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Bringing the Global Oncology Community Together

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

DURABLE STRENGTH
THE NINLARO® ((ixazomib
ixazomib)) REGIMEN* OFFERS EXTENDED
EFFICACY AND MANAGEABLE TOLERABILITY FOR THE TYPES
OF PATIENTS YOU SEE EVERY DAY1-5
The NINLARO regimen extended median PFS by ~6 months vs the Rd
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd
regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.4†
• At the final analysis, with a median follow-up of ~85 months, median OS
in the ITT population was 53.6 months for patients receiving the NINLARO
regimen* and 51.6 months for patients receiving the Rd regimen* (HR=0.94
[95% CI, 0.78-1.13])4

Are you ready to help patients on their journey to extended efficacy?

*The NINLARO regimen included NINLARO+lenalidomide+dexamethasone. The Rd regimen included
placebo+lenalidomide+dexamethasone.4
†

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

NinlaroHCP.com

INDICATION AND USAGE
Indication: NINLARO is indicated in combination with
lenalidomide and dexamethasone for the treatment of
patients with multiple myeloma who have received at
least one prior therapy.
Limitations of Use: NINLARO is not recommended for
use in the maintenance setting or in newly diagnosed
multiple myeloma in combination with lenalidomide
and dexamethasone outside of controlled clinical trials.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Thrombocytopenia has been reported with NINLARO.
Platelet nadirs typically occurred between Days 14-21
of each 28-day cycle and recovered to baseline by the
start of the next cycle. Grade 3 thrombocytopenia was
reported in 17% of patients in the NINLARO regimen
and Grade 4 thrombocytopenia was reported in 13%
in the NINLARO regimen. During treatment, monitor
platelet counts at least monthly, and consider more
frequent monitoring during the first three cycles. Manage
thrombocytopenia with dose modifications and platelet
transfusions as per standard medical guidelines.
• Gastrointestinal Toxicities, including diarrhea,
constipation, nausea and vomiting were reported with
NINLARO and may occasionally require the use of
antidiarrheal and antiemetic medications, and supportive

Please see additional Important Safety Information
on the next page and accompanying Brief Summary.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
06/22 USO-IXA-0384

Proteasome inhibitor-based triplet regimens remain a cornerstone of treatment
with optimal outcomes.1,6

How can you help patients on their journey to extended efficacy?

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont'd)
care. Diarrhea resulted in the discontinuation of one or
more of the three drugs in 3% of patients in the NINLARO
regimen and 2% of patients in the placebo regimen.
Adjust dosing for Grade 3 or 4 symptoms.
• Peripheral Neuropathy was reported with NINLARO.
The most commonly reported reaction was peripheral
sensory neuropathy (24% and 17% in the NINLARO
and placebo regimens, respectively). Peripheral motor
neuropathy was not commonly reported in either
regimen (<1%). Peripheral neuropathy resulted in
discontinuation of one or more of the three drugs in
4% of patients in the NINLARO regimen and <1% of
patients in the placebo regimen. During treatment,
monitor patients for symptoms of neuropathy and
consider adjusting dosing for new or worsening
peripheral neuropathy.
• Peripheral Edema was reported with NINLARO.
Evaluate for underlying causes and provide supportive
care, as necessary. Adjust dosing of NINLARO for
Grade 3 or 4 symptoms or dexamethasone per its
prescribing information.
• Cutaneous Reactions, including a fatal case of StevensJohnson syndrome, were reported with NINLARO. If
Stevens-Johnson syndrome occurs, discontinue NINLARO
and manage as clinically indicated. Rash, most commonly
maculo-papular and macular rash, was reported with
NINLARO. Rash resulted in discontinuation of one or
more of the three drugs in <1% of patients in both
regimens. Manage rash with supportive care or with
dose modification if Grade 2 or higher.
• Thrombotic Microangiopathy has been reported with
NINLARO. Fatal cases of thrombotic microangiopathy,
including thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome (TTP/HUS), have been
reported in patients who received NINLARO. Monitor
for signs and symptoms of TTP/HUS. If the diagnosis is
suspected, stop NINLARO and evaluate. If the diagnosis
of TTP/HUS is excluded, consider restarting NINLARO.
The safety of reinitiating NINLARO therapy in patients
previously experiencing TTP/HUS is not known.
• Hepatotoxicity has been reported with NINLARO.
Drug-induced liver injury, hepatocellular injury, hepatic
steatosis, hepatitis cholestatic and hepatotoxicity have
each been reported in <1% of patients treated with
NINLARO. Hepatotoxicity has been reported (10% in
the NINLARO regimen and 9% in the placebo regimen).
Monitor hepatic enzymes regularly and adjust dosing for
Grade 3 or 4 symptoms.
• Embryo-fetal Toxicity: NINLARO can cause fetal harm.
Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective
non-hormonal contraception during treatment with
NINLARO and for 90 days following the last dose. Advise
males with female partners of reproductive potential
to use effective contraception during treatment with
NINLARO and for 90 days following the last dose.

• Increased Mortality in Patients Treated with NINLARO
in the Maintenance Setting: In two prospective
randomized clinical trials in multiple myeloma in the
maintenance setting, treatment with NINLARO resulted
in increased deaths. Treatment of patients with NINLARO
for multiple myeloma in the maintenance setting is not
recommended outside of controlled trials.
ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the
NINLARO regimen compared to placebo in combination
with lenalidomide plus dexamethasone, respectively were
thrombocytopenia (85%, 67%; pooled from adverse event
and laboratory data), neutropenia (74%, 70%; pooled
from adverse event and laboratory data), diarrhea (52%,
43%), constipation (35%, 28%), peripheral neuropathy
(32%, 24%), nausea (32%, 23%), edema peripheral (27%,
21%), rash (27%, 16%), vomiting (26%, 13%), and bronchitis
(22%, 17%). Serious adverse reactions reported in ≥ 2% of
patients in the NINLARO regimen included diarrhea (3%),
thrombocytopenia (2%), and bronchitis (2%).
DRUG INTERACTIONS: Avoid concomitant administration
of NINLARO with strong CYP3A inducers.
USE IN SPECIFIC POPULATIONS
• Lactation: Advise women not to breastfeed during
treatment with NINLARO and for 90 days after the
last dose.
• Hepatic Impairment: Reduce the NINLARO starting
dose to 3 mg in patients with moderate or severe
hepatic impairment.
• Renal Impairment: Reduce the NINLARO starting dose
to 3 mg in patients with severe renal impairment or
end-stage renal disease requiring dialysis. NINLARO is
not dialyzable.
Please see additional Important Safety Information
on the previous page and accompanying Brief Summary.
REFERENCES: 1. Moreau P, Masszi T, Grzasko N, et al; for TOURMALINE-MM1
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myeloma. N Engl J Med. 2016;374(17):1621-1634. 2. Minarik J, Pika T, Radocha
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over lenalidomide and dexamethasone (Rd) in relapsed and refractory
multiple myeloma patients in routine clinical practice. BMC Cancer.
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relapsed/refractory multiple myeloma. Ann Hematol. 2020;99(5):1049-1061.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use
1 INDICATIONS AND USAGE
NINLARO (ixazomib) is indicated in combination with lenalidomide and
dexamethasone for the treatment of patients with multiple myeloma who have
received at least one prior therapy.
Limitations of Use: NINLARO is not recommended for use in the maintenance
setting or in newly diagnosed multiple myeloma in combination with lenalidomide
and dexamethasone outside of controlled clinical trials.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO
with platelet nadirs typically occurring between Days 14-21 of each 28-day
cycle and recovery to baseline by the start of the next cycle. Grade 3
thrombocytopenia was reported in 17% of patients in the NINLARO regimen and
Grade 4 thrombocytopenia was reported in 13% in the NINLARO regimen. The
rate of platelet transfusions was 10% in the NINLARO regimen and 7% in the
placebo regimen. Monitor platelet counts at least monthly during treatment with
NINLARO. Consider more frequent monitoring during the first three cycles.
Manage thrombocytopenia with dose modifications and platelet transfusions as
per standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting
have been reported with NINLARO, occasionally requiring use of antidiarrheal
and antiemetic medications, and supportive care. Diarrhea was reported in 52%
of patients in the NINLARO regimen and 43% in the placebo regimen,
constipation in 35% and 28%, respectively, nausea in 32% and 23%,
respectively, and vomiting in 26% and 13%, respectively. Diarrhea resulted in
discontinuation of one or more of the three drugs in 3% of patients in the
NINLARO regimen and 2% of patients in the placebo regimen. Adjust dosing for
Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse
reactions were Grade 1 (18% in the NINLARO regimen and 16% in the placebo
regimen) and Grade 2 (11% in the NINLARO regimen and 6% in the placebo
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at
2% in both regimens. The most commonly reported reaction was peripheral
sensory neuropathy (24% and 17% in the NINLARO and placebo regimen,
respectively). Peripheral motor neuropathy was not commonly reported in either
regimen (<1%). Peripheral neuropathy resulted in discontinuation of one or more
of the three drugs in 4% of patients in the NINLARO regimen and <1% of
patients in the placebo regimen. Patients should be monitored for symptoms of
neuropathy. Patients experiencing new or worsening peripheral neuropathy may
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 27% and 21% of
patients in the NINLARO and placebo regimens, respectively. The majority of
peripheral edema adverse reactions were Grade 1 (17% in the NINLARO
regimen and 14% in the placebo regimen) and Grade 2 (7% in the NINLARO
regimen and 6% in the placebo regimen). Grade 3 peripheral edema was
reported in 2% and 1% of patients in the NINLARO and placebo regimens,
respectively. Peripheral edema resulted in discontinuation of one or more of the
three drugs in <1% of patients in both regimens. Evaluate for underlying causes
and provide supportive care, as necessary. Adjust dosing of dexamethasone per
its prescribing information or NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 27% of patients in the
NINLARO regimen and 16% of patients in the placebo regimen. The majority of
the rash adverse reactions were Grade 1 (15% in the NINLARO regimen and 9%
in the placebo regimen) or Grade 2 (9% in the NINLARO regimen and 4% in the
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO
regimen and 2% of patients in the placebo regimen. Serious adverse reactions
of rash were reported in <1% of patients in the NINLARO regimen. The most
common type of rash reported in both regimens included maculo-papular and
macular rash. Rash resulted in discontinuation of one or more of the three drugs
in <1% of patients in both regimens. Manage rash with supportive care or with
dose modification if Grade 2 or higher. Stevens-Johnson syndrome, including a
fatal case, has been reported with NINLARO. If Stevens-Johnson syndrome
occurs, discontinue NINLARO and manage as clinically indicated.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic
uremic syndrome (TTP/HUS), have been reported in patients who received
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded,
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in
<1% of patients treated with NINLARO. Hepatotoxicity has been reported (10%

in the NINLARO regimen and 9% in the placebo regimen). Monitor hepatic
enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.
5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered
to a pregnant woman based on the mechanism of action and findings in animal
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at
doses resulting in exposures that were slightly higher than those observed in
patients receiving the recommended dose. Advise pregnant women of the
potential risk to a fetus. Advise females of reproductive potential to use effective
non-hormonal contraception during treatment with NINLARO and for 90 days
following the last dose. Advise males with female partners of reproductive
potential to use effective contraception during treatment with NINLARO and for
90 days following the last dose.
5.9 Increased Mortality in Patients Treated with NINLARO in the
Maintenance Setting: In two prospective randomized clinical trials in multiple
myeloma in the maintenance setting, treatment with NINLARO resulted in
increased deaths. Treatment of patients with NINLARO for multiple myeloma in
the maintenance setting is not recommended outside of controlled trials.
6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and may not reflect the
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled
clinical study included 720 patients with relapsed and/or refractory multiple
myeloma, who received NINLARO in combination with lenalidomide and
dexamethasone (NINLARO regimen; N=361) or placebo in combination with
lenalidomide and dexamethasone (placebo regimen; N=359).
The most frequently reported adverse reactions (≥20% with a difference of ≥5%
compared to placebo) in the NINLARO regimen were thrombocytopenia, neutropenia,
diarrhea, constipation, peripheral neuropathy, nausea, peripheral edema, rash,
vomiting, and bronchitis. Serious adverse reactions reported in ≥2% of patients in
the NINLARO regimen included diarrhea (3%), thrombocytopenia (2%) and
bronchitis (2%). One or more of the three drugs was permanently discontinued in
4% of patients reporting peripheral neuropathy, 3% of patients reporting diarrhea
and 2% of patients reporting thrombocytopenia. Permanent discontinuation of
NINLARO due to an adverse reaction occurred in 10% of patients.
Table 4 summarizes the non-hematologic adverse reactions occurring in at least
5% of patients with at least a 5% difference between the NINLARO regimen and
the placebo regimen.
Table 4: Non-Hematologic Adverse Reactions Occurring in ≥5% of
Patients with a ≥5% Difference Between the NINLARO Regimen and the
Placebo Regimen (All Grades, Grade 3 and Grade 4)
NINLARO +
Lenalidomide and
Dexamethasone
N=361
System Organ Class /
Preferred Term
Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting
Nervous system disorders
Peripheral neuropathies†
Musculoskeletal and
connective tissue disorders
Back pain*
Infections and infestations
Upper respiratory tract
infection*
Bronchitis
Skin and subcutaneous
tissue disorders
Rash†
General disorders and
administration site conditions
Edema peripheral

Placebo +
Lenalidomide and
Dexamethasone
N=359

(%)

(%)

All
Grades

Grade
3

Grade
4

All
Grades

Grade
3

Grade
4

52
35
32
26

10
<1
2
1

0
0
0
0

43
28
23
13

<1
0
<1

3

0
0
0
0

32

2

0

24

2

0

27

<1

0

24

3

0

27
22

1
2

0
0

23
17

1
2

0
<1

27

3

0

16

2

0

27

2

0

21

1

0

Note: Adverse reactions included as preferred terms are based on MedDRA version 23.0.
*At the time of the final analysis, these adverse reactions no longer met the criterion for
a ≥5% difference between the NINLARO regimen and the placebo regimen.
†
Represents a pooling of preferred terms

(Continued on next page)

Brief Summary (cont’d)
Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

multiple organ failure and death. In the event of an overdosage, monitor for adverse
reactions and provide appropriate supportive care. NINLARO is not dialyzable.

NINLARO +
Lenalidomide and
Dexamethasone
N=361
(%)
Any Grade Grade 3-4

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed.
• Advise patients to take NINLARO once a week on the same day and at
approximately the same time for the first three weeks of a four week cycle. The
importance of carefully following all dosage instructions should be discussed with
patients starting treatment. Advise patients to take the recommended dosage as
directed, because overdosage has led to deaths [see Overdosage (10)].
• Advise patients to take NINLARO at least one hour before or at least two hours
after food.
• Advise patients that NINLARO and dexamethasone should not be taken at the
same time, because dexamethasone should be taken with food and NINLARO
should not be taken with food.
• Advise patients to swallow the capsule whole with water. The capsule should
not be crushed, chewed or opened.
• Advise patients that direct contact with the capsule contents should be
avoided. In case of capsule breakage, avoid direct contact of capsule contents
with the skin or eyes. If contact occurs with the skin, wash thoroughly with
soap and water. If contact occurs with the eyes, flush thoroughly with water.
• If a patient misses a dose, advise them to take the missed dose as long as the
next scheduled dose is ≥72 hours away. Advise patients not to take a missed
dose if it is within 72 hours of their next scheduled dose.
• If a patient vomits after taking a dose, advise them not to repeat the dose but
resume dosing at the time of the next scheduled dose.
• Advise patients to store capsules in original packaging, and not to remove the
capsule from the packaging until just prior to taking NINLARO.
[see Dosage and Administration (2.1)]
Thrombocytopenia: Advise patients that they may experience low platelet counts
(thrombocytopenia). Signs of thrombocytopenia may include bleeding and easy
bruising. [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea,
constipation, nausea and vomiting and to contact their healthcare providers if
these adverse reactions persist. [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if
they experience new or worsening symptoms of peripheral neuropathy such as
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in
the arms or legs. [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they
experience unusual swelling of their extremities or weight gain due to swelling
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers
immediately if they experience new or worsening rash [see Warnings and
Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical
attention if any signs or symptoms of thrombotic microangiopathy occur [see
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they
experience jaundice or right upper quadrant abdominal pain [see Warnings and
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers if
they experience signs and symptoms of acute febrile neutrophilic dermatosis
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior
reversible encephalopathy syndrome, tumor lysis syndrome, herpes zoster,
cataracts, dry eyes, blurred vision, conjunctivitis and thrombotic thrombocytopenic
purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive
potential of the potential risk to a fetus. Advise females of reproductive potential
to inform their healthcare provider of a known or suspected pregnancy [see
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. Advise
females of reproductive potential to use effective contraception during treatment
with NINLARO and for 90 days following the last dose. Advise women using
hormonal contraceptives to also use a barrier method of contraception [see Use
in Specific Populations (8.1)]. Advise males with female partners of reproductive
potential to use effective contraception during treatment with NINLARO and for 90
days following the last dose [see Use in Specific Populations (8.1)].
Lactation: Advise women not to breastfeed during treatment with NINLARO and
for 90 days after the last dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare
providers about any other medication they are currently taking and before starting
any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
06/22
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Thrombocytopenia
Neutropenia

