Diarrhea 92 22
Stomatitisa 46 4.4**
Vomiting 40 2.6**
Decreased appetite 39 0.9**
Nausea 37 4.4**
Decreased weight 21 0
Abdominal painb 18 1.8**
Gastroesophageal reflux disease 15 0
Dyspepsia 11 0

Skin and Subcutaneous Tissue Disorders
Rashc 78 1.8**
Paronychiad 39 0.9**
Dry skin 32 0
Pruritus 24 0.9**
Alopecia 19 0

Musculoskeletal and Connective Tissue Disorders
Musculoskeletal paine 34 2.6**

General Disorders and Administration Site Conditions
Fatiguef 29 3.5**

Respiratory, Thoracic and Mediastinal Disorders
Coughg 24 0
Upper respiratory tract infectionh 16 0
Dyspneai 15 4.4
Rhinorrhea 13 0

Eye Disorders
Ocular Toxicityj 11 0

Cardiac Disorders
QTc interval prolongationk 10 3.5
Hypertensionl 10 4.4**

Nervous System Disorders
Headache 10 0

*  Graded according to National Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE 5).

** Events of Grade 3 only (no Grade 4 occurred).
a.  Stomatitis includes angular cheilitis, aphthous ulcer, cheilitis, mouth ulceration, mucosal 

inflammation, odynophagia, and stomatitis.
b.  Abdominal pain includes abdominal discomfort, abdominal pain, abdominal pain upper, 

abdominal tenderness, and gastrointestinal pain.
c.  Rash includes acne, dermatitis, dermatitis acneiform, rash, rash macular, rash maculo-

papular, rash papular, rash pruritic, rash pustular, and urticaria.
d.  Paronychia includes nail bed tenderness, nail disorder, nail infection, onycholysis, and paronychia.
e.  Musculoskeletal pain includes arthralgia, back pain, musculoskeletal chest pain, 

musculoskeletal discomfort, musculoskeletal pain, myalgia, neck pain, non-cardiac chest 
pain, pain in extremity, and spinal pain.

f. Fatigue includes asthenia, and fatigue.
g. Cough includes cough, productive cough, and upper-airway cough syndrome.
h.  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, respiratory 

tract infection, rhinitis, sinusitis, and upper respiratory tract infection.
i. Dyspnea includes dyspnea and dyspnea exertional.
j.  Ocular toxicity includes dry eye, eye pruritis, abnormal sensation in eye, eye discharge, 

blepharitis, trichiasis, conjunctival hemorrhage, vitreous floaters, blurred vision and 
corneal edema.

k.  QTc interval prolongation includes electrocardiogram QT prolonged and ventricular arrhythmia.
l. Hypertension includes blood pressure increase and hypertension.

Clinically relevant adverse reactions in <10% of patients receiving EXKIVITY included 
edema (9%), acute kidney injury (8%), peripheral neuropathy (7%), palmar-plantar 
erythrodysaesthesia (4.4%), pneumonitis (2.6%) and cardiac failure (2.6%).
Table 4 summarizes the laboratory abnormalities in Study AP32788-15-101.

Table 4: Select Laboratory Abnormalities (≥20%) Worsening from Baseline 
in Patients with EGFR Exon 20 Insertion Mutation-Positive NSCLC Whose 
Disease Has Progressed on or after Platinum-Based Chemotherapy in 
Study AP32788-15-101

Laboratory Abnormality

EXKIVITY**
(N = 114)

All Grades*
(%)

Grade 3 or 4
(%)

Hematology
Decreased red blood cells 59 3.5
Decreased lymphocytes 52 15
Decreased platelets 26 0.9
Decreased leukocytes 25 0

Chemistry
Increased creatinine 52 2.7
Increased amylase 40 13
Increased lipase 35 10
Decreased potassium 29 5.3
Increased alkaline phosphatase 25 1.8
Decreased albumin 23 1.8
Decreased magnesium 23 2.7
Increased alanine aminotransferase 22 2.7
Increased aspartate aminotransferase 21 1.8
Decreased sodium 20 0.9

* Grades per NCI CTCAE v5.0.
**  The denominator used to calculate the rate varied from 93 to 113 based on the number 

of patients with a baseline and at least one post-treatment value. The laboratory 
abnormalities are values that reflect worsening from baseline.

7  DRUG INTERACTIONS
7.1  Effect of Other Drugs on EXKIVITY

Strong or Moderate CYP3A Inhibitors

Clinical
Impact

• Coadministration of EXKIVITY with strong or moderate 
CYP3A inhibitors increased mobocertinib plasma 
concentrations [see Clinical Pharmacology (12.3)], which 
may increase the risk of adverse reactions, including QTc 
interval prolongation.

Prevention or 
Management

• Avoid concomitant use of strong or moderate CYP3A 
inhibitors with EXKIVITY. If concomitant use of moderate 
CYP3A inhibitors cannot be avoided, reduce the EXKIVITY 
dose and monitor the QTc interval more frequently with 
ECGs [see Dosage and Administration (2.4), Warnings and 
Precautions (5.1)].

Strong or Moderate CYP3A Inducers

Clinical
Impact

• Coadministration of EXKIVITY with strong or moderate 
CYP3A inducers decreased mobocertinib plasma 
concentrations [see Clinical Pharmacology (12.3)], which 
may reduce EXKIVITY anti-tumor activity.

Prevention or 
Management

• Avoid concomitant use of strong or moderate CYP3A 
inducers with EXKIVITY.