85
74

30
34

Placebo +
Lenalidomide and
Dexamethasone
N=359
(%)
Any Grade Grade 3-4
67
70

14
37

Herpes Zoster
Herpes zoster was reported in 6% of patients in the NINLARO regimen and 3%
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the
healthcare provider’s discretion. Patients treated in the NINLARO regimen who
received antiviral prophylaxis had a lower incidence (1%) of herpes zoster
infection compared to patients who did not receive prophylaxis (10%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in
aggregate, the frequency was 38% in patients in the NINLARO regimen. The
most common adverse reactions of the eyes were cataract (15%), conjunctivitis
(9%), blurred vision (7%), and dry eye (6%).
Other Clinical Trials Experience
The following serious adverse reactions have each been reported at a frequency
of <1% in patients treated with NINLARO: acute febrile neutrophilic dermatosis
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic
thrombocytopenic purpura.
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO with
strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: Risk Summary: Based on its mechanism of action and data from
animal reproduction studies, NINLARO can cause fetal harm when administered to
a pregnant woman. There are no available data on NINLARO use in pregnant
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity in
pregnant rats and rabbits at doses resulting in exposures that were slightly higher
than those observed in patients receiving the recommended dose. Advise pregnant
women of the potential risk to a fetus. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically recognized
pregnancies is 2-4% and 15-20%, respectively.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib or
its metabolites in human milk, the effects of the drug on the breast fed infant, or the
effects of the drug on milk production. Because of the potential for serious adverse
reactions from NINLARO in a breastfed infant, advise women not to breastfeed
during treatment with NINLARO and for 90 days after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal
harm when administered to pregnant women. Pregnancy Testing: Verify
pregnancy status in females of reproductive potential prior to initiating NINLARO.
Contraception: Females: Advise females of reproductive potential to use effective
non-hormonal contraception during treatment with NINLARO and for 90 days
after the last dose. Dexamethasone is known to be a weak to moderate inducer
of CYP3A4 as well as other enzymes and transporters. Because NINLARO is
administered with dexamethasone, the risk for reduced efficacy of contraceptives
needs to be considered. Males: Advise males with female partners of reproductive
potential to use effective contraception during treatment with NINLARO and for 90
days after the last dose.
8.4 Pediatric Use: Safety and effectiveness have not been established in
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of NINLARO,
55% were 65 and over, while 17% were 75 and over. No overall differences in
safety or effectiveness were observed between these subjects and younger
subjects, and other reported clinical experience has not identified differences in
responses between the elderly and younger patients, but greater sensitivity of
some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment,
the mean AUC increased by 20% when compared to patients with normal hepatic
function. Reduce the starting dose of NINLARO in patients with moderate or severe
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring
dialysis, the mean AUC increased by 39% when compared to patients with normal
renal function. Reduce the starting dose of NINLARO in patients with severe renal
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore can
be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported in
patients taking NINLARO. Manifestations of overdosage include adverse reactions
reported at the recommended dosage. Serious adverse reactions reported with
overdosage include severe nausea, vomiting, diarrhea, aspiration pneumonia,
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Mechanistic Approaches
Lead to Steady Improvements
in Bladder Cancer
NEW BRANCHES OF TREATMENT options
have been slowly emerging for patients with
metastatic urothelial carcinoma as investigators grasp a broader understanding of the
biologic makeup of the disease. The introduction of avelumab (Bavencio) as a frontline
maintenance treatment for patients
following standard of care cisplatin-based chemotherapy
transformed the paradigm
seemingly overnight. In the
JAVELIN Bladder 100 trial
(NCT02603432), the addition of the PD-L1 inhibitor
improved median overall survival to 21.4 months
(95% CI, 18.9-26.1) vs
14.3 months (95% CI, 12.97.9) with best supportive
care (HR, 0.69; 95% CI, 0.560.86; P = .001).1
“The JAVELIN Bladder 100 data
have been out for over 2 years, and have
established avelumab as the standard of care as maintenance therapy for patients who
completed platinum chemotherapy with a progression. Offering avelumab maintenance is
critical,” Pedro C. Barata, MD, MSc, said in an interview with OncologyLive® .
Emerging treatment options have followed, as investigators have set their sights on
delivering pathways for those who experience disease progression following PD-1/PD-L1
inhibition as well as for those who are cisplatin ineligible with tyrosine kinase inhibitors
and novel antibody-drug conjugates. As in other tumor types, actionable molecular targets
are also beginning to emerge for patients with metastatic urothelial carcinoma.
“Classically, we defined patients by the ability to receive cisplatin or any platinum-based
therapy, and now we’re moving checkpoint inhibitors into the frontline with avelumab,
which means we’re getting other options upon progression,” Barata said. “The paradigm is
really changing and it’s possible that we’re going to have checkpoint inhibitors much sooner
than we did in the past and we are able to get antibody-drug conjugates that were not available 3 or 4 years ago.”
As we enter the final months of the year, it is important to take stock of how far advances
across cancer care have come and what trends lie ahead for those in clinical practice.
Through contributions from our strategic alliance partners, members of our advisory board,
and continuing medical education conferences in partnership with Physicians’ Education
Resource ® (PER®), LLC, we hope that we can capture and contextualize how these advances
will influence treatment decision-making in the clinic.
If you would like to become a member of our advisory board or have any feedback for
how to keep you better informed, please reach out to our managing editor, Brittany Lovely
(blovely@mjhlifesciences.com).
As always, thank you for reading.
Mike Hennessy Jr
President and CEO
MJH Life Sciences®
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LIBTAYO is indicated for the ﬁrst-line treatment of patients with non–small cell lung cancer (NSCLC)
whose tumors have high PD-L1 expression [tumor proportion score (TPS) ≥50%] as
determined by an FDA-approved test, with no EGFR, ALK, or ROS1 aberrations, and is1:
• Locally advanced where patients are not candidates for surgical resection or deﬁnitive
chemoradiation or1
• Metastatic1

A FIRST-LINE TREATMENT OPTION IN

ADVANCED NSCLC

NCCN Guidelines ® for Non-Small Cell Lung Cancer recommend cemiplimab-rwlc (LIBTAYO) as a Category 1* (preferred)
systemic therapy option for advanced NSCLC2†
*Category 1 recommendation is based upon high-level evidence
and uniform NCCN consensus that the intervention is appropriate.2

Category 1* (preferred) recommendation2

See the NCCN Guidelines for the detailed recommendations, including other preferred options.

†

PD-L1–POSITIVE (≥50%) ADVANCED NSCLC
A preferred PD-1 inhibitor2

CATEGORY 1*

NCCN
PREFERRED

NCCN makes no warranties of any kind whatsoever regarding their content, use, or
application, and disclaims any responsibility for their application or use in any way.

Negative for actionable molecular markers and
no contraindications to PD-1 or PD-L1 inhibitors2

OPTION FOR
ADVANCED NSCLC2

ALK=anaplastic lymphoma kinase; EGFR=epidermal growth factor receptor;
NCCN=National Comprehensive Cancer Network; PD-1=programmed death receptor-1;
PD-L1=programmed death ligand 1; ROS1=ROS proto-oncogene 1, receptor tyrosine kinase.

Approved in patients with advanced NSCLC‡ with PD-L1 ≥50% and no EGFR, ALK, or ROS1 aberrations1

LIBTAYO significantly EXTENDED SURVIVAL vs platinum-based chemotherapy in EMPOWER-Lung 11,3
32% Median OS: 22.1 months
70% 12-mo OS rate

1.0
0.9

(95% CI, 64%-75%)

Probability of OS

ITT population (N=710)

0.8

49% 24-mo OS rate

0.7

(95% CI, 39%-57%)
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0.1
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Median OS
LIBTAYO: 22.1 months
(95% CI, 17.7-NE)
Chemotherapy: 14.3 months
(95% CI, 11.7-19.2)
0

2

4

6

8

30%

10

12

14

304
303

254
254

16

18

20

22

24

26

28

30

32

48
41

37
27

27
12

18
7

8
4

3
3

1
0

0
0

Month

Number of subjects at risk
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LIBTAYO
Chemotherapy 354

LIBTAYO
(n=356)
Chemotherapy
(n=354)

(95% CI, 19%-41%)

223
205

198
172

147
126

120
93

87
73
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52

Study design

(95% CI, 17.7-NE) with LIBTAYO vs
14.3 months (95% CI, 11.7-19.2)
with chemotherapy1

• Number of deaths: 30% of patients (108 out of
356 patients) with LIBTAYO and 40% of patients
(141 out of 354 patients) with chemotherapy1
• Nearly 3 out of 4 patients (74%) who
progressed on platinum-based chemotherapy
crossed over to LIBTAYO treatment1

(95% CI, 49%-62%)

0.4
0.2

(95% CI, 0.53-0.87)§
P=0.0022

56%

0.5
0.3

Reduction in
risk of death
HR=0.68

Patients with locally advanced NSCLC who are not candidates
for surgical resection or deﬁnitive chemoradiation or who have
metastatic NSCLC.1
§
Based on stratiﬁed proportional hazards model.1
‡

HR=hazard ratio; NE=not evaluable; OS=overall survival.

EMPOWER-Lung 1 was a large, phase 3, randomized, open-label, multicenter study that included patients with locally advanced NSCLC who were not
candidates for treatment with deﬁnitive concurrent chemoradiation or patients with stage IV disease who received no prior systemic treatment for recurrent or
metastatic NSCLC. Key eligibility criteria included PD-L1 expression ≥50% and ECOG PS 0 or 1. Patients with type 1 diabetes mellitus or hypothyroidism only
requiring hormone replacement were eligible. Patients with brain metastases that were treated and clinically stable (neurologically returned to baseline) for
at least 2 weeks prior to randomization were permitted. Radiological conﬁrmation of stability or response was not required. Patients were excluded if they had
EGFR, ALK, or ROS1 aberrations, a medical condition that required systemic immunosuppression, uncontrolled infections with hepatitis B, hepatitis C, or HIV,
autoimmune disease that required systemic therapy within 2 years of treatment, and never-smokers.1,3,4
Patients were randomized 1:1 to receive LIBTAYO 350 mg IV Q3W for up to 108 weeks or investigator’s choice of the following platinum-doublet chemotherapy
regimens for 4 to 6 cycles: paclitaxel + cisplatin or carboplatin; gemcitabine + cisplatin or carboplatin; or pemetrexed + cisplatin or carboplatin followed by
optional pemetrexed maintenance in patients with nonsquamous histology. Treatment with LIBTAYO continued until RECIST 1.1-deﬁned progressive disease,
unacceptable toxicity, or for up to 108 weeks. Patients who experienced IRC-assessed RECIST 1.1-deﬁned progressive disease on therapy with LIBTAYO were
permitted to continue treatment with LIBTAYO 350 mg Q3W for up to 108 additional weeks, along with the addition of histology-speciﬁc chemotherapy for
4 cycles until further progression was observed. Patients who experienced IRC-assessed RECIST 1.1-deﬁned progressive disease on chemotherapy were
permitted to receive treatment with LIBTAYO monotherapy until further progression, unacceptable toxicity, or for up to 108 weeks.1,3
The primary efﬁcacy endpoints were OS and PFS. Secondary endpoints included ORR (key), DOR, and safety and tolerability.1,4
The recommended dosage of LIBTAYO is 350 mg administered as an intravenous infusion over 30 minutes every 3 weeks until disease progression or
unacceptable toxicity.1
DOR=duration of response; ECOG=Eastern Cooperative Oncology Group; IRC=independent review committee; IV=intravenous; ORR=objective response rate; PFS=progression-free survival;
PS=performance status; Q3W=every 3 weeks; RECIST=Response Evaluation Criteria in Solid Tumors.

Important Safety Information
Warnings and Precautions

Severe and Fatal Immune-Mediated Adverse Reactions

While immune-mediated adverse reactions usually occur during treatment,
Immune-mediated adverse reactions, which may be severe or fatal, can
they can also occur after discontinuation. Immune-mediated adverse
occur in any organ system or tissue at any time after starting treatment.
reactions affecting more than one body system can occur simultaneously.
Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.

The EMPOWER-Lung 1 study was designed to enroll patients with PD-L1 ≥50%.4
• A total of 710 patients were enrolled and randomized. For some patients, it was later determined that PD-L1 biomarker testing was not conducted
according to the instructions for use, and required retesting4
• An analysis was conducted in a subset of patients with known PD-L1 ≥50% (n=563). The analysis excluded 91 patients from the overall population
whose PD-L1 status was unknown because their tumors could not be retested, and 56 patients from the overall population who had <50% PD-L1
expression4 (LIBTAYO is not indicated in patients with <50% PD-L1 expression)

In an analysis of the subset of patients with advanced NSCLC* who had no EGFR, ALK, or ROS1 aberrations and known PD-L1 ≥50% (n=563):

Overall survival with LIBTAYO vs platinum-based chemotherapy in EMPOWER-Lung 13-5
43% Median OS: Not Reached
72% 12-mo OS rate

0.9

Reduction in
risk of death
HR=0.57

(95% CI, 66%-78%)

0.8

Probability of OS

Known PD-L1 ≥50% population (n=563)

1.0

(95% CI, 0.42-0.77)†
P=0.0002
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• Number of deaths: 25% of patients (70 out of
283 patients) with LIBTAYO and 38% of patients
(105 out of 280 patients) with chemotherapy4,5
• 72% of patients who progressed on
platinum-based chemotherapy crossed
over to LIBTAYO treatment6

Month

Number of subjects at risk
283
LIBTAYO
Chemotherapy 280

16

(95% CI, 17.9-NE) with LIBTAYO vs
14.2 months (95% CI, 11.2-17.5)
with chemotherapy4,5

177
153

154
125

108
87

83
57

55
41

42
25

Adapted with permission from Sezer et al, Lancet 2021.4
*Patients with locally advanced NSCLC who were not candidates for surgical resection or deﬁnitive chemoradiation or who had metastatic NSCLC.4
†
Based on stratiﬁed proportional hazards model.6

Clinical safety data1
• LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients;
• Adverse reactions resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke, and
increased aspartate aminotransferase
• Serious adverse reactions occurred in 28% of patients receiving LIBTAYO;
• The most frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis

Important Safety Information (continued)
Warnings and Precautions (continued)

Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Early identification and management are essential to ensuring safe use of
PD-1/PD-L1–blocking antibodies. The definition of immune-mediated
adverse reactions included the required use of systemic corticosteroids or
other immunosuppressants and the absence of a clear alternate etiology.
Monitor 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 LIBTAYO is recommended. In general, withhold
LIBTAYO for severe (Grade 3) immune-mediated adverse reactions.
Permanently discontinue LIBTAYO for life-threatening (Grade 4) immunemediated adverse reactions, recurrent severe (Grade 3) immune-mediated
adverse reactions that require systemic immunosuppressive treatment, or
an inability to reduce corticosteroid dose to 10 mg or less of prednisone
equivalent per day within 12 weeks of initiating steroids.
Withhold or permanently discontinue LIBTAYO depending on severity. In
general, if LIBTAYO 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 corticosteroids.
Immune-mediated pneumonitis: LIBTAYO can cause immune-mediated
pneumonitis. In patients treated with other PD-1/PD-L1–blocking antibodies,
the incidence of pneumonitis is higher in patients who have received prior
thoracic radiation. Immune-mediated pneumonitis occurred in 3.2%
(26/810) of patients receiving LIBTAYO, including Grade 4 (0.5%), Grade 3
(0.5%), and Grade 2 (2.1%). Pneumonitis led to permanent discontinuation
in 1.4% of patients and withholding of LIBTAYO in 2.1% of patients.
Systemic corticosteroids were required in all patients with pneumonitis.
Pneumonitis resolved in 58% of the 26 patients. Of the 17 patients in
whom LIBTAYO was withheld, 9 reinitiated after symptom improvement;
of these, 3/9 (33%) had recurrence of pneumonitis. Withhold LIBTAYO for
Grade 2, and permanently discontinue for Grade 3 or 4. Resume in patients
with complete or partial resolution (Grade 0 to 1) after corticosteroid taper.
Permanently discontinue if no complete or partial resolution within
12 weeks of initiating steroids or inability to reduce prednisone to less than
10 mg per day (or equivalent) within 12 weeks of initiating steroids.

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

For more information,
scan this QR code with your phone, or visit LIBTAYOhcp.com/NSCLC

• Hypophysitis: LIBTAYO 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 depending on severity.
Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO,
including Grade 3 (0.2%) and Grade 2 (0.1%) adverse reactions.
Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%)
Important Safety Information (continued)
patient and withholding of LIBTAYO in 1 (0.1%) patient. Systemic
corticosteroids were required in 67% (2/3) of patients with hypophysitis.
Warnings and Precautions (continued)
Hypophysitis had not resolved in any patient at the time of data cutoff
Severe and Fatal Immune-Mediated Adverse Reactions (continued) • Thyroid disorders: LIBTAYO can cause immune-mediated thyroid
Immune-mediated colitis: LIBTAYO can cause immune-mediated colitis.
disorders. Thyroiditis can present with or without endocrinopathy.
The primary component of immune-mediated colitis was diarrhea.
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement
Cytomegalovirus (CMV) infection/reactivation has been reported in patients
or medical management of hyperthyroidism as clinically indicated.
with corticosteroid-refractory immune-mediated colitis treated with PD-1/
Withhold or permanently discontinue LIBTAYO depending on severity
PD-L1–blocking antibodies. In cases of corticosteroid-refractory immune• Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving
mediated colitis, consider repeating infectious workup to exclude alternative
LIBTAYO, including Grade 2 (0.2%) adverse reactions. No patient
etiologies. Immune-mediated colitis occurred in 2.2% (18/810) of patients
discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (1.1%). Colitis led
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any
to permanent discontinuation in 0.4% of patients and withholding of
patient with thyroiditis. Thyroiditis had not resolved in any patient at the
LIBTAYO in 1.5% of patients. Systemic corticosteroids were required in all
time of data cutoff. Blood thyroid stimulating hormone increased and
patients with colitis. Colitis resolved in 39% of the 18 patients. Of the
blood thyroid stimulating hormone decreased have also been reported
12 patients in whom LIBTAYO was withheld, 4 reinitiated LIBTAYO after
• Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients
symptom improvement; of these, 3/4 (75%) had recurrence. Withhold
receiving LIBTAYO, including Grade 2 (0.9%). No patient discontinued
LIBTAYO for Grade 2 or 3, and permanently discontinue for Grade 4. Resume
treatment and LIBTAYO was withheld in 0.5% of patients due to
in patients with complete or partial resolution (Grade 0 to 1) after
hyperthyroidism. Systemic corticosteroids were required in 3.8% (1/26)
corticosteroid taper. Permanently discontinue if no complete or partial
of patients. Hyperthyroidism resolved in 50% of 26 patients. Of the
resolution within 12 weeks of initiating steroids or inability to reduce
4 patients in whom LIBTAYO was withheld for hyperthyroidism, 2 patients
prednisone to less than 10 mg per day (or equivalent) within 12 weeks of
reinitiated LIBTAYO after symptom improvement; of these, none had
initiating steroids.
recurrence of hyperthyroidism
Immune-mediated hepatitis: LIBTAYO can cause immune-mediated
•
Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients
hepatitis. Immune-mediated hepatitis occurred in 2% (16/810) of patients
receiving LIBTAYO, including Grade 2 (6%). Hypothyroidism led to permanent
receiving LIBTAYO, including fatal (0.1%), Grade 4 (0.1%), Grade 3 (1.4%),
discontinuation of LIBTAYO in 1 (0.1%) patient. Hypothyroidism led to
and Grade 2 (0.2%). Hepatitis led to permanent discontinuation of LIBTAYO
withholding of LIBTAYO in 1.1% of patients. Systemic corticosteroids were
in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients.
not required in any patient with hypothyroidism. Hypothyroidism resolved in
Systemic corticosteroids were required in all patients with hepatitis.
8.3% of the 60 patients. Majority of the patients with hypothyroidism
Additional immunosuppression with mycophenolate was required in 19%
required long-term thyroid hormone replacement. Of the 9 patients in whom
(3/16) of these patients. Hepatitis resolved in 50% of the 16 patients. Of the
LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after
5 patients in whom LIBTAYO was withheld, 3 reinitiated LIBTAYO after
symptom improvement; 1 required ongoing hormone replacement therapy
symptom improvement; of these, none had recurrence.
For hepatitis with no tumor involvement of the liver: Withhold LIBTAYO if AST • Type 1 diabetes mellitus, which can present with diabetic ketoacidosis:
Monitor for hyperglycemia or other signs and symptoms of diabetes. Initiate
or ALT increases to more than 3 and up to 8 times the upper limit of normal
treatment with insulin as clinically indicated. Withhold LIBTAYO depending
(ULN) or if total bilirubin increases to more than 1.5 and up to 3 times the
on severity. Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients,
ULN. Permanently discontinue LIBTAYO if AST or ALT increases to more than
including Grade 4 (0.1%). No patient discontinued treatment due to type 1
8 times the ULN or total bilirubin increases to more than 3 times the ULN.
diabetes mellitus. Type 1 diabetes mellitus led to withholding of LIBTAYO in
For hepatitis with tumor involvement of the liver: Withhold LIBTAYO if
0.1% of patients
baseline AST or ALT is more than 1 and up to 3 times ULN and increases to
Immune-mediated
nephritis with renal dysfunction: LIBTAYO can cause
more than 5 and up to 10 times ULN. Also, withhold LIBTAYO if baseline AST
immune-mediated
nephritis.
Immune-mediated nephritis occurred in 0.6%
or ALT is more than 3 and up to 5 times ULN and increases to more than
(5/810)
of
patients
receiving
LIBTAYO,
including fatal (0.1%), Grade 3 (0.1%),
8 and up to 10 times ULN. Permanently discontinue LIBTAYO if AST or ALT
and
Grade
2
(0.4%).
Nephritis
led
to
permanent
discontinuation in 0.1% of
increases to more than 10 times ULN or if total bilirubin increases to more
patients
and
withholding
of
LIBTAYO
in
0.4%
of
patients.
Systemic corticosteroids
than 3 times ULN. If AST and ALT are less than or equal to ULN at baseline,
were
required
in
all
patients
with
nephritis.
Nephritis
resolved
in 80% of the
withhold or permanently discontinue LIBTAYO based on recommendations for
5
patients.
Of
the
3
patients
in
whom
LIBTAYO
was
withheld,
2
reinitiated
hepatitis with no liver involvement.
LIBTAYO after symptom improvement; of these, none had recurrence. Withhold
Resume in patients with complete or partial resolution (Grade 0 to 1) after
LIBTAYO for Grade 2 or 3 increased blood creatinine, and permanently
corticosteroid taper. Permanently discontinue if no complete or partial
discontinue for Grade 4 increased blood creatinine. Resume in patients with
resolution within 12 weeks of initiating steroids or inability to reduce
complete or partial resolution (Grade 0 to 1) after corticosteroid taper.
prednisone to less than 10 mg per day (or equivalent) within
Permanently discontinue if no complete or partial resolution within
12 weeks of initiating steroids.
12 weeks of initiating steroids or inability to reduce prednisone to less than
Immune-mediated endocrinopathies: For Grade 3 or 4 endocrinopathies,
10 mg per day (or equivalent) within 12 weeks of initiating steroids.
withhold until clinically stable or permanently discontinue depending on severity.
Immune-mediated dermatologic adverse reactions: LIBTAYO can cause
• Adrenal insufficiency: LIBTAYO can cause primary or secondary adrenal
immune-mediated rash or dermatitis. Exfoliative dermatitis, including
insufficiency. For Grade 2 or higher adrenal insufficiency, initiate
Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and
symptomatic treatment, including hormone replacement as clinically
drug rash with eosinophilia and systemic symptoms (DRESS) has
indicated. Withhold LIBTAYO depending on severity. Adrenal insufficiency
occurred with PD-1/PD-L1–blocking antibodies. Immune-mediated
occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 dermatologic adverse reactions occurred in 1.6% (13/810) of patients
(0.4%). Adrenal insufficiency led to permanent discontinuation of LIBTAYO receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (0.6%).
in 1 (0.1%) patient. LIBTAYO was not withheld in any patient due to
Immune-mediated dermatologic adverse reactions led to permanent
adrenal insufficiency. Systemic corticosteroids were required in all patients discontinuation in 0.1% of patients and withholding of LIBTAYO in 1.4%
with adrenal insufficiency; of these, 67% (2/3) remained on systemic
of patients. Systemic corticosteroids were required in all patients with
corticosteroids. Adrenal insufficiency had not resolved in any patient at the immune-mediated dermatologic adverse reactions. Immune-mediated
time of data cutoff
dermatologic adverse reactions resolved in 69% of the 13 patients. Of
Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.

Important Safety Information (continued)
Warnings and Precautions (continued)

Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Immune-mediated dermatologic adverse reactions (continued): the
11 patients in whom LIBTAYO was withheld for dermatologic adverse
reactions, 7 reinitiated LIBTAYO after symptom improvement; of these,
43% (3/7) had recurrence of the dermatologic adverse reaction. Topical
emollients and/or topical corticosteroids may be adequate to treat mild to
moderate non-exfoliative rashes. Withhold LIBTAYO for suspected SJS,
TEN, or DRESS. Permanently discontinue LIBTAYO for confirmed SJS, TEN,
or DRESS. Resume in patients with complete or partial resolution (Grade
0 to 1) after corticosteroid taper. Permanently discontinue if no complete
or partial resolution within 12 weeks of initiating steroids or inability to
reduce prednisone to less than 10 mg per day (or equivalent) within
12 weeks of initiating steroids.
Other immune-mediated adverse reactions: The following clinically
significant immune-mediated adverse reactions occurred at an incidence of
<1% in 810 patients who received LIBTAYO 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, and vasculitis. Permanently
discontinue for Grades 2, 3, or 4 myocarditis
• Nervous system: Meningitis, encephalitis, myelitis and demyelination,
myasthenic syndrome/myasthenia gravis (including exacerbation),
Guillain-Barré syndrome, nerve paresis, and autoimmune neuropathy.
Withhold for Grade 2 neurological toxicities and permanently discontinue
for Grades 3 or 4 neurological toxicities. Resume in patients with complete
or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently
discontinue if no complete or partial resolution within 12 weeks of
initiating steroids or inability to reduce prednisone to less than 10 mg per
day (or equivalent) within 12 weeks of initiating steroids
• Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases
can be associated with retinal detachment. Various grades of visual
impairment to include blindness can occur. If uveitis occurs in
combination with other immune-mediated adverse reactions, consider a
Vogt-Koyanagi-Harada–like syndrome, as this may require treatment with
systemic steroids to reduce the risk of permanent vision loss
• Gastrointestinal: Pancreatitis to include increases in serum amylase and
lipase levels, gastritis, duodenitis, stomatitis
• Musculoskeletal and connective tissue: Myositis/polymyositis,
rhabdomyolysis, and associated sequelae including renal failure, arthritis,
polymyalgia rheumatica
• 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

Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients
receiving LIBTAYO as a single agent. Monitor patients for signs and
symptoms of infusion-related reactions. The most common symptoms of
infusion-related reaction were nausea, pyrexia, rash, and dyspnea. Interrupt
or slow the rate of infusion for Grade 1 or 2, and permanently discontinue for
Grade 3 or 4.

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

LIBTAYO can cause fetal harm when administered to a pregnant woman due
to an increased risk of immune-mediated rejection of the developing fetus
resulting in fetal death. Advise women of the potential risk to a fetus. Advise
females of reproductive potential to use effective contraception during
treatment with LIBTAYO and for at least 4 months after the last dose.

Adverse Reactions

• In the pooled safety analysis of 810 patients, the most common adverse
reactions (≥15%) with LIBTAYO were musculoskeletal pain, fatigue, rash,
and diarrhea
• In the pooled safety analysis of 810 patients, the most common
Grade 3-4 laboratory abnormalities (≥2%) with LIBTAYO were
lymphopenia, hyponatremia, hypophosphatemia, increased aspartate
aminotransferase, anemia, and hyperkalemia

Use in Specific Populations

• Lactation: Because of the potential for serious adverse reactions in
breastfed children, advise women not to breastfeed during treatment and
for at least 4 months after the last dose of LIBTAYO
• Females and males of reproductive potential: Verify pregnancy status in
females of reproductive potential prior to initiating LIBTAYO
Please see Brief Summary of full Prescribing Information on the
following pages.
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LIBTAYO® (cemiplimab-rwlc) injection, for intravenous use
Brief Summary of Prescribing Information
1
INDICATIONS AND USAGE
1.3 Non-Small Cell Lung Cancer
LIBTAYO is indicated for the first-line treatment of patients with non-small cell lung cancer (NSCLC) whose
tumors have high PD-L1 expression [Tumor Proportion Score (TPS) ≥ 50%] as determined by an FDAapproved test [see Dosage and Administration (2.1) in the full prescribing information] ), with no EGFR,
ALK or ROS1 aberrations, and is:
• locally advanced where patients are not candidates for surgical resection or definitive chemoradiation or
• metastatic.
4
CONTRAINDICATIONS
None.
5
WARNINGS AND PRECAUTIONS
5.1 Severe and Fatal Immune-Mediated Adverse Reactions
LIBTAYO is a monoclonal antibody that belongs to a class of drugs that bind to either the programmed
death receptor-1 (PD-1) or PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing
inhibition of the immune response, potentially breaking peripheral tolerance and inducing immunemediated 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 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. Immune-mediated adverse reactions affecting more than one body
system can occur simultaneously.
Early identification and management of immune-mediated adverse reactions are essential to ensure safe
use of PD-1/PD-L1 blocking antibodies. Monitor closely for symptoms and signs that may be clinical
manifestations of underlying immune-mediated adverse reactions. Evaluate liver enzymes, creatinine, and
thyroid function 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 LIBTAYO depending on severity [see Dosage and Administration
(2.3) in the full prescribing information]. In general, if LIBTAYO 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 corticosteroids.
Toxicity management guidelines for adverse reactions that do not necessarily require systemic steroids
(e.g., endocrinopathies and dermatologic reactions) are discussed below.
Immune-Mediated Pneumonitis
LIBTAYO can cause immune-mediated pneumonitis. The definition of immune-mediated pneumonitis
included the required use of systemic corticosteroids or other immunosuppressants and the absence of a
clear alternate etiology. In patients treated with other PD-1/PD-L1 blocking antibodies the incidence of
pneumonitis is higher in patients who have received prior thoracic radiation.
Immune-mediated pneumonitis occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 4
(0.5%), Grade 3 (0.5%), and Grade 2 (2.1%) adverse reactions. Pneumonitis led to permanent
discontinuation of LIBTAYO in 1.4% of patients and withholding of LIBTAYO in 2.1% of the patients.
Systemic corticosteroids were required in all patients with pneumonitis. Pneumonitis resolved in 58% of
the 26 patients. Of the 17 patients in whom LIBTAYO was withheld for pneumonitis, 9 reinitiated LIBTAYO
after symptom improvement; of these, 3/9 (33%) had recurrence of pneumonitis.
Immune-Mediated Colitis
LIBTAYO can cause immune-mediated colitis. The definition of immune-mediated colitis included the
required use of systemic corticosteroids or other immunosuppressants and the absence of a clear
alternate etiology. The primary component of the immune-mediated colitis was diarrhea. Cytomegalovirus
(CMV) infection/reactivation has been reported in patients with corticosteroid-refractory immune-mediated
colitis treated with PD-1/PD-L1 blocking antibodies. In cases of corticosteroid-refractory colitis, consider
repeating infectious workup to exclude alternative etiologies.
Immune-mediated colitis occurred in 2.2% (18/810) of patients receiving LIBTAYO, including Grade 3
(0.9%) and Grade 2 (1.1%) adverse reactions. Colitis led to permanent discontinuation of LIBTAYO in
0.4% of patients and withholding of LIBTAYO in 1.5% of patients.
Systemic corticosteroids were required in all patients with colitis. Colitis resolved in 39% of the 18 patients.
Of the 12 patients in whom LIBTAYO was withheld for colitis, 4 reinitiated LIBTAYO after symptom
improvement; of these, 3/4 (75%) had recurrence of colitis.
Immune-Mediated Hepatitis
LIBTAYO can cause immune-mediated hepatitis. The definition of immune-mediated hepatitis included
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear
alternate etiology.
Immune-mediated hepatitis occurred in 2% (16/810) of patients receiving LIBTAYO, including fatal (0.1%),
Grade 4 (0.1%), Grade 3 (1.4%), and Grade 2 (0.2%) adverse reactions. Hepatitis led to permanent
discontinuation of LIBTAYO in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients.
Systemic corticosteroids were required in all patients with hepatitis. Nineteen percent (19%) of these
patients (3/16) required additional immunosuppression with mycophenolate. Hepatitis resolved in 50%
of the 16 patients. Of the 5 patients in whom LIBTAYO was withheld for hepatitis, 3 patients reinitiated
LIBTAYO after symptom improvement; of these, none had recurrence of hepatitis.
Immune-Mediated Endocrinopathies
Adrenal Insufficiency
LIBTAYO can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically indicated.
Withhold LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing
information].
Adrenal insufficiency occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.4%)
adverse reactions. Adrenal insufficiency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient.
LIBTAYO was not withheld in any patient due to adrenal insufficiency. Systemic corticosteroids were
required in all patients with adrenal insufficiency; of these 67% (2/3) remained on systemic
corticosteroids. Adrenal insufficiency had not resolved in any patient at the time of data cutoff.
Hypophysitis
LIBTAYO 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 LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing
information].

Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.2%) and Grade 2
(0.1%) adverse reactions. Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient
and withholding of LIBTAYO in 1 (0.1%) patient. Systemic corticosteroids were required in 67% (2/3)
patients with hypophysitis. Hypophysitis had not resolved in any patient at the time of data cutoff.
Thyroid Disorders
LIBTAYO can cause immune-mediated thyroid disorders. Thyroiditis can present with or without
endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement or medical
management of hyperthyroidism as clinically indicated. Withhold or permanently discontinue LIBTAYO
depending on severity [see Dosage and Administration (2.3) in the full prescribing information].
Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving LIBTAYO, including Grade 2 (0.2%)
adverse reactions. No patient discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any patient with thyroiditis. Thyroiditis
had not resolved in any patient at the time of data cutoff.
Blood thyroid stimulating hormone increased and blood thyroid stimulating hormone decreased have also
been reported.
Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients receiving LIBTAYO, including
Grade 2 (0.9%) adverse reactions. No patient discontinued treatment due to hyperthyroidism.
Hyperthyroidism led to withholding of LIBTAYO in 0.5% of patients.
Systemic corticosteroids were required in 3.8% (1/26) of patients with hyperthyroidism. Hyperthyroidism
resolved in 50% of the 26 patients. Of the 4 patients in whom LIBTAYO was withheld for hyperthyroidism,
2 patients reinitiated LIBTAYO after symptom improvement; of these, none had recurrence of hyperthyroidism.
Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients receiving LIBTAYO, including Grade 2
(6%) adverse reactions. Hypothyroidism led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient.
Hypothyroidism led to withholding of LIBTAYO in 1.1% of patients.
Systemic corticosteroids were not required in any patient with hypothyroidism. Hypothyroidism resolved
in 8.3% of the 60 patients. The majority of patients with hypothyroidism required long-term thyroid
hormone replacement.
Of the 9 patients in whom LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after symptom
improvement; 1 required ongoing hormone replacement therapy.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis.
Monitor patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with
insulin as clinically indicated. Withhold LIBTAYO depending on severity [see Dosage and Administration
(2.3) in the full prescribing information].
Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, including Grade 4 (0.1%) adverse reactions.
No patient discontinued treatment due to Type 1 diabetes mellitus. Type 1 diabetes mellitus led to
withholding of LIBTAYO in 0.1% of patients.
Immune-Mediated Nephritis with Renal Dysfunction
LIBTAYO can cause immune-mediated nephritis. The definition of immune-mediated nephritis included
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear
alternate etiology.
Immune-mediated nephritis occurred in 0.6% (5/810) patients receiving LIBTAYO, including fatal (0.1%),
Grade 3 (0.1%) and Grade 2 (0.4%) adverse reactions. Nephritis led to permanent discontinuation of
LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 0.4% of patients.
Systemic corticosteroids were required in all patients with nephritis. Nephritis resolved in 80% of the
5 patients. Of the 3 patients in whom LIBTAYO was withheld for nephritis, 2 reinitiated LIBTAYO after
symptom improvement; of these, none had recurrence of nephritis.
Immune-Mediated Dermatologic Adverse Reactions
LIBTAYO can cause immune-mediated rash or dermatitis. The definition of immune-mediated dermatologic
adverse reaction included the required use of systemic corticosteroids or other immunosuppressants and
the absence of a clear alternate etiology. Exfoliative dermatitis, including Stevens-Johnson Syndrome
(SJS), toxic epidermal necrolysis (TEN), and DRESS (Drug Rash with Eosinophilia and Systemic Symptoms),
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
LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing information].
Immune-mediated dermatologic adverse reactions occurred in 1.6% (13/810) of patients receiving LIBTAYO,
including Grade 3 (0.9%) and Grade 2 (0.6%) adverse reactions. Dermatologic adverse reactions led to
permanent discontinuation of LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 1.4% of patients.
Systemic corticosteroids were required in all patients with immune-mediated dermatologic adverse
reactions. Immune-mediated dermatologic adverse reactions resolved in 69% of the 13 patients. Of the
11 patients in whom LIBTAYO was withheld for dermatologic adverse reaction, 7 reinitiated LIBTAYO after
symptom improvement; of these 43% (3/7) had recurrence of the dermatologic adverse reaction.
Other Immune-Mediated Adverse Reactions
The following clinically significant immune-mediated adverse reactions occurred at an incidence of < 1%
in 810 patients who received LIBTAYO 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
Nervous System: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome / myasthenia
gravis (including exacerbation), Guillain-Barre syndrome, nerve paresis, autoimmune neuropathy
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases can be associated with retinal
detachment. Various grades of visual impairment to include blindness can occur. If uveitis occurs in
combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-Harada like
syndrome, as this may require treatment with systemic steroids to reduce the risk of permanent vision loss.
Gastrointestinal: Pancreatitis to include increases in serum amylase and lipase levels, gastritis, duodenitis,
stomatitis
Musculoskeletal and Connective Tissue: Myositis/polymyositis, rhabdomyolysis and associated sequelae
including renal failure, arthritis, polymyalgia rheumatica
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
5.2 Infusion-Related Reactions
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients receiving LIBTAYO as a single
agent. Monitor patients for signs and symptoms of infusion-related reactions. The most common
symptoms of infusion-related reaction were nausea, pyrexia, rash and dyspnea.
Interrupt or slow the rate of infusion or permanently discontinue LIBTAYO based on severity of reaction
[see Dosage and Administration (2.3) in the full prescribing information].
5.3 Complications of Allogeneic HSCT
Fatal and other serious complications can occur in patients who receive allogeneic hematopoietic stem cell
transplantation (HSCT) before or after being treated with a PD-1/PD-L1 blocking antibody. Transplantrelated 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.
5.4 Embryo-Fetal Toxicity
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman.
Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can lead to increased risk of
immune-mediated rejection of the developing fetus resulting in fetal death. Advise women of the potential
risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment
with LIBTAYO and for at least 4 months after the last dose [see Use in Specific Populations (8.1, 8.3)].
6
ADVERSE REACTIONS
The following serious adverse reactions are described elsewhere in the labeling.
• Severe and Fatal Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1)]
• Infusion-Related Reactions [see Warnings and Precautions (5.2)]
• Complications of Allogeneic HSCT [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and
may not reflect the rates observed in practice.
The data described in Warnings and Precautions reflect exposure to LIBTAYO as a single agent in 810 patients
in three open-label, single-arm, multicohort studies (Study 1423, Study 1540 and Study 1620), and one
open-label randomized multi-center study (Study 1624). These studies included 219 patients with
advanced CSCC (Studies 1540 and 1423), 132 patients with advanced BCC (Study 1620), 355 patients
with NSCLC (Study 1624), and 104 patients with other advanced solid tumors (Study 1423). LIBTAYO was
administered intravenously at doses of 3 mg/kg every 2 weeks (n=235), 350 mg every 3 weeks (n=543),
or other doses (n=32; 1 mg/kg every 2 weeks, 10 mg/kg every 2 weeks, 200 mg every 2 weeks). Among
the 810 patients, 57% were exposed for ≥ 6 months and 25% were exposed for ≥ 12 months. In this
pooled safety population, the most common adverse reactions (≥15%) were musculoskeletal pain, fatigue,
rash, and diarrhea. The most common Grade 3-4 laboratory abnormalities (≥2%) were lymphopenia,
hyponatremia, hypophosphatemia, increased aspartate aminotransferase, anemia, and hyperkalemia.
Non-Small Cell Lung Cancer (NSCLC)
The safety of LIBTAYO was evaluated in 355 patients with locally advanced or metastatic NSCLC in Study 1624
[see Clinical Studies (14.3) in the full prescribing information]. Patients received LIBTAYO 350 mg every
3 weeks (n=355) or investigator’s choice of chemotherapy (n=342), consisting of paclitaxel plus cisplatin or
carboplatin; gemcitabine plus cisplatin or carboplatin; or pemetrexed plus cisplatin or carboplatin followed
by optional pemetrexed maintenance. The median duration of exposure was 27.3 weeks (9 days to 115 weeks)
in the LIBTAYO group and 17.7 weeks (18 days to 86.7 weeks) in the chemotherapy group. In the LIBTAYO
group, 54% of patients were exposed to LIBTAYO for ≥ 6 months and 22 % were exposed for ≥ 12 months.
The safety population characteristics were: median age of 63 years (31 to 79 years), 44% of patients 65 or
older, 88% male, 86% White, 82% had metastatic disease and 18% had locally advanced disease and ECOG
performance score (PS) of 0 (27%) and 1 (73%).
LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients; adverse reactions
resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke
and increased aspartate aminotransferase. Serious adverse reactions occurred in 28% of patients. The most
frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis.
Table 6 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 7 summarizes Grade 3
or 4 laboratory abnormalities in patients receiving LIBTAYO.
Table 6: Adverse Reactions in ≥ 10% of Patients with Locally Advanced or Metastatic NSCLC Receiving
LIBTAYO in Study 1624
Adverse Reactions

LIBTAYO
N=355
All Grades
%

Chemotherapy
N=342
Grades 3-4
%

All Grades
%

Grades 3-4
%

0.6

27

1.5

15

1.4

6

0

15

3.4

50

16

14

1.1

26

2

12

0.6

18

0.3

11

5

12

5

0

8

0.3

Musculoskeletal and connective tissue disorders
Musculoskeletal paina

26

Skin and subcutaneous tissue disorders
Rashb
Blood and lymphatic system disorders
Anemia

General disorders and administration site conditions
Fatiguec
Metabolism and nutrition disorders
Decreased appetite
Infections and infestations
Pneumoniad

Respiratory, thoracic and mediastinal disorders
Coughe

11

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.03
a. Musculoskeletal pain is a composite term that includes back pain, arthralgia, pain in extremity, musculoskeletal pain,
musculoskeletal chest pain, bone pain, myalgia, neck pain, spinal pain, and musculoskeletal stiffness
b. Rash is a composite term that includes rash, dermatitis, urticaria, rash maculo-papular, erythema, rash erythematous,
rash pruritic, psoriasis, autoimmune dermatitis, dermatitis acneiform, dermatitis allergic, dermatitis atopic, dermatitis
bullous, drug eruption, dyshidrotic eczema, lichen planus, and skin reaction
c. Fatigue is a composite term that includes fatigue, asthenia, and malaise
d. Pneumonia is a composite term that includes atypical pneumonia, embolic pneumonia, lower respiratory tract infection,
lung abscess, paracancerous pneumonia, pneumonia, pneumonia bacterial, and pneumonia klebsiella
e. Cough is a composite term that includes cough and productive cough

Table 7: Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥1% of Patients with
Locally Advanced or Metastatic NSCLC Receiving LIBTAYO in Study 1624
Laboratory Abnormality

LIBTAYO
N=355

Chemotherapy
N=342
Grades
%

Chemistry
Increased aspartate aminotransferase
Increased alanine aminotransferase
Increased alkaline phosphatase
Increased blood bilirubin

3.9
2.7
2.4
2.1

3-4a

1.2
0.3
0.3
0.3

(continued)

Table 7: Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥1% of Patients with
Locally Advanced or Metastatic NSCLC Receiving LIBTAYO in Study 1624 (continued)
Laboratory Abnormality

LIBTAYO
N=355

Chemotherapy
N=342
Grades 3-4a
%

Chemistry
Hypoalbuminemia
Increased creatinine
Hematology
Lymphopenia
Anemia

1.8
1.2

1.3
1.6

7

9

2.7

16

Electrolytes
Hyponatremia

6

7

Hyperkalemia

4.2

1.9

Hypocalcemia

3.9

3.4

Hypophosphatemia

2.4

4.1

Hypermagnesemia

2.1

1.6

Hypokalemia

1.5

2.2

Hypercalcemia

1.2

2.2

Toxicity graded per NCI CTCAE v. 4.03
a. Percentages are based on the number of patients with at least 1 post-baseline value available for that parameter.

6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by several
factors including assay methodology, sample handling, timing of sample collection, concomitant
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies to
cemiplimab-rwlc in the studies described below with the incidence of antibodies in other studies or to
other products may be misleading.
Anti-drug antibodies (ADA) were tested in 823 patients who received LIBTAYO. The incidence of cemiplimab-rwlc
treatment-emergent ADAs was 2.2% using an electrochemiluminescent (ECL) bridging immunoassay; 0.4%
were persistent ADA responses. In the patients who developed anti-cemiplimab-rwlc antibodies, there was
no evidence of an altered pharmacokinetic profile of cemiplimab-rwlc.
8
USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman
[see Clinical Pharmacology (12.1) in the full prescribing information]. There are no available data on the
use of LIBTAYO in pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1
pathway can lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal
death (see Data). Human IgG4 immunoglobulins (IgG4) are known to cross the placenta; therefore,
LIBTAYO has the potential to be transmitted from the mother to the developing fetus. Advise women of
the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data
Animal reproduction studies have not been conducted with LIBTAYO 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 LIBTAYO 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 cemiplimab-rwlc may increase the
risk of developing immune-mediated disorders or altering the normal immune response.
8.2 Lactation
Risk Summary
There is no information regarding the presence of cemiplimab-rwlc in human milk, or its 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 and for at least 4 months after the last dose of
LIBTAYO.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating LIBTAYO [see Use in Specific
Populations (8.1)].
Contraception
LIBTAYO can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations
(8.1)].
Females
Advise females of reproductive potential to use effective contraception during treatment with LIBTAYO and
for at least 4 months after the last dose.
8.4 Pediatric Use
The safety and effectiveness of LIBTAYO have not been established in pediatric patients.
8.5 Geriatric Use
Of the 810 patients who received LIBTAYO in clinical studies, 32% were 65 years up to 75 years and 22%
were 75 years or older. No overall differences in safety or effectiveness were observed between these
patients and younger patients.
Of the 219 patients with mCSCC or laCSCC who received LIBTAYO in clinical studies, 34% were 65 years
up to 75 years and 41% were 75 years or older. No overall differences in safety or effectiveness were
observed between these patients and younger patients.
Of the 132 patients with BCC who received LIBTAYO in Study 1620, 27% were 65 years up to 75 years,
and 32% were 75 years or older. No overall differences in safety or effectiveness were observed between
these patients and younger patients.

© 2021 Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC.
All rights reserved.
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From the Editor

Is Therapeutic Value a New Name
for Medical Paternalism?

A

LANDMARK ESSAY BY the late eminent
evolutionary biologist Stephen J. Gould, PhD,
entitled “The Median Isn’t the Message” serves
as an excellent opening for this commentary.
Gould, after receiving a diagnosis of primary peritoneal
mesothelioma, what he deemed an “incurable cancer” with
a median life expectancy of 8 months, responded with
noting the following:
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“[All] evolutionary biologists know that variation is
nature’s only irreducible essence. Variation is the hard reality, not a set of imperfect measures for a central tendency.
Means and medians are the abstractions. Therefore, I
looked at the mesothelioma statistics quite differently—
and not only because I am an optimist who tends to see
the doughnut instead of the hole, but primarily because
I know that variation itself is the reality. I had to place
myself [amid] the variation….The [survival] distribution
was, indeed, strongly right skewed, with a long tail (however
small) that extended for several years above the [8]-month
median. I saw no reason why I shouldn’t be in that small
tail, and I breathed a very long sigh of relief. My technical knowledge had helped. I had read the graph correctly. I
had asked the right question and found the answers. I had
obtained, in all probability, that most precious of all possible gifts in the circumstances—substantial time.”1

“Who exactly should be determining
the therapeutic value of a
treatment program?”
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Gould survived for approximately 20 years following his
diagnosis. This was likely related to an incomplete understanding of the natural history of the disease and possibly
an unanticipated response to treatment. That is not the point
to be highlighted here. Rather, what is noteworthy is the
process whereby this patient employs both objective data
and his personal beliefs to declare what he values. Further,
it is reasonable to anticipate that, like Gould, other patients
will carefully evaluate the risks vs benefits of various treatment options during their illness and the effect they will
have on quality of life to generate a personal assessment of
therapeutic value.
In discussing commercially available anticancer drugs, the
term therapeutic value is often applied.2 However, it is remarkable to contrast Gould’s eloquent and objectively scientific
words with, in the opinion of this commentator, this misleading terminology. Consider, for example, a recent report
examining drugs granted accelerated approval or conditional marketing authorization where the authors concluded
that “a substantially lower proportion of cancer indications
than noncancer indications were rated as having high therapeutic value.”2
Considering the applied connotation of therapeutic value
it is appropriate to acknowledge medical paternalism, a criticized and, I hope, discarded concept where the physician
makes a highly personal treatment decision on behalf of the
patient.3 Among the more painful historical examples of this
in the oncology arena was the routine performance of a radical mastectomy for breast cancer
immediately following histological
diagnosis without first providing
the patient an opportunity to
discuss alternative therapeutic options with a care team.
Today it appears the
authority to determine
the therapeutic value of a
new drug or cancer treatment strategy is believed by
some to not reside with the
rightful decision-making
party—the patient.
Of further concern is
the notion of labeling
outcomes as meaningful or
not. For example, some believe
that phase 3 progression-free
survival outcomes that are
statistically significant serve
as a “surrogate end point for a
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From the Editor
meaningful clinical outcome.”4,5 Shouldn’t patients be permitted to decide
what is meaningful to them as they make decisions during their illness?
To be clear, this discussion and Gould’s words have nothing to do with
the rapidly escalating costs of therapy or the disturbing effects of financial toxicity that patients with cancer and their families are experiencing.6
It is appropriate to challenge the unsustainable process for determining
anticancer drug costs as well as the existing complex and often irrational
methods of payment. Further, there is nothing inherently wrong with the
academic and public policy exercise of attempting to conduct cost-vs-benefit
analyses with, for example, differences in median time to disease progression or overall survival between study arms in a well-designed randomized
trial to serve as an objective measure of benefit.7
However, it must be recognized that this difference is nothing more
than a population-based number and that subsequent analyses have little
or possibly no relevance to the outcome of a specific patient, specifically
in terms of the value that an individual assigns to a potential objective
survival or toxicity severity result or to the actual observed experience. As
so eloquently stated by Gould:
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“This is a personal story of statistics, properly interpreted, as
profoundly nurturant and life-giving. It declares holy war on the downgrading of intellect by telling a small story to illustrate the utility of dry,
academic knowledge about science. Heart and head are focal points of
one body, one personality.”1
And if that is not sufficient to make the point, consider in conclusion the following from Gould, a scientist, academic, patient with
cancer, and survivor:
“Attitude clearly matters in fighting cancer. We don’t know why (from
my old-style materialistic perspective, I suspect that mental states feedback upon the immune system). But match people with the same cancer
for age, class, health, and socio-economic status and, in general, those
with positive attitudes, with a strong will and purpose for living, with
commitment to struggle, and with an active response to aiding their own
treatment and not just a passive acceptance of anything doctors say tend
to live longer.”1
Who exactly should be determining the therapeutic value of a treatment
program? It is a very different question than one concerning an appropriate price and payment for a regimen. In the opinion of this commentator the
answer is clear: the patient. ■
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Medical World News™ is a first-of-its-kind online program for health
care professionals, by health care professionals. The site provides
video editorial content on a variety of cutting-edge topics delivered
through a livestream and on demand for all health care stakeholders, offering the latest news and information in an easily digestible, one-stop-shop format.

MEDICAL WORLD NEWS DEEP DIVE ™

NCCN Guideline Updates Focus on Patient Education

Amy K. Patel, MD, joins Medical World News Deep Dive™ to discuss how the new
patient-oriented breast cancer screening guidelines released by the National Comprehensive Cancer Network (NCCN) are helping to alleviate confusion. The evidence-based
guideline recommendations now align with guidelines issued by the American College
of Radiology and the Society of Breast Imaging in 2018, which advise at-risk patients to
receive breast MRIs in addition to mammograms. Patel also discusses how she supports patients at Liberty Hospital in Missouri and how understanding family history is
crucial when determining when women should receive testing.

 TO WATCH, VISIT bit.ly/3C2wNO6.

AFTER HOURS ™

Prominent Breast Surgeon Unwinds by Taking the Long Road
Patrick I. Borgen, MD, chair of the Department of Surgery at Maimonides Medical
Center, has been racing and riding motorcycles since he put together a dirt bike as a
teenager and rode across southern Louisiana and southern Mississippi. Borgen
says that vintage bike riding allows him to clear his mind, especially on 2000-mile
rides such as the Motogiro d’Italia race. He also sponsors the Ride 2 Live Motorcycle
Tour in Brooklyn, New York, every year to support breast cancer research. On After
Hours™, Borgen discusses how he enjoys embracing diversity in his professional and
personal life.