7.2  Effect of EXKIVITY on Other Drugs

CYP3A Substrates

Clinical
Impact

• Coadministration of EXKIVITY with CYP3A substrates may 
decrease plasma concentrations of CYP3A substrates 
[see Clinical Pharmacology (12.3)], which may reduce the 
efficacy of these substrates.

Prevention or 
Management

• Avoid concomitant use of hormonal contraceptives with 
EXKIVITY [see Warnings and Precautions (5.5), Use in 
Specific Populations (8.3)].

• Avoid concomitant use of EXKIVITY with other CYP3A 
substrates where minimal concentration changes may 
lead to serious therapeutic failures. If concomitant use 
is unavoidable, increase the CYP3A substrate dosage 
in accordance with the approved product Prescribing 
Information.

 

7.3  Drugs that Prolong the QTc Interval

Drugs that Prolong the QTc Interval

Clinical
Impact

• EXKIVITY can cause QTc interval prolongation [see 
Warnings and Precautions (5.1), Clinical Pharmacology 
(12.2)]. Coadministration of EXKIVITY with drugs known 
to prolong the QTc interval may increase the risk of QTc 
interval prolongation [see Warnings and Precautions (5.1), 
Clinical Pharmacology (12.2)].

Prevention or 
Management

• Avoid concomitant use of other medications known to 
prolong the QTc interval with EXKIVITY. If concomitant use 
is unavoidable, monitor the QTc interval more frequently 
with ECGs [see Warnings and Precautions (5.1)].

 

8  USE IN SPECIFIC POPULATIONS
8.1  Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action [see Clinical 
Pharmacology (12.1)], EXKIVITY can cause fetal harm when administered to 
a pregnant woman. There are no available data on EXKIVITY use in pregnant 
women. Oral administration of mobocertinib to pregnant rats during the period of 
organogenesis resulted in embryolethality (embryo-fetal death) and maternal toxicity 
at plasma exposures approximately 1.7 times the human exposure based on AUC 
at the 160-mg once-daily clinical dose (see Data). Advise pregnant women of the 
potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects 
and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 
20%, respectively.
Data
Animal Data
In an embryo-fetal development study, once-daily oral administration of mobocertinib 
to pregnant rats during the period of organogenesis resulted in maternal toxicity 
(reduced body weight gain and food consumption) at 10 mg/kg (approximately 
1.7 times the human exposure based on AUC at the 160-mg once-daily clinical 
dose). Adverse effects on embryo-fetal development at this dose level included 
embryolethality due to post-implantation loss (embryo-fetal death) and effects 
on fetal growth (decreased fetal weights). There was no clear evidence of fetal 
malformations at the high-dose level (10 mg/kg).
8.2  Lactation
Risk Summary
There are no data on the presence of mobocertinib or its metabolites in human milk 
or their effects on the breastfed child or on milk production. Because of the potential 
for serious adverse reactions in breastfed children, advise women not to breastfeed 
during treatment with EXKIVITY and for 1 week after the last dose.
8.3  Females and Males of Reproductive Potential
EXKIVITY can cause fetal harm when administered to pregnant women [see Use in 
Specific Populations (8.1)].
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to 
initiating EXKIVITY.
Contraception
Females
Advise females of reproductive potential to use effective non-hormonal contraception 
during treatment with EXKIVITY and for 1 month after the last dose. EXKIVITY may 
render hormonal contraceptives ineffective [see Drug Interactions (7.2)].
Males
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with EXKIVITY and for 1 week after the last dose.
Infertility
Based on animal studies, EXKIVITY may impair fertility in males and females of 
reproductive potential [see Nonclinical Toxicology (13.1)].

8.4  Pediatric Use
The safety and effectiveness of EXKIVITY in pediatric patients have not 
been established.
8.5  Geriatric Use
Of the 114 patients [see Clinical Studies (14)] who received EXKIVITY in clinical 
studies, 37% were 65 years and over, and 7% were 75 years and over. No overall 
difference in effectiveness was observed between patients aged 65 and older and 
younger patients. Exploratory analysis suggests a higher incidence of Grade 3 and 
4 adverse reactions (69% vs 47%) and serious adverse reactions (64% vs 35%) in 
patients 65 years and older as compared to those younger than 65 years.
8.6  Renal Impairment
No dosage adjustment of EXKIVITY is recommended for patients with mild to 
moderate renal impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/
min/1.73 m2 by Modification of Diet in Renal Disease [MDRD] equation). The 
recommended dosage of EXKIVITY has not been established for patients with severe 
renal impairment (eGFR <30 mL/min/1.73 m2) [see Clinical Pharmacology (12.3)].
8.7  Hepatic Impairment
No dosage adjustment of EXKIVITY is recommended for patients with mild (total 
bilirubin ≤ upper limit of normal [ULN] and aspartate aminotransferase [AST] > ULN 
or total bilirubin >1 to 1.5 times ULN and any AST) or moderate hepatic impairment 
(total bilirubin ≥1.5 to 3 times ULN and any AST). The recommended dosage of 
EXKIVITY has not been established for patients with severe hepatic impairment 
(total bilirubin >3 times ULN and any AST) [see Clinical Pharmacology (12.3)].

17  PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
QTc Interval Prolongation and Torsades de Pointes
Inform patients of the risk of QTc prolongation. Symptoms that may be indicative 
of significant QTc prolongation include dizziness, lightheadedness, and syncope. 
Advise patients to report these symptoms and to inform their healthcare provider 
about the use of any heart medications [see Warnings and Precautions (5.1)].
Interstitial Lung Disease (ILD)/Pneumonitis
Inform patients of the risks of severe or fatal ILD/pneumonitis. Advise patients to 
contact their healthcare provider immediately to report new or worsening 
respiratory symptoms such as cough, shortness of breath or chest pain [see 
Warnings and Precautions (5.2)].
Cardiac Toxicity
Inform patients of the risk of heart failure. Advise patients to contact their 
healthcare provider immediately if they experience any signs or symptoms of heart 
failure such as palpitations, shortness of breath, chest pain, and syncope [see 
Warnings and Precautions (5.3)].
Diarrhea
Inform patients that EXKIVITY may cause diarrhea, which may be severe in some 
cases and should be treated promptly. Advise patients to have antidiarrheal 
medicine readily available and promptly start antidiarrheal treatment (e.g., 
loperamide), increase oral fluids and electrolyte intake, and contact their 
healthcare provider if diarrhea occurs [see Warnings and Precautions (5.4)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus and to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings 
and Precautions (5.5), Use in Specific Populations (8.1)].
Advise females of reproductive potential to use effective non-hormonal contraception 
during treatment with EXKIVITY and for 1 month after the last dose [see Use in 
Specific Populations (8.3)].
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with EXKIVITY and for 1 week after the last dose 
[see Use in Specific Populations (8.3)].
Lactation
Advise women not to breastfeed during treatment with EXKIVITY and for 1 week 
after the last dose [see Use in Specific Populations (8.2)].
Infertility
Advise females and males of reproductive potential that EXKIVITY may impair 
fertility [see Use in Specific Populations (8.3)].
Drug Interactions
Advise patients to inform their healthcare provider of all concomitant medications, 
including prescription medicines, over-the-counter drugs, vitamins, and herbal 
products [see Drug Interactions (7)]. Inform patients to avoid grapefruit or grapefruit 
juice while taking EXKIVITY.
Missed Dose
Advise patients that if a dose of EXKIVITY is missed by 6 hours or if vomiting occurs, 
resume treatment as prescribed the next day [see Dosage and Administration (2.2)].

USO-EXK-0037 03/22

USO-EXK-0051_CancerNetwork_Ad_NA_Removal_R18.indd   5-6USO-EXK-0051_CancerNetwork_Ad_NA_Removal_R18.indd   5-6 4/13/22   1:16 PM4/13/22   1:16 PM
ONC0522_324-329_Takeda-Exkivity.indd   328ONC0522_324-329_Takeda-Exkivity.indd   328 4/27/22   9:52 AM4/27/22   9:52 AM



Table 3: Adverse Reactions (≥10%) in Patients with EGFR Exon 20  
Insertion Mutation-Positive NSCLC Whose Disease Has Progressed on  
or after Platinum-Based Chemotherapy in Study AP32788-15-101

Adverse Reaction

EXKIVITY
(N = 114)

All Grades*
(%)

Grade 3 or 4
(%)

Gastrointestinal Disorders
Diarrhea 92 22
Stomatitisa 46 4.4**
Vomiting 40 2.6**
Decreased appetite 39 0.9**
Nausea 37 4.4**
Decreased weight 21 0
Abdominal painb 18 1.8**
Gastroesophageal reflux disease 15 0
Dyspepsia 11 0

Skin and Subcutaneous Tissue Disorders
Rashc 78 1.8**
Paronychiad 39 0.9**
Dry skin 32 0
Pruritus 24 0.9**
Alopecia 19 0

Musculoskeletal and Connective Tissue Disorders
Musculoskeletal paine 34 2.6**

General Disorders and Administration Site Conditions
Fatiguef 29 3.5**

Respiratory, Thoracic and Mediastinal Disorders
Coughg 24 0
Upper respiratory tract infectionh 16 0
Dyspneai 15 4.4
Rhinorrhea 13 0

Eye Disorders
Ocular Toxicityj 11 0

Cardiac Disorders
QTc interval prolongationk 10 3.5
Hypertensionl 10 4.4**

Nervous System Disorders
Headache 10 0

*  Graded according to National Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE 5).

** Events of Grade 3 only (no Grade 4 occurred).
a.  Stomatitis includes angular cheilitis, aphthous ulcer, cheilitis, mouth ulceration, mucosal 

inflammation, odynophagia, and stomatitis.
b.  Abdominal pain includes abdominal discomfort, abdominal pain, abdominal pain upper, 

abdominal tenderness, and gastrointestinal pain.
c.  Rash includes acne, dermatitis, dermatitis acneiform, rash, rash macular, rash maculo-

papular, rash papular, rash pruritic, rash pustular, and urticaria.
d.  Paronychia includes nail bed tenderness, nail disorder, nail infection, onycholysis, and paronychia.
e.  Musculoskeletal pain includes arthralgia, back pain, musculoskeletal chest pain, 

musculoskeletal discomfort, musculoskeletal pain, myalgia, neck pain, non-cardiac chest 
pain, pain in extremity, and spinal pain.

f. Fatigue includes asthenia, and fatigue.
g. Cough includes cough, productive cough, and upper-airway cough syndrome.
h.  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, respiratory 

tract infection, rhinitis, sinusitis, and upper respiratory tract infection.
i. Dyspnea includes dyspnea and dyspnea exertional.
j.  Ocular toxicity includes dry eye, eye pruritis, abnormal sensation in eye, eye discharge, 

blepharitis, trichiasis, conjunctival hemorrhage, vitreous floaters, blurred vision and 
corneal edema.

k.  QTc interval prolongation includes electrocardiogram QT prolonged and ventricular arrhythmia.
l. Hypertension includes blood pressure increase and hypertension.