 TO WATCH, VISIT bit.ly/3rlqsHH.

INSIDE THE PRACTICE ®

Chair of the National Comprehensive Cancer Network (NCCN) Prostate Cancer Guidelines Committee Edward M. Schaeffer, MD, PhD, discusses the revisions and additions
occurring year-round to the guidelines for prostate cancer. In addition to those made at
the NCCN annual meeting, at which over 30 institutions participate, modifications are
made often based on new evidence in the field. For example, as of May 2022, 4 versions
of the guidelines had been released. Schaeffer explains the value of these changes and
how clinicians are encouraged to review and apply the recommendations to practice.

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

Selpercatinib Is Authorized for Locally Advanced/Metastatic RET Fusion+ Solid Tumors
Selpercatinib (Retevmo) has been granted accelerated approved by the
FDA for the treatment of adult patients with locally advanced or metastatic
solid tumors harboring a RET gene fusion. Patients must have progressed
on or after previous systemic treatment or have no satisfactory alternative options.
Data from the phase 1/2 LIBRETTO-001 trial (NCT03157128) supported
the approval. Patients with RET fusion–positive tumors (n = 41) achieved
an overall response rate (ORR) of 44% (95% CI, 28%-60%). A complete
response was experienced by 4.9% of patients and 39% had a partial
response; the median duration of response was 24.5 months (95% CI,

9.2–not evaluable). Patients with non–small cell lung cancer and thyroid
cancer were not included in the analysis.
Additional findings from LIBRETTO-001 revealed that patients with pancreatic adenocarcinoma (n = 11) experienced an ORR of 55% (95% CI, 23%-83%)
and patients with colorectal cancer (n = 10) achieved an ORR of 20%
(95% CI, 2.5%-56%). Selpercatinib also elicited an ORR of 50% in 4 patients
with salivary cancer (95% CI, 7%-93%) and patients with an unknown primary
cancer (n = 3) experienced an ORR of 33% (95% CI, 0.8%-91%).
TO READ MORE, VISIT bit.ly/3Uz2ZQl.

Selpercatinib Gets Green Light in Advanced/Metastatic RET+ NSCLC
The FDA has approved selpercatinib (Retevmo) for the treatment of adult
patients with locally advanced or metastatic non–small cell lung cancer
harboring a RET gene fusion.
Findings from the phase 1/2 LIBRETTO-001 trial (NCT03157128)
supported the accelerated approval of the agent in this patient population in May 2020 based on overall response rate (ORR) and duration of
response (DOR) results in 144 patients.
Confirmatory data from 172 more patients and 18 additional months
of follow-up supported the regular approval. Patients who received
prior platinum-based chemotherapy (n = 247) achieved an ORR of 61%

(95% CI, 55%-67%), with a complete response (CR) rate of 7.3% and a
partial response (PR) rate of 54%. The median DOR was 28.6 months
(95% CI, 20–not estimable [NE]).
Treatment-naïve patients (n = 69) achieved an ORR of 84% (95% CI,
73%-92%), with a DOR of 20.2 months (95% CI, 13-NE). Selpercatinib elicited a CR rate of 5.8% in this group of patients and a PR rate of 78%. The
median DOR was 20.2 months (95% CI, 13-NE) and half of the patients
experienced a response lasting at least 12 months.
TO READ MORE, VISIT bit.ly/3DOhBpl.

Sodium Thiosulfate Gets Go-ahead to Reduce Hearing Loss Risk in Patients With Solid Tumors
Sodium thiosulfate (Pedmark) has been approved by the FDA for reducing
the risk of ototoxicity associated with cisplatin in pediatric patients aged at
least 1 month with localized, nonmetastatic solid tumors.
Findings from the phase 3 SIOPEL 6 (NCT00652132) and the phase 3
COG-ACCL0431 (NCT00716976) supported the approval. Patients in
SIOPEL 6 had a lower incidence of Brock grade 1 or higher hearing loss after
receiving sodium thiosulfate and cisplatin (n = 53) vs cisplatin alone (n = 61),
at 39% and 68%, respectively (unadjusted relative risk, 0.58; 95% CI, 0.400.83). Patients in COG-ACCL0431 experienced rates of 44% (n = 61) and
58% (n = 64), respectively (unadjusted relative risk, 0.75; 95% CI, 0.48-1.18)

based on American Speech-Language-Hearing Association criteria.
Sodium thiosulfate was previously given a complete response letter
(CRL) by the FDA, as well as a Form 483 detailing conditions or practices that needed addressing from the FDA after the submission of an
August 2020 new drug application (NDA). Another NDA seeking approval
was submitted in June 2021 and accepted, but a CRL was later issued in
November 2021. The NDA was then accepted in April 2022 with a target
action date of September 23, 2022.
TO READ MORE, VISIT bit.ly/3Chdob9.

Tucatinib/Trastuzumab Doublet Gets Closer Look in Previously Treated HER2+ mCRC
The FDA has granted priority review to the supplemental new drug application for tucatinib (Tukysa) in combination with trastuzumab (Herceptin) to
treat adult patients with HER2-positive colorectal cancer (CRC) who have
received at least 1 prior treatment regimen for unresectable or metastatic
disease. The FDA will decide on the application by January 13, 2023.
Findings from the phase 2 MOUNTAINEER trial (NCT03043313) support
the submission. Data show that the combination therapy elicited a
confirmed objective response rate (ORR) of 38.1% (95% CI, 27.7%-49.3%)
at a median follow-up of 20.7 months among 84 patients. The median
overall survival was 24.1 months (95% CI, 20.3-36.7) with tucatinib plus
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trastuzumab and the median duration of response was 12.4 months
(95% CI, 8.5-20.5). The median progression-free survival (PFS) achieved
with the doublet was 8.2 months (95% CI, 4.2-10.3).
The phase 3 trial MOUNTAINEER-03 (NCT05253651) is examining
tucatinib/trastuzumab and modified FOLFOX6 (oxaliplatin, leucovorin, fluorouracil) vs the standard of care for the first-line treatment of patients with
HER2-positive metastatic CRC. The primary outcome measure is PFS.
TO READ MORE, VISIT bit.ly/3T3yuAz.
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We are conducting the single arm, open-label, multi-center phase 2 FELIX study
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(obecabtagene autoleucel or obe-cel) in patients with relapsed/refractory adult B-cell acute
lymphoblastic leukemia. The primary objective of the study is to evaluate the safety and
efficacy of AUTO1 given as a split dose on day 1 and on day 10. Following the initial dose of
AUTO1, patients will be observed closely for at least 10 days in hospital. Patients will then be in
follow-up until the end of the study. We are seeking assistance from referral centers and those
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FDA Digest
ODAC Committee Votes Against Upholding 3 Indications
in Lung and Hematologic Malignancies
by ONCLIVE ® STAFF

ON SEPTEMBER 22 AND SEPTEMBER 23, 2022, the FDA’s Oncologic
Drugs Advisory Committee (ODAC) convened for a hearing to assess the riskbenefit ratio of 3 agents. First, data supporting the new drug application (NDA)
for poziotinib tablets was evaluated against available agents. Second, confirmatory and requested postmarketing data for the continued approval of indications
for melphalan flufenamide (Pepaxto) and duvelisib (Copiktra), respectively, were
assessed. After deliberation, the participants on each of the ODAC panels voted
against indications for all 3 treatments.

CONTINUED APPROVAL OF MELPHALAN FLUFENAMIDE
IN RELAPSED/REFRACTORY MULTIPLE MYELOMA

In a 14 to 2 vote, ODAC decided that the benefit-risk profile of melphalan
flufenamide is not favorable for the approved indicated population of patients
with relapsed/refractory multiple myeloma.4
Committee member Christopher Lieu, MD, said, “I voted no. Post hoc analysis really should be used for hypothesis generation as opposed to labeling and
indication for use. There’s certainly a need for better drugs…but we shouldn’t
be using drugs that might be harming patients. To me, the answer is simple.
You have an analysis [that] may support the use in a specified patient populaPOZIOTINIB FOR HER2 EXON 20 INSERTION–MUTATED NSCLC
tion that could show a benefit, and a confirmatory study should be performed
The ODAC panel voted 9 to 4 that the benefits of poziotinib do not outweigh its
in this population. But the data do not support the use of this agent.” Lieu is an
risks for the treatment of patients with HER2 exon 20 insertion–mutated non–small
associate professor, associate director for clinical research, and codirector of
cell lung cancer (NSCLC).1
Gastrointestinal Medical Oncology at the University of Colorado Cancer
In explaining his decision, mirroring many of those who also voted no,
Center in Aurora.
Scott Waldman, MD, PhD, of Thomas Jefferson University in Philadelphia,
The agent received accelerated approval for use in combination with
Pennsylvania, said, “Clearly there’s a clinical unmet need for the drug,
dexamethasone in 20215; however, data from the confirmatory phase 3
and the drug has activity, but I don’t know that it has a meaningful
improvement over other drugs that, in the real world, are available to
OCEAN trial (NCT03151811) did not meet the primary or secondary
patients right now.”
end points of improved PFS and overall survival (OS) vs pomalidomide
Waldman noted that the agent has a high level of toxicities associated
(Pomalyst) and dexamethasone according to FDA standards.1
with it, adding that the toxicities can be managed but are complicated
In the meeting, committee members reviewed the benefit-risk ratio of
Christopher
because the dose of the drug has not been adequately optimized. “That
melphalan flufenamide for patients with relapsed or refractory multiple
Lieu, MD
uncertainty is going to be carried through into the potential confirmatory
myeloma who have received at least 4 prior lines of therapy and with
trial, which has an end point that is far away,” he said. “[Moreover,] these patients
disease that is refractory to at least 1 proteasome inhibitor, 1 immunomodulatory
are at risk for toxicity, and [the trial] isn’t studying the same dose that’s seeking
agent, and 1 CD38-directed monoclonal antibody.
approval right now.” Waldman is the Samuel M.V. Hamilton Professor of Medicine,
The regulatory agency based its concerns for continued approval on the potena professor in the Department of Biochemistry and Molecular Biology, chair of the
tial detriment in OS, failure to demonstrate PFS improvement, and lack of an
Department of Pharmacology and Experimental Therapeutics, and director of the
appropriate dose with the alkylating cytotoxic agent.
MD/PhD program at Thomas Jefferson University.
Preliminary results from OCEAN showed that the median OS was 19.7 months
On February 14, 2022, the FDA accepted for review an NDA seeking the approval
(95% CI, 15.1-25.6) with melphalan flufenamide/dexamethasone vs 25.0 months
of poziotinib in previously treated patients with locally advanced or metastatic
(95% CI, 18.1-31.9) with pomalidomide/dexamethasone (HR, 1.104; 95% CI,
NSCLC with HER2 exon 20 insertion mutations.2
0.846-1.441), highlighting a detriment in survival in the investigative arm vs
the control arm.1
The NDA was based on findings from cohort 2 of the phase 2 ZENITH20
trial (NCT03318939), in which poziotinib, given at a once-daily dose of
Updated results showed a continued detriment in OS, with a median
16 mg, led to an objective response rate (ORR) of 27.8% (95% CI, 18.9%OS of 20.2 months (95% CI, 15.8-24.3) with melphalan flufenamide vs
38.2%) in this population (n = 90).3 The median duration of response was
24.0 months (95% CI, 19.1-28.7) with pomalidomide (HR, 1.144; 95%
CI, 0.913-1.435).1
5.1 months (95% CI, 4.2-5.5), and the median progression-free survival
3
(PFS) was 5.5 months (95% CI, 3.9-5.8).
Although the drug developer, Oncopeptides, showed data illustrating
that the OS results could have been adversely affected by patients with a
ODAC reviewed efficacy results that failed to show improvements over
time to progression within 36 months of transplant, the FDA contended
current therapy, but did show a high rate of toxicity, inadequate dosage
Jorge A. Garcia,
that subgroups were not prospectively included in the statistical analysis
optimization, and delayed confirmation of benefit with the tyrosine kinase
MD, FACP
plan with control of type I error and that subgroup analyses cannot be
inhibitor (TKI).
used to conclude a treatment benefit in a subpopulation—in this case, patients
In its rebuttal, the sponsor stated that the confirmatory phase 3 PINNACLE trial
without autologous stem cell transplant or post–autologous stem cell transplant
(NCT05378763) is ongoing. However, committee members emphasized concern
progression after 36 months.
that the availability of other agents, including docetaxel with or without ramuNotably, the FDA encouraged Oncopeptides to pursue a prospective trial in this
cirumab (Cyramza), pembrolizumab (Keytruda)/nivolumab (Opdivo), and off-label
population to confirm the potential benefit therein.
fam-trastuzumab deruxtecan-nxki (Enhertu) could negatively affect enrollment. The
Additionally, the FDA noted that the median PFS in the primary analysis was
sponsor acknowledged that the study has yet to enroll any patients, and primary
6.9 months (95% CI, 5.1-8.5) with melphalan flufenamide/dexamethresults are not expected until 2026.1
asone vs 4.9 months (95% CI, 4.2-5.9) with pomalidomide/
Regarding safety, all patients experienced adverse effects (AEs); 81% were treatdexamethasone, failing to demonstrate statistical supement related and grade 3 or greater in severity (grade ≥ 3 rash, 49%; grade ≥ 3
riority (HR, 0.817; 95% CI, 0.659-1.012; P = .0644).
diarrhea, 26%). Fatal AEs occurred in 10% of patients, and drug interruption and
Oncopeptides asserted that updated findings showed
dose reduction occurred in 87% and 77% of patients, respectively.3
that treatment with melphalan flufenamide was supeMembers in support of the approval argued that clinicians have experience and
rior to pomalidomide regarding PFS in this population
are comfortable managing the AEs associated with TKIs.
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(HR, 0.792; 95% CI, 0.640-0.979; P = .0311); the analysis was conducted by a
blinded independent review committee after determining that data from
29 patients needed to be reassessed.4
However, the FDA maintained that the trial failed to demonstrate PFS
benefit and further emphasized that worse OS negates any real or perceived
PFS improvement.
The final point was that the fixed 40-mg dose evaluated in the trial was
poorly tolerated and led to high rates of dose modification. Specifically,
78% of patients experienced at least 1 dose modification, 47% experienced at least 1 AE leading to dose reduction, and 26% experienced
at least 1 AE leading to drug discontinuation.
Weight- or body-sized based dosing may be more appropriate,
according to the FDA. “A lower dose may be more tolerable.”

DUVELISIB LOSES SUPPORT
FOR CLL/SLL INDICATION
In an 8 to 4 vote, ODAC determined that the final OS data
submitted did not demonstrate a strong enough
benefit-risk ratio for duvelisib for the treatment
of adult patients with relapsed or refractory
chronic lymphocytic leukemia (CLL) or small
lymphocytic lymphoma (SLL) after at least
2 prior therapies.5
Top concerns highlighted long-term
OS data from the phase 3 DUO trial
(NCT02004522), which showed a higher
rate of deaths, a higher rate of fatal AEs
attributed to infection, and an OS detriment
in the setting of PFS and ORR with duvelisib
vs ofatumumab (Kesimpta).
“All of us feel that this is a complex situation just by virtue of the design of the clinical
trial,” Jorge A. Garcia, MD, FACP, chair of the ODAC
meeting, said prior to the vote. “Some of the themes of
our discussion relate to our inability to use the clinical trial
design to really determine the true detrimental outcome of patients
receiving duvelisib and that related to the compounding effect of crossover.”
Garcia is a professor of medicine and urology at Case Western Reserve University
School of Medicine in Cleveland, Ohio. He is also the George and Edith Richman
Distinguished Scientist Chair and chair of the Solid Tumor Oncology Division at
University Hospitals Seidman Cancer Center.
Garcia added that it is hard to look at these data in the absence of the clinical
data available for other PI3K inhibitors and the class effects in the diseases that
are chronic in nature that have a long natural history.
Commenting on his decision to vote no, Christopher Lieu, MD, said, “I thought
these data were extremely difficult to interpret, but in agreement with [other
no votes] I have concerns about this class of medication. If we are not clearly
improving OS in our patients but we are increasing toxicity and treatment-associated death, I’m not sure that we are truly helping patients.”
The initial application, submitted by Secura Bio, Inc, was approved in 2018
based on data from DUO, which evaluated duvelisib vs ofatumumab in
319 adults with CLL or SLL after at least 1 prior therapy.
In data supporting the application, the median PFS
in the intention-to-treat (ITT) population was
13.3 months (95% CI, 12.1-16.8) vs 9.9 months
(95% CI, 9.2-11.3) with duvelisib and ofatumumab, respectively (HR, 0.52; 95% CI,
0.39-0.69, P < .0001). The ORR in the duvelisib arm (n = 160) was 73.8% (95% CI,
66.9%-80.6%) vs 45.3% (95% CI, 37.5%-53.0%)
in the ofatumumab arm (n = 159).5

At the time of approval, the median OS data were immature, with a median
of 24 months of follow-up, and the OS was not reached in either arm in the indicated population (HR, 0.82; 95% CI, 0.49-1.37).5,6 Reports of substantial toxicity
including fatal AEs led the FDA to issue a box warning to address the toxicities and a postmarketing requirement was issued to Secura Bio
requesting 5-year follow-up data for OS. The identified
safety concerns included serious or fatal infections,
diarrhea or colitis, rash, pneumonitis, hepatotoxicity, and neutropenia.
Five-year OS follow-up data from the DUO trial
were submitted in June 2021 with a data cutoff
of January 22, 2021.
The median OS in the ITT population was
52.3 months (95% CI, 41.8-68.0) in the duvelisib arm vs 63.3 months (95% CI, 41.2–not
estimable) in the ofatumumab arm (HR, 1.09;
95% CI, 0.79-1.51). This detriment extended
to the indicated population with a median OS of
43.9 months (95% CI, 32.4-56.5) among patients
who received duvelisib after 2 or more prior lines
of therapy (n = 95) vs 46.8 months (95% CI, 28.6-74.9)
among those who received ofatumumab (n = 101; HR, 1.06;
95% CI, 0.71-1.58).
The updated median PFS in the ITT duvelisib arm was
17.85 months (95% CI, 15.16-22.59) vs 9.47 months (95%
CI, 9.14-11.14) in the ofatumumab arm (HR, 0.40; 95%
CI, 0.27-0.59).4,6
Safety data also signaled a higher rate of death in the
duvelisib-treated population vs the ofatumumab-treated population. In the ITT analysis, 23 deaths were reported, 13 of which
were among patients with 2 or more prior lines of therapy in the
duvelisib cohort. In the ofatumumab population, 5 deaths occurred
overall and 4 were in the indicated population. Infection was the
primary cause of death in the duvelisib arm, accounting for 14 events.
One patient died of infection due to ofatumumab treatment.6
Following this analysis, the FDA issued a safety alert in June 2022 intended
to alert patients and health care providers of the potential risk of continued
use of duvelisib.
Of note, crossover upon disease progression was permitted in the DUO trial.
Ninety patients (57%) crossed over from the ofatumumab arm to the duvelisib
arm compared with 9 patients (6%) from duvelisib to ofatumumab upon
disease progression.
A sensitivity analysis was performed and demonstrated consistent potential
OS detriment with the primary analysis. Further, most subgroups also reported
an OS detriment with duvelisib, but for those that did not (ie, those who
were refractory or had early relapse to purine treatment) would require more
substantial analysis. ■
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In combination with bevacizumab for the maintenance treatment of

HRD-POSITIVE * ADVANCED OVARIAN CANCER
following complete or partial response to first-line platinum-based chemotherapy1

DISCOVER THE
POTENTIAL OF

YEARS
m
mPFS 1

Individual results may vary.