Clinically relevant adverse reactions in <10% of patients receiving EXKIVITY included 
edema (9%), acute kidney injury (8%), peripheral neuropathy (7%), palmar-plantar 
erythrodysaesthesia (4.4%), pneumonitis (2.6%) and cardiac failure (2.6%).
Table 4 summarizes the laboratory abnormalities in Study AP32788-15-101.

Table 4: Select Laboratory Abnormalities (≥20%) Worsening from Baseline 
in Patients with EGFR Exon 20 Insertion Mutation-Positive NSCLC Whose 
Disease Has Progressed on or after Platinum-Based Chemotherapy in 
Study AP32788-15-101

Laboratory Abnormality

EXKIVITY**
(N = 114)

All Grades*
(%)

Grade 3 or 4
(%)

Hematology
Decreased red blood cells 59 3.5
Decreased lymphocytes 52 15
Decreased platelets 26 0.9
Decreased leukocytes 25 0

Chemistry
Increased creatinine 52 2.7
Increased amylase 40 13
Increased lipase 35 10
Decreased potassium 29 5.3
Increased alkaline phosphatase 25 1.8
Decreased albumin 23 1.8
Decreased magnesium 23 2.7
Increased alanine aminotransferase 22 2.7
Increased aspartate aminotransferase 21 1.8
Decreased sodium 20 0.9

* Grades per NCI CTCAE v5.0.
**  The denominator used to calculate the rate varied from 93 to 113 based on the number 

of patients with a baseline and at least one post-treatment value. The laboratory 
abnormalities are values that reflect worsening from baseline.

7  DRUG INTERACTIONS
7.1  Effect of Other Drugs on EXKIVITY

Strong or Moderate CYP3A Inhibitors

Clinical
Impact

• Coadministration of EXKIVITY with strong or moderate 
CYP3A inhibitors increased mobocertinib plasma 
concentrations [see Clinical Pharmacology (12.3)], which 
may increase the risk of adverse reactions, including QTc 
interval prolongation.

Prevention or 
Management

• Avoid concomitant use of strong or moderate CYP3A 
inhibitors with EXKIVITY. If concomitant use of moderate 
CYP3A inhibitors cannot be avoided, reduce the EXKIVITY 
dose and monitor the QTc interval more frequently with 
ECGs [see Dosage and Administration (2.4), Warnings and 
Precautions (5.1)].

Strong or Moderate CYP3A Inducers

Clinical
Impact

• Coadministration of EXKIVITY with strong or moderate 
CYP3A inducers decreased mobocertinib plasma 
concentrations [see Clinical Pharmacology (12.3)], which 
may reduce EXKIVITY anti-tumor activity.

Prevention or 
Management

• Avoid concomitant use of strong or moderate CYP3A 
inducers with EXKIVITY.

7.2  Effect of EXKIVITY on Other Drugs

CYP3A Substrates

Clinical
Impact

• Coadministration of EXKIVITY with CYP3A substrates may 
decrease plasma concentrations of CYP3A substrates 
[see Clinical Pharmacology (12.3)], which may reduce the 
efficacy of these substrates.

Prevention or 
Management

• Avoid concomitant use of hormonal contraceptives with 
EXKIVITY [see Warnings and Precautions (5.5), Use in 
Specific Populations (8.3)].

• Avoid concomitant use of EXKIVITY with other CYP3A 
substrates where minimal concentration changes may 
lead to serious therapeutic failures. If concomitant use 
is unavoidable, increase the CYP3A substrate dosage 
in accordance with the approved product Prescribing 
Information.

 

7.3  Drugs that Prolong the QTc Interval

Drugs that Prolong the QTc Interval

Clinical
Impact

• EXKIVITY can cause QTc interval prolongation [see 
Warnings and Precautions (5.1), Clinical Pharmacology 
(12.2)]. Coadministration of EXKIVITY with drugs known 
to prolong the QTc interval may increase the risk of QTc 
interval prolongation [see Warnings and Precautions (5.1), 
Clinical Pharmacology (12.2)].

Prevention or 
Management

• Avoid concomitant use of other medications known to 
prolong the QTc interval with EXKIVITY. If concomitant use 
is unavoidable, monitor the QTc interval more frequently 
with ECGs [see Warnings and Precautions (5.1)].

 

8  USE IN SPECIFIC POPULATIONS
8.1  Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action [see Clinical 
Pharmacology (12.1)], EXKIVITY can cause fetal harm when administered to 
a pregnant woman. There are no available data on EXKIVITY use in pregnant 
women. Oral administration of mobocertinib to pregnant rats during the period of 
organogenesis resulted in embryolethality (embryo-fetal death) and maternal toxicity 
at plasma exposures approximately 1.7 times the human exposure based on AUC 
at the 160-mg once-daily clinical dose (see Data). Advise pregnant women of the 
potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects 
and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 
20%, respectively.
Data
Animal Data
In an embryo-fetal development study, once-daily oral administration of mobocertinib 
to pregnant rats during the period of organogenesis resulted in maternal toxicity 
(reduced body weight gain and food consumption) at 10 mg/kg (approximately 
1.7 times the human exposure based on AUC at the 160-mg once-daily clinical 
dose). Adverse effects on embryo-fetal development at this dose level included 
embryolethality due to post-implantation loss (embryo-fetal death) and effects 
on fetal growth (decreased fetal weights). There was no clear evidence of fetal 
malformations at the high-dose level (10 mg/kg).
8.2  Lactation
Risk Summary
There are no data on the presence of mobocertinib or its metabolites in human milk 
or their effects on the breastfed child or on milk production. Because of the potential 
for serious adverse reactions in breastfed children, advise women not to breastfeed 
during treatment with EXKIVITY and for 1 week after the last dose.
8.3  Females and Males of Reproductive Potential
EXKIVITY can cause fetal harm when administered to pregnant women [see Use in 
Specific Populations (8.1)].
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to 
initiating EXKIVITY.
Contraception
Females
Advise females of reproductive potential to use effective non-hormonal contraception 
during treatment with EXKIVITY and for 1 month after the last dose. EXKIVITY may 
render hormonal contraceptives ineffective [see Drug Interactions (7.2)].
Males
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with EXKIVITY and for 1 week after the last dose.
Infertility
Based on animal studies, EXKIVITY may impair fertility in males and females of 
reproductive potential [see Nonclinical Toxicology (13.1)].