Not actual patients. LYNPARZA is not indicated in patients under 18.1
*Select patients for this indication based on an FDA-approved companion diagnostic.1

INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated:
First-Line Maintenance HRD-Positive Advanced Ovarian Cancer
in Combination with Bevacizumab
In combination with bevacizumab for the maintenance treatment of
adult patients with advanced epithelial ovarian, fallopian tube or primary
peritoneal cancer who are in complete or partial response to first-line
platinum-based chemotherapy and whose cancer is associated with
homologous recombination deficiency (HRD) positive status defined by
either a deleterious or suspected deleterious BRCA mutation, and/or
genomic instability. Select patients for therapy based on an FDA-approved
companion diagnostic for LYNPARZA.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.
WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML):
Occurred in approximately 1.5% of patients exposed to LYNPARZA
monotherapy, and the majority of events had a fatal outcome. The median
duration of therapy in patients who developed MDS/AML was 2 years
(range: <6 months to >10 years). All of these patients had previous
chemotherapy with platinum agents and/or other DNA-damaging agents,
including radiotherapy.
Do not start LYNPARZA until patients have recovered from hematological
toxicity caused by previous chemotherapy (≤Grade 1). Monitor complete
blood count for cytopenia at baseline and monthly thereafter for clinically
significant changes during treatment. For prolonged hematological toxicities,
interrupt LYNPARZA and monitor blood count weekly until recovery.

If the levels have not recovered to Grade 1 or less after 4 weeks, refer
the patient to a hematologist for further investigations, including bone
marrow analysis and blood sample for cytogenetics. Discontinue
LYNPARZA if MDS/AML is confirmed.
Pneumonitis: Occurred in 0.8% of patients exposed to LYNPARZA
monotherapy, and some cases were fatal. If patients present with new
or worsening respiratory symptoms such as dyspnea, cough, and fever,
or a radiological abnormality occurs, interrupt LYNPARZA treatment and
initiate prompt investigation. Discontinue LYNPARZA if pneumonitis is
confirmed and treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and findings
in animals, LYNPARZA can cause fetal harm. A pregnancy test is
recommended for females of reproductive potential prior to
initiating treatment.
Females
Advise females of reproductive potential of the potential risk to a fetus
and to use effective contraception during treatment and for 6 months
following the last dose.
ADVERSE REACTIONS—First-Line Maintenance Advanced Ovarian
Cancer in Combination with Bevacizumab
Most common adverse reactions (Grades 1-4) in ≥10% of patients
treated with LYNPARZA/bevacizumab compared to a ≥5% frequency
for placebo/bevacizumab in the first-line maintenance setting for
PAOLA-1 were: nausea (53%), fatigue (including asthenia) (53%), anemia
(41%), lymphopenia (24%), vomiting (22%) and leukopenia (18%). In
addition, the most common adverse reactions (≥10%) for patients
receiving LYNPARZA/bevacizumab irrespective of the frequency

~50%

PAOLA-1
WERE

HRD POSITIVE

2

PRESPECIFIED EXPLORATORY ANALYSIS1,3:

3.1
YEARS
mPFS

LYNPARZA +
BEVACIZUMAB

~1.5
YEARS
mPFS

BEVACIZUMAB
+ PLACEBO

Median PFS was 37.2 months with LYNPARZA + bevacizumab (n=255) and
17.7 months with bevacizumab + placebo (n=132); HR=0.33; 95% CI: 0.25–0.451

Data based upon a prespecified exploratory subgroup analysis, which was not controlled for
Type 1 error. HRD status was not a stratification factor in PAOLA-1.3

STUDY DESIGN1-3
PAOLA-1 was a phase 3 trial of women with advanced ovarian cancer that enrolled patients regardless of
surgical outcome or BRCA mutation status following response to first-line platinum-based chemotherapy with
bevacizumab. Patients were randomized 2:1 (N=806) to receive LYNPARZA tablets 300 mg BID in combination
with bevacizumab 15 mg/kg (n=537) or placebo BID in combination with bevacizumab 15 mg/kg (n=269).
Bevacizumab was administered every 3 weeks for a total duration of up to 15 months, and LYNPARZA or
placebo treatment was administered for up to 24 months or until disease progression or unacceptable toxicity.
The primary endpoint was the investigator-assessed PFS. Prespecified exploratory analyses included PFS in
predefined subgroups, including HRD status and BRCA mutation status. PFS within HRD-positive patients
served as the basis of the FDA-approved indication.
There’s MORE to learn about LYNPARZA.
Explore the data at MoreTo3.com

IMPORTANT SAFETY INFORMATION (Cont’d)
compared with the placebo/bevacizumab arm were: diarrhea (18%),
neutropenia (18%), urinary tract infection (15%) and headache (14%).
In addition, venous thromboembolic events occurred more commonly
in patients receiving LYNPARZA/bevacizumab (5%) than in those
receiving placebo/bevacizumab (1.9%).
Most common laboratory abnormalities (Grades 1-4) in ≥25% of patients
for LYNPARZA in combination with bevacizumab in the first-line
maintenance setting for PAOLA-1 were: decrease in hemoglobin (79%),
decrease in lymphocytes (63%), increase in serum creatinine (61%),
decrease in leukocytes (59%), decrease in absolute neutrophil count (35%)
and decrease in platelets (35%).
DRUG INTERACTIONS
Anticancer Agents: Clinical studies of LYNPARZA with other
myelosuppressive anticancer agents, including DNA-damaging agents,
indicate a potentiation and prolongation of myelosuppressive toxicity.
CYP3A Inhibitors: Avoid coadministration of strong or moderate CYP3A
inhibitors when using LYNPARZA. If a strong or moderate CYP3A inhibitor
must be coadministered, reduce the dose of LYNPARZA. Advise patients to
avoid grapefruit, grapefruit juice, Seville oranges, and Seville orange juice
during LYNPARZA treatment.
CYP3A Inducers: Avoid coadministration of strong or moderate CYP3A
inducers when using LYNPARZA.
USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in
human milk, its effects on the breastfed infant or on milk production.

Because of the potential for serious adverse reactions in the breastfed
infant, advise a lactating woman not to breastfeed during treatment
with LYNPARZA and for 1 month after receiving the final dose.
Pediatric Use: The safety and efficacy of LYNPARZA have not been
established in pediatric patients.
Hepatic Impairment: No adjustment to the starting dose is required
in patients with mild or moderate hepatic impairment (Child-Pugh
classification A and B). There are no data in patients with severe hepatic
impairment (Child-Pugh classification C).
Renal Impairment: No dosage modification is recommended in
patients with mild renal impairment (CLcr 51-80 mL/min estimated
by Cockcroft-Gault). In patients with moderate renal impairment
(CLcr 31-50 mL/min), reduce the dose of LYNPARZA to 200 mg twice
daily. There are no data in patients with severe renal impairment or
end-stage renal disease (CLcr ≤30 mL/min).
You are encouraged to report negative side effects of AstraZeneca prescription
drugs to the FDA. Visit www.FDA.gov/medwatch or call 1-800-FDA-1088.
Please see the Brief Summary of Prescribing Information
on the following pages.
BID=twice daily; CI=confidence interval; HR=hazard ratio; HRD=homologous
recombination deficiency; mPFS=median progression-free survival.
References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, DE:
AstraZeneca Pharmaceuticals LP; 2021. 2. Ray-Coquard I, Pautier P, Pignata S, et al.
Olaparib plus bevacizumab as first-line maintenance in ovarian cancer. N Engl J Med.
2019;381(25):2416-2428. 3. Ray-Coquard I, Pautier P, Pignata S, et al. Olaparib plus
bevacizumab as first-line maintenance in ovarian cancer. Supplementary Appendix.
N Engl J Med. 2019;381(25):2416-2428.
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CONTRAINDICATIONS
None.

Initial U.S. Approval: 2014
Brief Summary of Prescribing Information. For complete prescribing information
consult official package insert.
INDICATIONS AND USAGE
First-Line Maintenance Treatment of BRCA-mutated Advanced Ovarian Cancer
Lynparza is indicated for the maintenance treatment of adult patients with deleterious or
suspected deleterious germline or somatic BRCA-mutated advanced epithelial ovarian,
fallopian tube or primary peritoneal cancer who are in complete or partial response to firstline platinum-based chemotherapy. Select patients for therapy based on an FDA-approved
companion diagnostic for Lynparza [see Dosage and Administration (2.1) in the full
Prescribing Information].
First-line Maintenance Treatment of HRD-positive Advanced Ovarian Cancer in
Combination with Bevacizumab
Lynparza is indicated in combination with bevacizumab for the maintenance treatment of
adult patients with advanced epithelial ovarian, fallopian tube or primary peritoneal cancer
who are in complete or partial response to first-line platinum-based chemotherapy and
whose cancer is associated with homologous recombination deficiency (HRD)-positive
status defined by either:
• a deleterious or suspected deleterious BRCA mutation, and/or
• genomic instability.
Select patients for therapy based on an FDA-approved companion diagnostic for Lynparza
[see Dosage and Administration (2.1) in the full Prescribing Information].
Maintenance Treatment of Recurrent Ovarian Cancer
Lynparza is indicated for the maintenance treatment of adult patients with recurrent epithelial
ovarian, fallopian tube or primary peritoneal cancer, who are in complete or partial response
to platinum-based chemotherapy.
Advanced Germline BRCA-mutated Ovarian Cancer After 3 or More Lines of
Chemotherapy
Lynparza is indicated for the treatment of adult patients with deleterious or suspected
deleterious germline BRCA-mutated (gBRCAm) advanced ovarian cancer who have been
treated with three or more prior lines of chemotherapy. Select patients for therapy based on
an FDA-approved companion diagnostic for Lynparza [see Dosage and Administration (2.1)
in the full Prescribing Information].
DOSAGE AND ADMINISTRATION
Patient Selection
Information on FDA-approved tests for the detection of genetic mutations is available at
http://www.fda.gov/companiondiagnostics.
Select patients for treatment with Lynparza based on the presence of deleterious or suspected
deleterious HRR gene mutations, including BRCA mutations, or genomic instability based on the
indication, biomarker, and sample type (Table 1).
Table 1 Biomarker Testing for Patient Selection*
Indication

Biomarker

Sample type
Tumor Blood Plasma
(ctDNA)

First-line maintenance treatment of
germline or somatic BRCAm advanced
ovarian cancer

BRCA1m, BRCA2m

X

First-line maintenance treatment of
HRD-positive advanced ovarian cancer in
combination with bevacizumab

BRCA1m, BRCA2m
and/or
genomic instability

X

Maintenance treatment of recurrent
ovarian cancer

No requirement for
biomarker testing

Advanced gBRCAm ovarian cancer

gBRCA1m, gBRCA2m

X

X

* Where testing fails or tissue sample is unavailable/insufficient, or when germline testing is negative,
consider using an alternative test, if available.

Recommended Dosage
The recommended dosage of Lynparza is 300 mg taken orally twice daily, with or without food.
If a patient misses a dose of Lynparza, instruct patient to take their next dose at its scheduled
time. Instruct patients to swallow tablets whole. Do not chew, crush, dissolve, or divide
tablet.
First-Line Maintenance Treatment of BRCA-mutated Advanced Ovarian Cancer
Continue treatment until disease progression, unacceptable toxicity, or completion of
2 years of treatment. Patients with a complete response (no radiological evidence of
disease) at 2 years should stop treatment. Patients with evidence of disease at 2 years, who
in the opinion of the treating healthcare provider can derive further benefit from continuous
treatment, can be treated beyond 2 years.
First-Line Maintenance Treatment of HRD-positive Advanced Ovarian Cancer in
Combination with Bevacizumab
Continue Lynparza treatment until disease progression, unacceptable toxicity, or
completion of 2 years of treatment. Patients with a complete response (no radiological
evidence of disease) at 2 years should stop treatment. Patients with evidence of disease at
2 years, who in the opinion of the treating healthcare provider can derive further benefit
from continuous Lynparza treatment, can be treated beyond 2 years.
When used with Lynparza, the recommended dose of bevacizumab is 15 mg/kg every three
weeks. Bevacizumab should be given for a total of 15 months including the period given
with chemotherapy and given as maintenance. Refer to the Prescribing Information for
bevacizumab when used in combination with Lynparza for more information.
Recurrent Ovarian Cancer and Germline BRCAm Advanced Ovarian Cancer
Continue treatment until disease progression or unacceptable toxicity for:
• Maintenance treatment of recurrent ovarian cancer
• Advanced germline BRCA-mutated ovarian cancer
Dosage Modifications for Adverse Reactions
To manage adverse reactions, consider interruption of treatment or dose reduction. The
recommended dose reduction is 250 mg taken twice daily.
If a further dose reduction is required, then reduce to 200 mg taken twice daily.
Dosage Modifications for Concomitant Use with Strong or Moderate CYP3A Inhibitors
Avoid concomitant use of strong or moderate CYP3A inhibitors with Lynparza.
If concomitant use cannot be avoided, reduce Lynparza dosage to:
• 100 mg twice daily when used concomitantly with a strong CYP3A inhibitor.
• 150 mg twice daily when used concomitantly with a moderate CYP3A inhibitor.
After the inhibitor has been discontinued for 3 to 5 elimination half-lives, resume the
Lynparza dose taken prior to initiating the CYP3A inhibitor [see Drug Interactions (7.2) and
Clinical Pharmacology (12.3) in the full Prescribing Information].
Dosage Modifications for Renal Impairment
Moderate Renal Impairment
In patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the Lynparza
dosage to 200 mg orally twice daily [see Use in Specific Populations (8.6) and Clinical
Pharmacology (12.3) in the full Prescribing Information].