8.4  Pediatric Use
The safety and effectiveness of EXKIVITY in pediatric patients have not 
been established.
8.5  Geriatric Use
Of the 114 patients [see Clinical Studies (14)] who received EXKIVITY in clinical 
studies, 37% were 65 years and over, and 7% were 75 years and over. No overall 
difference in effectiveness was observed between patients aged 65 and older and 
younger patients. Exploratory analysis suggests a higher incidence of Grade 3 and 
4 adverse reactions (69% vs 47%) and serious adverse reactions (64% vs 35%) in 
patients 65 years and older as compared to those younger than 65 years.
8.6  Renal Impairment
No dosage adjustment of EXKIVITY is recommended for patients with mild to 
moderate renal impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/
min/1.73 m2 by Modification of Diet in Renal Disease [MDRD] equation). The 
recommended dosage of EXKIVITY has not been established for patients with severe 
renal impairment (eGFR <30 mL/min/1.73 m2) [see Clinical Pharmacology (12.3)].
8.7  Hepatic Impairment
No dosage adjustment of EXKIVITY is recommended for patients with mild (total 
bilirubin ≤ upper limit of normal [ULN] and aspartate aminotransferase [AST] > ULN 
or total bilirubin >1 to 1.5 times ULN and any AST) or moderate hepatic impairment 
(total bilirubin ≥1.5 to 3 times ULN and any AST). The recommended dosage of 
EXKIVITY has not been established for patients with severe hepatic impairment 
(total bilirubin >3 times ULN and any AST) [see Clinical Pharmacology (12.3)].

17  PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
QTc Interval Prolongation and Torsades de Pointes
Inform patients of the risk of QTc prolongation. Symptoms that may be indicative 
of significant QTc prolongation include dizziness, lightheadedness, and syncope. 
Advise patients to report these symptoms and to inform their healthcare provider 
about the use of any heart medications [see Warnings and Precautions (5.1)].
Interstitial Lung Disease (ILD)/Pneumonitis
Inform patients of the risks of severe or fatal ILD/pneumonitis. Advise patients to 
contact their healthcare provider immediately to report new or worsening 
respiratory symptoms such as cough, shortness of breath or chest pain [see 
Warnings and Precautions (5.2)].
Cardiac Toxicity
Inform patients of the risk of heart failure. Advise patients to contact their 
healthcare provider immediately if they experience any signs or symptoms of heart 
failure such as palpitations, shortness of breath, chest pain, and syncope [see 
Warnings and Precautions (5.3)].
Diarrhea
Inform patients that EXKIVITY may cause diarrhea, which may be severe in some 
cases and should be treated promptly. Advise patients to have antidiarrheal 
medicine readily available and promptly start antidiarrheal treatment (e.g., 
loperamide), increase oral fluids and electrolyte intake, and contact their 
healthcare provider if diarrhea occurs [see Warnings and Precautions (5.4)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus and to 
inform their healthcare provider of a known or suspected pregnancy [see Warnings 
and Precautions (5.5), Use in Specific Populations (8.1)].
Advise females of reproductive potential to use effective non-hormonal contraception 
during treatment with EXKIVITY and for 1 month after the last dose [see Use in 
Specific Populations (8.3)].
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with EXKIVITY and for 1 week after the last dose 
[see Use in Specific Populations (8.3)].
Lactation
Advise women not to breastfeed during treatment with EXKIVITY and for 1 week 
after the last dose [see Use in Specific Populations (8.2)].
Infertility
Advise females and males of reproductive potential that EXKIVITY may impair 
fertility [see Use in Specific Populations (8.3)].
Drug Interactions
Advise patients to inform their healthcare provider of all concomitant medications, 
including prescription medicines, over-the-counter drugs, vitamins, and herbal 
products [see Drug Interactions (7)]. Inform patients to avoid grapefruit or grapefruit 
juice while taking EXKIVITY.
Missed Dose
Advise patients that if a dose of EXKIVITY is missed by 6 hours or if vomiting occurs, 
resume treatment as prescribed the next day [see Dosage and Administration (2.2)].
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T he treatment landscape for  
relapsed and refractory multiple 
myeloma (R/R MM) is undergo-

ing a dramatic expansion. Recent FDA 
approvals of several novel drugs have 
provided new options for patients with 
late stages of disease. 

The XPO1 nuclear export inhibitor 
selinexor was approved in July 2019. 
Belantamab mafodotin (belamaf)  
became the first approved anti-
body-drug conjugate (ADC) in August 
2020. In March 2021, idecabtagene 
vicleucel (ide-cel) ushered in chimeric 
antigen receptor (CAR) T-cell therapy 
for patients with R/R MM, and, most  
recently, ciltacabtagene autoleucel 
(cilta-cel) was approved in February 
2022. At the same time, large studies 
using new triplet and quadruplet reg-
imens with existing therapies have 
demonstrated significant improve-
ments in overall survival (OS) rates for  
these patients.1 

Many challenges remain to unlock 
the full potential of these new treatment  
options. There is active research on 
optimal treatment durations, the best 
strategies for sequencing or combining 
new and existing therapies, as well as 
methods for targeted patient selection.2

Sagar Lonial, MD, FACP, reviews 
safety and efficacy data from pivot-
al clinical trials that have led to the  
approval of new therapies, discusses 
novel immune targets and associated 
investigational agents, and shares his 
views on the most important obstacles 
facing the field of MM.