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome (MDS)/Acute Myeloid Leukemia (AML) has occurred in patients
treated with Lynparza and some cases were fatal.
In clinical studies enrolling 2901 patients with various cancers who received Lynparza as a
single agent [see Adverse Reactions (6.1) in the full Prescribing Information], the cumulative
incidence of MDS/AML was approximately 1.5% (43/2901). Of these, 51% (22/43) had a
fatal outcome. The median duration of therapy with Lynparza in patients who developed
MDS/AML was 2 years (range: < 6 months to > 10 years). All of these patients had received
previous chemotherapy with platinum agents and/or other DNA damaging agents including
radiotherapy.
Do not start Lynparza until patients have recovered from hematological toxicity caused by
previous chemotherapy (≤ Grade 1). Monitor complete blood count for cytopenia at baseline
and monthly thereafter for clinically significant changes during treatment. For prolonged
hematological toxicities, interrupt Lynparza and monitor blood counts weekly until recovery.
If the levels have not recovered to Grade 1 or less after 4 weeks, refer the patient to a
hematologist for further investigations, including bone marrow analysis and blood sample
for cytogenetics. If MDS/AML is confirmed, discontinue Lynparza.
Pneumonitis
In clinical studies enrolling 2901 patients with various cancers who received Lynparza as a
single agent [see Adverse Reactions (6.1) in the full Prescribing Information], the incidence
of pneumonitis, including fatal cases, was 0.8% (24/2901). If patients present with new
or worsening respiratory symptoms such as dyspnea, cough and fever, or a radiological
abnormality occurs, interrupt Lynparza treatment and promptly assess the source of
the symptoms. If pneumonitis is confirmed, discontinue Lynparza treatment and treat the
patient appropriately.
Embryo-Fetal Toxicity
Lynparza can cause fetal harm when administered to a pregnant woman based on its
mechanism of action and findings in animals. In an animal reproduction study, administration
of olaparib to pregnant rats during the period of organogenesis caused teratogenicity and
embryo-fetal toxicity at exposures below those in patients receiving the recommended
human dose of 300 mg twice daily. Apprise pregnant women of the potential hazard to
a fetus and the potential risk for loss of the pregnancy. Advise females of reproductive
potential to use effective contraception during treatment and for 6 months following the last
dose of Lynparza. Based on findings from genetic toxicity and animal reproduction studies,
advise male patients with female partners of reproductive potential or who are pregnant to
use effective contraception during treatment and for 3 months following the last dose of
Lynparza [see Use in Specific Populations (8.1, 8.3) in the full Prescribing Information].
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• Myelodysplastic Syndrome/Acute Myeloid Leukemia [see Warnings and Precautions (5.1)
in the full Prescribing Information]
• Pneumonitis [see Warnings and Precautions (5.2) in the full Prescribing Information]
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical
trials of another drug and may not reflect the rates observed in practice.
The data described in the WARNINGS AND PRECAUTIONS reflect exposure to Lynparza as
a single agent in 2901 patients; 2135 patients with exposure to 300 mg twice daily tablet
dose including five controlled, randomized, trials (SOLO-1, SOLO-2, OlympiAD, POLO,
and PROfound) and to 400 mg twice daily capsule dose in 766 patients in other trials that
were pooled to conduct safety analyses. In these trials, 56% of patients were exposed for
6 months or longer and 28% were exposed for greater than one year in the Lynparza group.
In this pooled safety population, the most common adverse reactions in ≥10% of patients
were nausea (60%), fatigue (55%), anemia (36%), vomiting (32%), diarrhea (24%),
decreased appetite (22%), headache (16%), dysgeusia (15%), cough (15%), neutropenia
(14%), dyspnea (14%), dizziness (12%), dyspepsia (12%), leukopenia (11%), and
thrombocytopenia (10%).
First-Line Maintenance Treatment of BRCA-mutated Advanced Ovarian Cancer
SOLO-1
The safety of Lynparza for the maintenance treatment of patients with BRCA-mutated
advanced ovarian cancer following first-line treatment with platinum-based chemotherapy
was investigated in SOLO-1 [see Clinical Studies (14.1) in the full Prescribing Information].
Patients received Lynparza tablets 300 mg orally twice daily (n=260) or placebo (n=130)
until disease progression or unacceptable toxicity. The median duration of study treatment
was 25 months for patients who received Lynparza and 14 months for patients who received
placebo.
Among patients who received Lynparza, dose interruptions due to an adverse reaction of any
grade occurred in 52% and dose reductions due to an adverse reaction occurred in 28%. The
most frequent adverse reactions leading to dose interruption or reduction of Lynparza were
anemia (23%), nausea (14%), and vomiting (10%). Discontinuation due to adverse reactions
occurred in 12% of patients receiving Lynparza. The most frequent adverse reactions that
led to discontinuation of Lynparza were fatigue (3.1%), anemia (2.3%), and nausea (2.3%).
Tables 2 and 3 summarize adverse reactions and laboratory abnormalities in SOLO-1.
Table 2 Adverse Reactions* in SOLO-1 (≥10% of Patients Who Received Lynparza)
Adverse Reaction
Lynparza tablets
Placebo
n=260
n=130
All Grades Grades All Grades Grades
(%)
3 – 4 (%)
(%)
3 – 4 (%)
Gastrointestinal Disorders
Nausea
77
1
38
0
45
2
35
1
Abdominal pain†
Vomiting
40
0
15
1
Diarrhea‡
37
3
26
0
Constipation
28
0
19
0
Dyspepsia
17
0
12
0
Stomatitis§
11
0
2
0
General Disorders and Administration Site Conditions
67
4
42
2
Fatigue¶
Blood and Lymphatic System Disorders
Anemia
38
21
9
2
17
6
7
3
Neutropenia#
13
3
8
0
LeukopeniaÞ
11
1
4
2
Thrombocytopeniaɓ
Infections and Infestations
Upper respiratory tract infection/
28
0
23
0
influenza/nasopharyngitis/bronchitis
13
1
7
0
UTIà

Table 2 Adverse Reactions* in SOLO-1 (≥10% of Patients Who Received Lynparza)
(cont’d)
Adverse Reaction
Lynparza tablets
Placebo
n=260
n=130
All Grades Grades All Grades Grades
(%)
3 – 4 (%)
(%)
3 – 4 (%)
Nervous System Disorders
Dysgeusia
26
0
4
0
Dizziness
20
0
15
1
Metabolism and Nutrition Disorders
Decreased appetite
20
0
10
0
Respiratory, Thoracic and Mediastinal Disorders
15
0
6
0
Dyspneaè

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events

(NCI CTCAE), version 4.0.
† Includes abdominal pain, abdominal pain lower, abdominal pain upper, abdominal distension,
abdominal discomfort, and abdominal tenderness.
‡ Includes colitis, diarrhea, and gastroenteritis.
§ Includes stomatitis, aphthous ulcer; and mouth ulceration.
¶ Includes asthenia, fatigue, lethargy, and malaise.
# Includes neutropenia, and febrile neutropenia.
Þ Includes leukopenia, and white blood cell count decreased.
ɓ Includes platelet count decreased, and thrombocytopenia.
à Includes urosepsis, urinary tract infection, urinary tract pain, and pyuria.
è Includes dyspnea, and dyspnea exertional.

In addition, the adverse reactions observed in SOLO-1 that occurred in <10% of patients
receiving Lynparza were increased blood creatinine (8%), lymphopenia (6%), hypersensitivity
(2%), MDS/AML (1%), dermatitis (1%), and increased mean cell volume (0.4%).
Table 3 Laboratory Abnormalities Reported in ≥25% of Patients in SOLO-1
Lynparza tablets
Placebo
Laboratory Parameter*
n†=260
n†=130
Grades 1-4 Grades 3-4 Grades 1-4 Grades 3-4
(%)
(%)
(%)
(%)
Decrease in hemoglobin
87
19
63
2
Increase in mean corpuscular volume
87
–
43
–
Decrease in leukocytes
70
7
52
1
Decrease in lymphocytes
67
14
29
5
Decrease in absolute neutrophil count
51
9
38
6
Decrease in platelets
35
1
20
2
Increase in serum creatinine
34
0
18
0

*† Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.

This number represents the safety population. The derived values in the table are based on the total
number of evaluable patients for each laboratory parameter.

First-line Maintenance Treatment of HRD-positive Advanced Ovarian Cancer in
Combination with Bevacizumab
PAOLA-1
The safety of Lynparza in combination with bevacizumab for the maintenance treatment of
patients with advanced ovarian cancer following first-line treatment containing platinumbased chemotherapy and bevacizumab was investigated in PAOLA-1 [see Clinical Studies
(14.2) in the full Prescribing Information]. This study was a placebo-controlled, doubleblind study in which 802 patients received either Lynparza 300 mg BID in combination with
bevacizumab (n=535) or placebo in combination with bevacizumab (n=267) until disease
progression or unacceptable toxicity. The median duration of treatment with Lynparza
was 17.3 months and 11 months for bevacizumab post-randomization on the Lynparza/
bevacizumab arm.
Fatal adverse reactions occurred in 1 patient due to concurrent pneumonia and aplastic
anemia. Serious adverse reactions occurred in 31% of patients who received Lynparza/
bevacizumab. Serious adverse reactions in >5% of patients included hypertension (19%)
and anemia (17%).
Dose interruptions due to an adverse reaction of any grade occurred in 54% of patients
receiving Lynparza/bevacizumab and dose reductions due to an adverse reaction occurred
in 41% of patients who received Lynparza/bevacizumab.
The most frequent adverse reactions leading to dose interruption in the Lynparza/
bevacizumab arm were anemia (21%), nausea (7%), vomiting (3%), and fatigue (3%), and
the most frequent adverse reactions leading to reduction in the Lynparza/bevacizumab arm
were anemia (19%), nausea (7%), and fatigue (4%).
Discontinuation due to adverse reactions occurred in 20% of patients receiving Lynparza/
bevacizumab. Specific adverse reactions that most frequently led to discontinuation in
patients treated with Lynparza/bevacizumab were anemia (4%) and nausea (3%).
Tables 4 and 5 summarize adverse reactions and laboratory abnormalities in PAOLA-1,
respectively.
Table 4 Adverse Reactions* Occurring in ≥10% of Patients Treated with Lynparza/
bevacizumab in PAOLA-1 and at ≥5% Frequency Compared to the Placebo/bevacizumab Arm
Adverse Reactions
Lynparza/bevacizumab Placebo/bevacizumab
n=535
n=267
Grades 1-4 Grades 3-4 Grades 1-4 Grades 3-4
(%)
(%)
(%)
(%)
General Disorders and Administration Site Conditions
53
5
32
1.5
Fatigue (including asthenia)†
Gastrointestinal Disorders
Nausea
53
2.4
22
0.7
Vomiting
22
1.7
11
1.9
Blood and Lymphatic Disorders
41
17
10
0.4
Anemia‡
24
7
9
1.1
Lymphopenia§
18
1.9
10
1.5
Leukopenia║

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events
(NCI CTCAE), version 4.0.
† Includes asthenia, and fatigue.
‡ Includes anemia, anemia macrocytic, erythropenia, haematocrit decreased, haemoglobin decreased,
normochromic anemia, normochromic normocytic anemia, normocytic anemia, and red blood cell
count decreased. Includes B-lymphocyte count decreased, lymphocyte count decreased, lymphopenia,
and T-lymphocyte count decreased.
§ Includes B-lymphocyte count decreased, lymphocyte count decreased, lymphopenia, and T-lymphocyte
count decreased.
║
Includes leukopenia, and white blood cell count decreased.
The most common adverse reactions (≥ 10%) for patients receiving Lynparza/bevacizumab
irrespective of the frequency compared with the placebo/bevacizumab arm were nausea
(53%), fatigue (including asthenia) (53%), anemia (41%), lymphopenia (24%), vomiting
(22%), diarrhea (18%), neutropenia (18%), leukopenia (18%), urinary tract infection (15%),
and headache (14%).
The adverse reactions that occurred in <10% of patients receiving Lynparza/bevacizumab
were dysgeusia (8%), dyspnea (8%), stomatitis (5%), dyspepsia (4.3%), erythema (3%),
dizziness (2.6%), hypersensitivity (1.7%) and MDS/AML (0.7%).
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In addition, venous thromboembolic events occurred more commonly in patients receiving
Lynparza/bevacizumab (5%) than in those receiving placebo/bevacizumab (1.9%).
Table 5 Laboratory Abnormalities Reported in ≥25% of Patients in PAOLA-1*

Table 8 Adverse Reactions* in Study 19 (≥20% of Patients Who Received Lynparza)
Adverse Reaction

Laboratory
Parameter†

Lynparza/bevacizumab Placebo/bevacizumab
n†=535
n‡=267
Grades 1-4 Grades 3-4 Grades 1-4 Grades 3-4
(%)
(%)
(%)
(%)
Decrease in hemoglobin
79
13
55
0.4
Decrease in lymphocytes
63
10
42
3.0
Increase in serum creatinine
61
0.4
36
0.4
Decrease in leukocytes
59
3.4
45
2.2
Decrease in absolute neutrophil count
35
7
30
3.7
Decrease in platelets
35
2.4
28
0.4

Gastrointestinal Disorders
Nausea
71
Vomiting
35
Diarrhea
28
Constipation
22
Dyspepsia
20
General Disorders and Administration Site Conditions
Fatigue (including asthenia)
63
Blood and Lymphatic Disorders
Anemia†
23
Infections and Infestations
Respiratory tract infection
22
Metabolism and Nutrition Disorders
Decreased appetite
21
Nervous System Disorders
Headache
21

* Reported within 30 days of the last dose.
† Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
‡ This number represents the safety population. The derived values in the table are based on the total
number of evaluable patients for each laboratory parameter.
Maintenance Treatment of Recurrent Ovarian Cancer
SOLO-2
The safety of Lynparza for the maintenance treatment of patients with platinum sensitive
gBRCAm ovarian cancer was investigated in SOLO-2 [see Clinical Studies (14.3) in the
full Prescribing Information]. Patients received Lynparza tablets 300 mg orally twice daily
(n=195) or placebo (n=99) until disease progression or unacceptable toxicity. The median
duration of study treatment was 19.4 months for patients who received Lynparza and
5.6 months for patients who received placebo.
Among patients who received Lynparza, dose interruptions due to an adverse reaction of any
grade occurred in 45% and dose reductions due to an adverse reaction occurred in 27%.
The most frequent adverse reactions leading to dose interruption or reduction of Lynparza
were anemia (22%), neutropenia (9%), and fatigue/asthenia (8%). Discontinuation due to
an adverse reaction occurred in 11% of patients receiving Lynparza.
Tables 6 and 7 summarize adverse reactions and laboratory abnormalities in SOLO-2.
Table 6 Adverse Reactions* in SOLO-2 (≥20% of Patients Who Received Lynparza)
Adverse Reaction

Lynparza tablets
Placebo
n=195
n=99
Grades 1-4 Grades 3-4 Grades 1-4 Grades 3-4
(%)
(%)
(%)
(%)

Gastrointestinal Disorders
Nausea
76
3
Vomiting
37
3
Diarrhea
33
2
Stomatitis†
20
1
General Disorders and Administration Site Conditions
Fatigue including asthenia
66
4
Blood and Lymphatic Disorders
44
20
Anemia‡
Infections and Infestations
Nasopharyngitis/URI/sinusitis/
36
0
rhinitis/influenza
Musculoskeletal and Connective Tissue Disorders
Arthralgia/myalgia
30
0
Nervous System Disorders
Dysgeusia
27
0
Headache
26
1
Metabolism and Nutrition Disorders
Decreased appetite
22
0

33
19
22
16

0
1
0
0

39

2

9

2

29

0

28

0

7
14

0
0

11

0

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events

(NCI CTCAE), version 4.0.
† Represents grouped term consisting of abscess oral, aphthous ulcer, gingival abscess, gingival
disorder, gingival pain, gingivitis, mouth ulceration, mucosal infection, mucosal inflammation,
oral candidiasis, oral discomfort, oral herpes, oral infection, oral mucosal erythema, oral pain,
oropharyngeal discomfort, and oropharyngeal pain.
‡ Represents grouped term consisting of anemia, hematocrit decreased, hemoglobin decreased, iron
deficiency, mean cell volume increased and red blood cell count decreased.

In addition, the adverse reactions observed in SOLO-2 that occurred in <20% of
patients receiving Lynparza were neutropenia (19%), cough (18%), leukopenia (16%),
hypomagnesemia (14%), thrombocytopenia (14%), dizziness (13%), dyspepsia (11%),
increased creatinine (11%), MDS/AML (8%), edema (8%), rash (6%), and lymphopenia (1%).
Table 7 Laboratory Abnormalities Reported in ≥25% of Patients in SOLO-2
Laboratory Parameter*

Lynparza tablets
Placebo
n†=195
n†=99
Grades 1-4 Grades 3-4 Grades 1-4 Grades 3-4
(%)
(%)
(%)
(%)
Increase in mean corpuscular volume‡
89
52
Decrease in hemoglobin
83
17
69
0
Decrease in leukocytes
69
5
48
1
Decrease in lymphocytes
67
11
37
1
Decrease in absolute neutrophil count
51
7
34
3
Increase in serum creatinine
44
0
29
0
Decrease in platelets
42
2
22
1

*† Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
‡

This number represents the safety population. The derived values in the table are based on the total
number of evaluable patients for each laboratory parameter.
Represents the proportion of subjects whose mean corpuscular volume was > upper limit of normal
(ULN).

Study 19
The safety of Lynparza as maintenance monotherapy was evaluated in patients with
platinum sensitive ovarian cancer who had received 2 or more previous platinum containing
regimens in Study 19 [see Clinical Studies (14.3) in the full Prescribing Information].
Patients received Lynparza capsules 400 mg orally twice daily (n=136) or placebo (n=128).
At the time of final analysis, the median duration of exposure was 8.7 months in patients who
received Lynparza and 4.6 months in patients who received placebo.
Adverse reactions led to dose interruptions in 35% of patients receiving Lynparza; dose
reductions in 26% and discontinuation in 6% of patients receiving Lynparza.
Tables 8 and 9 summarize adverse reactions and laboratory abnormalities in Study 19.

Lynparza capsules
Placebo
n=136
n=128
Grades 1-4 Grades 3-4 Grades 1-4 Grades 3-4
(%)
(%)
(%)
(%)

* Graded according to NCI CTCAE v4.0.

2
2
2
1
0

36
14
25
12
9

0
1
2
0
0

9

46

3

7

7

1

2

11

0

0

13

0

0

13

1

† Represents grouped terms of related terms that reflect the medical concept of the adverse reaction.

In addition, the adverse reactions in Study 19 that occurred in <20% of patients receiving
Lynparza were dysgeusia (16%), dizziness (15%), dyspnea (13%), pyrexia (10%), stomatitis
(9%), edema (9%), increase in creatinine (7%), neutropenia (5%), thrombocytopenia (4%),
leukopenia (2%), MDS/AML (1%) and lymphopenia (1%).
Table 9 Laboratory Abnormalities Reported in ≥25% of Patients in Study 19
Lynparza capsules
Placebo
Laboratory Parameter*
n†=136
n†=129
Grades 1-4 Grades 3-4 Grades 1-4 Grades 3-4
(%)
(%)
(%)
(%)
Decrease in hemoglobin
82
8
58
1
Increase in mean corpuscular volume‡
82
51
Decrease in leukocytes
58
4
37
2
Decrease in lymphocytes
52
10
32
3
Decrease in absolute neutrophil count
47
7
40
2
Increase in serum creatinine
45
0
14
0
Decrease in platelets
36
4
18
0

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
†
‡

This number represents the safety population. The derived values in the table are based on the total
number of evaluable patients for each laboratory parameter.
Represents the proportion of subjects whose mean corpuscular volume was > ULN.