Q: How has the approval of ide-
cel changed clinical practice 

for patients with R/R MM?
LONIAL: The approval of ide-cel was a 
big step forward for us in several ways. 
For one, it was the first cell therapy  
approved that targeted BCMA in the 
context of patients with limited treat-
ment options. It is a new option for 
patients who can tolerate a little bit 

more aggressive therapy and for whom  
conventional therapy had not resulted in 
significant benefit. Whereas the upfront 
portion of the treatment is a bit more 
intense, once you get past the first or 
second month, it is “treatment-free” in 
the sense that, afterwards, most patients  
are not on any maintenance therapy. 
And so, the “one-and-done” phrase has 
been co-opted from college basketball 
to be a descriptor for how CAR T-cell 
therapies work.

Q: Can you please outline the 
efficacy and safety data from 

the CARTITUDE-1 study that led to 
the recent approval of cilta-cel?
LONIAL: CARTITUDE-1 is a similar 
study to what we saw with ide-cel in 
the KarMMA trial.3,4 Enrolled patients 
were predominantly triple-class refrac-
tory myeloma, with a significant fraction 
being penta-resistant. The median pro-
gression-free survival (PFS) and OS in 
that group of patients is less than a year. 
The CARTITUDE-1 trial took those 
patients who were R/R and exposed 
them to standard lymphodepletion and 
cilta-cel. This treatment showed a very 
high overall response rate of 97% in the 
whole patient population.3

At the most recent follow-up after 
2 years, the median PFS has not been 
reached. More importantly, the median 
OS was significantly improved, as well, 
and there were no new safety signals in 
terms of either neurologic or cytokine 
release syndrome (CRS)–related toxicity 

from those seen in earlier draft versions 
of the study’s manuscript.5 

Q: Is it possible to compare  
the study with the data  

from the KarMMA study of ide-cel 
to infer any potential differences  
in safety or efficacy between the  
2 CAR T-cell therapies?
LONIAL: It’s really hard to compare small 
phase 2 studies head-to-head. Neither 
of them enrolled over 100 patients. The  
patient populations are reportedly some-
what similar between the two in terms of 
median number of prior lines of therapy, 
but they may have some subtle differ-
ences in terms of sensitivity to available 
agents. And so, the ability to infer any-
thing about their relative efficacies with 
any reliability is limited. But there are 
differences in the products and differ-
ences in the timing of adverse events 
(AEs). For instance, ide-cel is a higher 
T-cell dose. Cilta-cel has 2 potential 
binding domains on BCMA. With ide-
cel, if CRS or neurologic toxicity occur, 
it tends to happen earlier. For cilta-cel, 
CRS or immune effector cell-associated 
neurotoxicity syndrome (ICANS) tends 
to occur about a week later, on average. 

Q: How do you anticipate 
cilta-cel being incorporated 

into the MM treatment 
armamentarium?
LONIAL: It is FDA-approved for use 
following at least 4 prior lines of  
therapy, which is very similar to ide-cel.6 

The “one-and-done” phrase has been co-opted 
from college basketball to be a descriptor for 

how CAR T-cell therapies work.
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If you treat in the modern fashion with 
a triplet or a quadruplet and transplant 
up front, followed by maintenance, 
you then go to either a carfilzomib or a  
pomalidomide-based salvage, followed 
by salvage with the alternative drug 
and cyclophosphamide. That’s 3 lines 
of treatment. The real challenge is that 
we’re sort of stuck figuring out what to 
do in that fourth line. 

There are a umber of trials looking at 
cilta-cel in a randomized fashion for first 
or second salvage as well as maintenance 
therapy or as consolidation in high-risk 
myeloma. Those trials are still enrolling 
patients. But I think it’s going to fit right 
now after 3 or 4 lines of therapy, when 
patients have already seen most of the 
available treatments. 

Q: Do you think the availability 
of CAR T-cell therapy will 

change the sequencing of R/R MM 
therapies?
LONIAL: I don’t think we’re going to see 
it move into second-line therapy until 
we have data that suggest it offers sig-
nificant benefit. While the advantage of 
CAR T-cell is that the therapy is of limit-
ed duration, you get it … and then you’re 
on nothing. With our other first salvage 
regimens—whether it’s carfilzomib with 
daratumumab, pomalidomide with  
daratumumab, or bortezomib with  
daratumumab—all of those offer con-
tinuous therapy. And that may be a  
reason why they’re so effective in the 
long term.

Whether CAR T-cell therapy can come 
into the third-line setting and displace 
existing second salvage regimens is 
unknown, but I suspect payers are not 
going to let us do a whole lot outside of 
randomized trials.

Q: Where is CAR T-cell research 
headed?

LONIAL: What CAR T-cell therapy is mov-
ing towards is a better mousetrap. I think 
we’re going to see second- and third- 

generation CAR T-cell products that 
have different vectors, different AE pro-
files, and maybe different mechanisms 
of expansion.

To me, one of the key issues with both 
cilta-cel and ide-cel is that we need to 
improve their persistence. It is important 
to find ways to make CAR T cells last 
for at least a year or 18 months and get 
to more of a continuous therapy mod-
el. All of us have, unfortunately, had 
patients who respond while the CAR 
T cells are present, but then once they 
go away, their myeloma comes back. 
So, I think CAR T-cell therapy is head-
ing towards being able to get a longer 
duration of a response—whether that’s 
through maintenance therapy or using  
pembrolizumab or other drugs in  
that class.

Q: What molecular targets 
for bispecific monoclonal 

antibodies are currently under 
investigation in clinical trials?
LONIAL: There are 3 products that we’re 
most excited about when it comes to 
bispecifics and their role in the manage-
ment of myeloma. The first validated tar-
get is BCMA. MajesTEC-1 is a phase 1/2 
study of the BCMA-targeted bispecific 
teclistamab.7 The activity is quite high, 
with an overall response rate between 
70% and 80% and a median response of 
around a year—depending on the dose 
and patient subpopulation.7,8  The study 
included a small, heterogeneous group 
of patients, so understanding which  
patients are getting more or less of a  
durable response is hard to sort out. 

The next one is GPRC5D and the 
targeted agent talquetamab. GPRC5D 
is another validated immune target that 
is ubiquitously expressed on the sur-
face of malignant and normal plasma 
cells. Talquetamab was investigated in 
the MonumenTAL-1 trial, which found  
response rates of between 60% and 
70%.9 Measures of response duration 
are still in progress.

The third molecular target is FcRH5, 
which also tends to be quite ubiquitous 
on both malignant and normal plas-
ma cells across genetic subgroups of  
myeloma. Early trials of the targeted 
agent cevostamab have shown encour-
aging activity that suggest this is another 
validated target for myeloma.10

The most common AEs we see with 
bispecifics are CRS and neurologic toxic-
ity, which tend to occur after the first few 
doses. These AEs are similar to what we 
see with CAR T-cells, but the incidence 
and severity are significantly lower. The 
events are typically manageable with  
teclistamab and/or corticosteroids. 
Many investigators have adopted a 
stepped-up dosing regimen to try and 
mitigate the severity of CRS or neurolog-
ic toxicity. That strategy has been quite 
effective, and these patients do not tend 
to require the long duration of hospi-
talization that we see with CAR T-cells. 

Talquetamab was associated with 
some skin toxicity, as well as dysgeusia 
(loss of taste). These events also tend 
to occur within the first cycle of ther-
apy. They often go away in subsequent  
cycles of therapy with dose holding.  
Topical treatments can be adminis-
tered to try and address skin rashes, 
which seem to be somewhat unique to  
targeting GPR5D.11

Q: Is it possible that bispecific 
antibodies may be more 

effective in combination with other 
immunotherapies?
LONIAL: You know, the idea of combin-
ing treatments is sort of in our DNA as 
myeloma doctors. There are ongoing 
trials combining both talquetamab and 
teclistamab with daratumumab.12,13 
We’ve seen data that suggest these com-
binations are least additive if not even 
more effective.14,15 

Another exciting area of interest is 
combining bispecifics with immuno-
modulatory agents like lenalidomide, 
pomalidomide, or iberdomide.16 Those 
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combinations intrinsically make a lot of 
sense to me. And the one combination 
that I am personally very excited about 
is using a CAR T-cell therapy and then 
giving limited duration bispecific therapy 
as a way to eliminate any minimal resid-
ual disease and potentially maximize the 
benefit of CAR T-cell therapy without the 
necessity of long-term treatment as in the 
maintenance setting posttransplant.17 

Q: How has the approval of 
belamaf changed clinical 

practice?
LONIAL: Belamaf is an ADC that targets 
BCMA and that has several advantages. 
First, it is the first approved drug that 
targets BCMA. When we didn’t have 
other great options, belamaf was avail-
able. And while its response rates are 
not of the same magnitude as those of 
bispecifics or CAR T cells, the duration 
of response looks similar to what we see 
with ide-cel. Second, belamaf is an off-
the-shelf therapy. This means it is readily 
available to patients who don’t want to 
come into an academic center or a big 
city. Local physicians can give belamaf 
in partnership with an ophthalmologist. 

And the third potential benefit is that 
it is unlike other drugs for triple-class 
refractory myeloma (eg, selinexor, bispe-
cifics, or CAR T cells), which require a 
fair amount of supportive care and,  
potentially, blood products during the 
early phase of administration. By com-
parison, belamaf is given in 1 dose every 
3 weeks, and patients don’t necessarily 
have to come into the clinic for transfu-
sion support. The downside of belamaf 
is that patients need to see an ophthal-
mologist before each dose. 

Q: On that subject, can you 
expand on keratopathy 

associated with belamaf and 
how practitioners should manage 
patients starting this treatment?
LONIAL: DREAMM-2 demonstrated that 
while a significant fraction (72%) of  

patients developed keratopathy, a  
majority of the cases were grade 1 or 
grade 2. Only 18% of patients had sig-
nificant changes in visual acuity of 2 or 
more lines on the Snellen chart, and the 
number of patients who discontinued 
belamaf because of keratopathy was less 
than 5%.18 With good surveillance, it is 
possible to anticipate or identify cases 
before they become severe. We’ve also 
seen that keratopathy is reversable in 
almost every patient. You can hold or 
reduce doses to minimize long-term AEs 
associated with keratopathy. 

One question that patients or prac-
titioners who are not used to giving  
belamaf often have is, “If I hold the 
dose, is this like chemotherapy, where 
I’m going to lose control of the disease?” 
We’ve seen data that even when the  
median duration of dose holding was 
12 weeks to 18 weeks, a majority of 
patients maintained or deepened their 
response.19 The half-life of this drug is so 
variable that missing a dose or 2 because 
of keratopathy rarely results in progres-
sion, so both patients and their doctors 
should feel comfortable holding doses 
until the keratopathy resolves. 

Q: How has selinexor been 
incorporated into the 

treatment of patients with later-line 
R/R MM?
LONIAL: One of the things we’ve learned 
about selinexor over the last couple of 
years is that less may be more. What 
I mean by that is, we’ve discovered 
very few patients can tolerate the orig-
inal FDA-approved dose and twice-a-
week schedule in combination with  

dexamethasone because of the associated  
gastrointestinal (GI) toxicity. 

Fortunately, there have been mul-
tiple studies that partnered selinexor 
with other agents, such as bortezomib, 
carfilzomib, or pomalidomide. Those 
studies used once-a-week selinexor and 
at a lower dose. For example, the phase 
3 BOSTON trial clearly demonstrated 
that you could use less selinexor and 
bortezomib and still get a significant 
benefit over standard doses of bortezo-
mib plus dexamethasone.20 The GI tox-
icity is markedly less when you combine  
selinexor with these other drugs, and 
the improved tolerance has resulted in 
patients staying on selinexor for a longer 
period of time. 

Q: Can you expand on some of 
the small-molecule inhibitors 

that show promise for R/R MM? 
LONIAL: Iberdomide is a cereblon E3  
ligase modulator (CELMoD), which 
is the next generation in the family of 
agents that includes thalidomide, lena-
lidomide, and pomalidomide. Early 
phase 1 studies have shown that its 
response rate with dexamethasone is 
about 32%.21 This included patients 
who received prior immunomodulatory 
therapy. The response rate in this cohort 
is between 25% and 30%, and there 
were patients who achieved complete  
remission and very good partial  
response. That tells me that this com-
bination is clearly active even when 
lenalidomide and pomalidomide are 
not effective. Phase 1/2 studies are in 
progress that show that iberdomide 
demonstrates high overall response 

The idea of combining  
treatments is sort of in our DNA as  

myeloma doctors.
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rates and depths of response when 
partnered with carfilzomib, bortezomib,  
or daratumumab.22

Importantly, the AE profile of iberdo-
mide suggests it is a cleaner drug, with 
fewer grade 3 and grade 4 nonhematolog-
ic toxicity. That, to me, puts iberdomide 
in a new category of more effective and 
less toxic drugs that we look forward to 
using in the future. 

CC-92480 is another CELMoD in 
ongoing clinical development. It is also 
more potent than the existing immuno-
modulatory agents and very effective in 
disease that is resistant to those thera-
pies. Importantly, it appears to penetrate 
into tissues a little bit more effectively 
than does any other drug in this class. 
This is translating to responses even in 
patients with extramedullary myeloma, 
which is a significant unmet medical 
need. Larger trials are being done now 
to confirm the dose and see whether that 
benefit holds in more patients.23

Finally, venetoclax is an agent that 
represents the first use of precision med-
icine in myeloma. Venetoclax plus dexa-
methasone clearly has activity in patients 
with t(11;14) translocations.24 There 
are ongoing trials in this patient popu-
lation looking at venetoclax-dexameth-
asone plus daratumumab, bortezomib, 
or carfilzomib vs standard treatment  
approaches in the earlier-relapse setting.

Q: How have the recent 
approvals of novel therapies 

changed your approach to treating 
patients with later-stage MM?
LONIAL: Before we had these new drugs 
and classes available, our options were 

limited to cytotoxic chemotherapies. 
These may work for a short period of 
time, but they can induce more resistant 
clones and more genetic instability. The 
drugs we’ve talked about all provide new 
targets that the myeloma has not seen 
yet. They offer not just better treatment  
responses but also hope to patients.

Q: What do you believe are 
the most pressing research 

needs to advance management of 
later-line disease?
LONIAL: One clear unmet medical need is 
for patients who have high-risk myelo-
ma. We’ve clearly made improvements, 
but OS in this population is still sig-
nificantly shorter than we see in stan-
dard-risk or even hyperdiploid patients, 
for whom the median expected OS is 
over 10 years.

Another key area is for patients who 
have frailty. It is important to under-
stand how to use these effective treat-
ments in ways that don’t compromise 
performance status or quality of life. 

Finally, we need to better understand 
how to manage special patient popula-
tion (eg, those with renal dysfunction or 
renal failure) and high-risk precursor 
states (eg, smoldering myeloma). These 
are all areas that we’re in the process 
of studying, and I hope they will be  
addressed by future approaches with 
these novel treatment options.

Q: Would you like to add any 
final thoughts?

LONIAL: One of the principles of  
oncology that began before I was a prac-
titioner—some of which even before I 

was born— was the idea of combining 
drugs that don’t have cross-reactive 
mechanisms of activity, resistance, or 
toxicity. We need to maintain that con-
cept as we move forward with novel 
combination approaches for MM. 

Now, with 4 or 5 new immune targets, 
we are at the precipice of not just having 
continuous treatment to improve sur-
vival but also possibly achieving cura-
tive therapy. I’m not saying we’re there 
today, but we have the tools that the 
treatment of acute lymphoblastic leu-
kemia had 30 years ago when it started 
down the road that led to significant 
cure rates.

So this to me is the real challenge 
and opportunity that I see for us as a 
field in the coming decade. How do 
we take all these new drugs and our 
knowledge about genetics and immune 
functions and put them together to cre-
ate a defined treatment paradigm that 
ultimately results in offering long-term, 
treatment-free remission to a large pro-
portion of our patients? 
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