Advanced Germline BRCA-mutated Ovarian Cancer After 3 or More Lines of Chemotherapy
Pooled Data
The safety of Lynparza was investigated in 223 patients (pooled from 6 studies) with
gBRCAm advanced ovarian cancer who had received 3 or more prior lines of chemotherapy
[see Clinical Studies (14.4) in the full Prescribing Information]. Patients received Lynparza
capsules 400 mg orally twice daily until disease progression or unacceptable tolerability. The
median exposure to Lynparza in these patients was 5.2 months.
There were 8 (4%) patients with adverse reactions leading to death, two were attributed to
acute leukemia, and one each was attributed to COPD, cerebrovascular accident, intestinal
perforation, pulmonary embolism, sepsis, and suture rupture. Adverse reactions led to dose
interruption in 40% of patients, dose reduction in 4%, and discontinuation in 7%.
Tables 10 and 11 summarize the adverse reactions and laboratory abnormalities from the
pooled studies.
Table 10 Adverse Reactions Reported in Pooled Data (≥20% of Patients Who Received
Lynparza)
Adverse Reaction

General Disorders
Fatigue/asthenia
Gastrointestinal Disorders
Nausea
Vomiting
Diarrhea
Dyspepsia
Decreased appetite
Blood and Lymphatic Disorders
Anemia
Infections and Infestations
Nasopharyngitis/URI
Musculoskeletal and Connective Tissue Disorders
Arthralgia/musculoskeletal pain
Myalgia

Lynparza capsules
n=223
Grades 1-4
Grades 3-4
(%)
(%)
66

8

64
43
31
25
22

3
4
1
0
1

34

18

26

0

21
22

0
0

Table 11 Laboratory Abnormalities Reported in ≥25% of Patients in Pooled Data
Laboratory Parameter*

Decrease in hemoglobin
Mean corpuscular volume elevation
Decrease in lymphocytes
Decrease in platelets
Increase in creatinine
Decrease in absolute neutrophil count

Lynparza capsules
n†=223
Grades 1-4
Grades 3-4
(%)
(%)
90
15
57
56
17
30
3
30
2
25
7

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
† This number represents the safety population. The derived values in the table are based on the total
number of evaluable patients for each laboratory parameter.
The following adverse reactions and laboratory abnormalities have been identified in ≥10 to
<20% of the 223 patients receiving Lynparza and not included in the table: cough (16%),

constipation (16%), dysgeusia (16%), headache (15%), peripheral edema (14%), back pain
(14%), urinary tract infection (14%), dyspnea (13%), and dizziness (11%).
The following adverse reactions and laboratory abnormalities have been identified in <10%
of the 223 patients receiving Lynparza and not included in the table: leukopenia (9%), pyrexia
(8%), peripheral neuropathy (5%), hypomagnesemia (5%), rash (5%), stomatitis (4%),
MDS/AML (1.8%), and venous thrombosis (including pulmonary embolism) (1%).
Postmarketing Experience
The following adverse reactions have been identified during post approval use of Lynparza.
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: Hypersensitivity including angioedema.
Skin and subcutaneous tissue disorders: Erythema nodosum, rash, dermatitis.
DRUG INTERACTIONS
Use with Anticancer Agents
Clinical studies of Lynparza with other myelosuppressive anticancer agents, including DNA
damaging agents, indicate a potentiation and prolongation of myelosuppressive toxicity.
Effect of Other Drugs on Lynparza
Strong and Moderate CYP3A Inhibitors
Coadministration of CYP3A inhibitors can increase olaparib concentrations, which
may increase the risk for adverse reactions [see Clinical Pharmacology (12.3) in the
full Prescribing Information]. Avoid coadministration of strong or moderate CYP3A
inhibitors. If the strong or moderate inhibitor must be coadministered, reduce the dose
of Lynparza [see Dosage and Administration (2.4) in the full Prescribing Information].
Strong and Moderate CYP3A Inducers
Concomitant use with a strong or moderate CYP3A inducer decreased olaparib exposure,
which may reduce Lynparza efficacy [see Clinical Pharmacology (12.3) in the full Prescribing
Information]. Avoid coadministration of strong or moderate CYP3A inducers.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings in animals and its mechanism of action [see Clinical Pharmacology (12.1)
in the full Prescribing Information], Lynparza can cause fetal harm when administered to a
pregnant woman. There are no available data on Lynparza use in pregnant women to inform
the drug-associated risk. In an animal reproduction study, the administration of olaparib to
pregnant rats during the period of organogenesis caused teratogenicity and embryo-fetal
toxicity at exposures below those in patients receiving the recommended human dose of
300 mg twice daily (see Data). Apprise pregnant women of the potential hazard to the fetus
and the potential risk for loss of the pregnancy.
The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. The estimated background risk in the U.S. general population of
major birth defects is 2-4%; and the risk for spontaneous abortion is approximately 15-20%
in clinically recognized pregnancies.
Data
Animal Data
In a fertility and early embryonic development study in female rats, olaparib was
administered orally for 14 days before mating through to Day 6 of pregnancy, which resulted
in increased post-implantation loss at a dose level of 15 mg/kg/day (with maternal systemic
exposures approximately 7% of the human exposure (AUC0-24h) at the recommended dose).
In an embryo-fetal development study, pregnant rats received oral doses of 0.05 and
0.5 mg/kg/day olaparib during the period of organogenesis. A dose of 0.5 mg/kg/day (with
maternal systemic exposures approximately 0.18% of human exposure (AUC0-24h) at the
recommended dose) caused embryo-fetal toxicities including increased post-implantation
loss and major malformations of the eyes (anophthalmia, microphthalmia), vertebrae/ribs
(extra rib or ossification center; fused or absent neural arches, ribs, and sternebrae), skull
(fused exoccipital), and diaphragm (hernia). Additional abnormalities or variants included
incomplete or absent ossification (vertebrae/sternebrae, ribs, limbs) and other findings
in the vertebrae/sternebrae, pelvic girdle, lung, thymus, liver, ureter, and umbilical
artery. Some findings noted above in the eyes, ribs, and ureter were observed at a dose
of 0.05 mg/kg/day olaparib at lower incidence.
Lactation
Risk Summary
No data are available regarding the presence of olaparib in human milk, or on its effects
on the breastfed infant or on milk production. Because of the potential for serious adverse
reactions in the breastfed infants from Lynparza, advise a lactating woman not to breastfeed
during treatment with Lynparza and for one month after receiving the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Recommend pregnancy testing for females of reproductive potential prior to initiating
treatment with Lynparza.
Contraception
Females
Lynparza can cause fetal harm when administered to a pregnant woman [see Use in
Specific Populations (8.1) in the full Prescribing Information]. Advise females of
reproductive potential to use effective contraception during treatment with Lynparza
and for at least 6 months following the last dose.
Pediatric Use
Safety and effectiveness of Lynparza have not been established in pediatric patients.
Geriatric Use
Of the 2351 patients with advanced solid tumors who received Lynparza tablets 300 mg
orally twice daily as monotherapy, 596 (25%) patients were aged ≥65 years, and this
included 137 (6%) patients who were aged ≥75 years. Seven (0.3%) patients were aged
≥85 years.
Of the 535 patients with advanced solid tumors who received Lynparza tablets 300 mg
orally twice daily in combination with bevacizumab, 204 (38%) patients were aged
≥65 years, and this included 31 (6%) patients who were aged ≥75 years.
No overall differences in the safety or effectiveness of Lynparza were observed between
these patients and younger patients.
Renal Impairment
No dosage modification is recommended in patients with mild renal impairment (CLcr 51
to 80 mL/min estimated by Cockcroft-Gault). Reduce Lynparza dosage to 200 mg twice
daily in patients with moderate renal impairment (CLcr 31 to 50 mL/min) [see Dosage
and Administration (2.5) in the full Prescribing Information]. There are no data in patients
with severe renal impairment or end-stage disease (CLcr ≤30 mL/min) [see Clinical
Pharmacology (12.3) in the full Prescribing Information].
Hepatic Impairment
No adjustment to the starting dose is required in patients with mild or moderate hepatic
impairment (Child-Pugh classification A and B). There are no data in patients with severe
hepatic impairment (Child-Pugh classification C) [see Clinical Pharmacology (12.3) in the
full Prescribing Information].
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Durvalumab Plus Standard-of-Care Chemotherapy Shakes Up
First-line Care in Advanced Biliary Tract Cancers
by BRITTANY LOVELY

FRONTLINE THERAPY FOR PATIENTS with advanced biliary tract

Q

What data from TOPAZ-1 stood out?

cancers has remained unchallenged for decades, until investigators demonIn TOPAZ-1, the total sample size was 684, so a relatively smaller clinstrated that the addition of the immunotherapeutic agent durvalumab (Imfinzi)
ical trial compared with tumor types in other phase 3 trials targeting first-line
could prolong survival for this patient population. On September 2, 2022, the
[therapy]. We observed a durvalumab benefit regardless of clinical characterisFDA approved durvalumab in combination with gemcitabine and cisplatin for
tics such as region, even though the Asian population get more benefit—the HR
patients with advanced biliary tract cancer.1
is better compared with [that of] non-Asian patients. The primary tumor location
did not matter, and disease extent did not matter. And so far, PD-L1 expression
The approval was supported by findings from the phase 3 TOPAZ-1 trial
[has] not mattered.
(NCT03875235), which randomly assigned patients to durvalumab (n = 341)
The benefit of durvalumab plus gemcitabine and cisplatin was observed
or placebo (n = 344) in combination with standard-of-care gemcitabine plus
regardless of the primary origin, including [patients with] intrahepatic or extracisplatin chemotherapy. The median overall survival (OS) was 12.8 months
hepatic cholangiocarcinoma or gallbladder cancer....There is some difference; for
(95% CI, 11.1-14.0) vs 11.5 months (95% CI, 10.1-12.5) in the experimental and
example, the HR for gallbladder cancer was higher compared with the other
placebo arms, respectively (HR, 0.80; 95% CI, 0.66-0.97; P = .021). The esti2 tumor types in TOPAZ-1.
mated 24-month OS rates were 24.9% (95% CI, 17.9%-32.5%) and 10.4% (95% CI,
But now with [these data] we can say that the PD-L1 is not the
4.7%-18.8%), respectively.1,2
biomarker for patient selection. Patients showed a benefit with
The median progression-free survival was 7.2 months (95% CI, 6.7-7.4)
durvalumab regardless of PD-L1 level at this time. We definitely need
in the durvalumab arm compared with 5.7 months (95% CI, 5.6-6.7) in
more studies on the biomarker selection and exploration of the role of
the placebo arm (HR, 0.75; 95% CI, 0.63-0.89; P = .001). The incidence
PD-L1 for patient selection in larger clinical trials.
of grade 3/4 adverse events (AEs) was 75.7% and 77.8%, respectively.1,2
In the updated efficacy analysis, which has [6.5 months’] longer
“TOPAZ-1 is the first success of immunotherapy in biliary tract
follow-up duration compared with the primary analysis, the median
cancers. It opened the door of the study using immunotherapy agents
follow-up duration is...nearly 2 years, at 23 months. The HR for OS is
in this field, which is quite an important message,” said principal invesDo-Youn Oh,
0.76 and in the original analysis, the HR was 0.80. With these data,
tigator Do-Youn Oh, MD, PhD, of Seoul National University Hospital
MD, PhD
we can say that the durvalumab benefit is shown consistently and is
and Seoul National University College of Medicine in South Korea, in
®
clinically meaningful in patients with biliary tract cancer compared with just
an interview with OncologyLive . “It is the first global phase 3 study to [show]
[gemcitabine and cisplatin alone].
improvement in the OS of patients compared with the current long-lasting,
decades-lasting standard of care. At this time, we can say that we have a new
standard of care first line [in] advanced biliary tract cancer, with the durvalumab
What should the toxicity findings signal for providers?
Q
plus gemcitabine and cisplatin combination.”
A very important finding from the TOPAZ-1 study is that adding
In our discussion, Oh highlighted the nuances of the TOPAZ-1 trial data
durvalumab on top of [gemcitabine and cisplatin] had a safety profile that
that signal new pathways forward for investigative efforts in advanced biliary
is quite good. In the placebo arm and the durvalumab arm, the frequency of all
tract cancers.
AEs, including serious AEs [and] those leading to study discontinuation, is all
quite similar.
In the durvalumab arm the [incidence of] immune-related AEs was a bit high
What is the significance of the approval of durvalumab
Q
compared with the placebo arm, but grade 3/4 immune-related AEs were quite
in combination with chemotherapy for patients with
rare. And with longer follow-up data there were no new safety issues compared
biliary tract cancer?
with the primary analysis safety data. [This regimen] can be easily and comfortIn advanced biliary tract cancer, there have been very limited treatment options,
ably implemented in daily practice globally.
especially in the first line where we [have] only adopted gemcitabine and
cisplatin globally for over a decade. Median OS [has been] less than 1 year.
With this approval of durvalumab, immunotherapy in combination with
What is next for immunotherapy in biliary tract cancers?
Q
gemcitabine/cisplatin cytotoxic chemotherapy, the median OS has been
At [Seoul National University Hospital and Seoul National University
improved. The beauty of immunotherapy is that [among the] responding patients
College of Medicine] we have many clinical trials targeting biliary tract cancer
their response [is] quite durable. In the TOPAZ-1 study [data], we observed [that]
and new compounds in phase 1 studies, which includes a biliary tract cancer
the 2-year survival rate of the patients is nearly 24%—a huge improvement of the
cohort. I am exploring the role of immunotherapy not only in the first-line
OS in this field.
setting, but also second-line or later-line setting, [as well as] in combination
With this success, we can say, “Yes, biliary tract cancer is an immunotherwith other targeted agents, for example, antiangiogenics and other DNA damage
apy-responsive tumor type.” This approval encourages the further study and
response agents. ■
further drug development using the very interesting, good immunotherapeutic
agents in biliary tract cancer. I think TOPAZ-1 is just the start of the immunoREFERENCES
therapy [for] biliary tract cancer.
1.
FDA approves durvalumab for locally advanced or metastatic biliary tract cancer. FDA. September 2, 2022.
Based on the success of the TOPAZ-1 trial, the NCCN [National Comprehensive
Accessed September 23, 2022. bit.ly/3LDKkyJ
Cancer Network] guidelines have already adopted the durvalumab, gemcitabine,
2.
Oh DY, He AR, Qin S, et al. Durvalumab plus gemcitabine and cisplatin in advanced biliary tract cancer. NEJM
and cisplatin regimen as a preferred regimen category 1 in first-line advanced
Evid. 2022;1(8). doi:10.1056/EVIDoa2200015
biliary tract cancer.
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Drug Spotlight
FDA approval—September 2, 2022

BASELINE PATIENT CHARACTERISTICS

The FDA has granted approval to durvalumab (Imfinzi) in combination with
gemcitabine and cisplatin for the treatment of adult patients with locally
advanced or metastatic biliary tract cancers (BTCs).

Mechanism of action

• Durvalumab is a human IgG1κ
monoclonal antibody. It binds to
PD-L1, blocking the interaction of
PD-L1 with PD-1 and CD80, which
releases the inhibition of immune
responses.

How supplied

• 50-mg/mL single-dose vial

Median age (years, range)

64

Dose

• Patients with a body weight of 30 kg
or more receive durvalumab 1500 mg
and patients under 30 kg receive
20 mg/kg, in combination with gemcitabine 1000 mg/m2 and cisplatin
25 mg/m2 on days 1 and 28 of a
21-day cycle for up to 8 cycles,
followed by appropriate dosing
by weight every 4 weeks as a
single agent.

64

(20-84)
Durvalumab plus
gemcitabine and
cisplatin (n = 341)

(31-85)
Placebo plus
gemcitabine and
cisplatin (n = 344)

Primary tumor type
DURVALUMAB

Company: AstraZeneca

PLACEBO

18.9%

19.4%
PIVOTAL CLINICAL TRIAL
TOPAZ-1 (NCT03875235) is a phase 3 trial evaluating durvalumab plus gemcitabine and
cisplatin vs placebo with gemcitabine and cisplatin in adult patients with locally advanced
unresectable or metastatic BTCs who have not received prior systemic therapy.

EFFICACY IN TOPAZ-1
Outcome

Durvalumab plus gemcitabine
and cisplatin (n = 341)

Placebo plus gemcitabine
and cisplatin (n = 344)

12.8 (11.1-14.0)

11.5 (10.1-12.5)

Median OS, months
(95% CI)

7.2 (6.7-7.4)

56.1%

DURVALUMAB

PLACEBO

19.6%
80.4%
86.0%
13.9%

5.7 (5.6-6.7)

27% (22%-32%)

55.7%

Disease status

HR, 0.75; 95% CI, 0.63-0.89; P = .001

ORR (95% CI)

25.0%

n Intrahepatic cholangiocarcinoma n Gallbladder
n Extrahepatic cholangiocarcinoma

HR, 0.80; 95% CI, 0.66, 0.97; P = .021

Median PFS, months
(95% CI)

24.9%

18.6%
81.1%
88.9%
11.1%

19% (15%-23%)

ORR, overall response rate; OS, overall survival; PFS, progression-free survival.

WARNINGS AND PRECAUTIONS
• Immune-mediated adverse reactions:
◦ pneumonitis
◦ colitis
◦ hepatitis
◦ endocrinopathies
◦ dermatologic adverse reactions
◦ nephritis and renal dysfunction
◦ solid organ transplant rejection

60%

Durvalumab plus gemcitabine
and cisplatin (n = 341)
All grades

Virology status
DURVALUMAB

COMMON ADVERSE EFFECTS IN TOPAZ-1 TRIAL
Adverse effect

n Recurrent disease n Initially unresectable
n Metastatic disease n Locally advanced disease

• Infusion-related reactions
• Complications for patients who previously
received or will receive hematopoietic stem
cell transplantation
• Embryo-fetal toxicity

Grade 3/4

Placebo plus gemcitabine
and cisplatin (n = 344)
All grades

Grade 3/4

Fatigue

42%

6%

43%

6%

Pyrexia

20%

1.5%

16%

0.6%

Nausea

40%

1.5%

34%

1.8%

Constipation

32%

0.6%

29%

0.3%

Decreased appetite

26%

2.1%

23%

0.9%

Rash

23%

0.9%

14%

0%

PLACEBO
60%

54.8%

50%

50%

40%

40%

30%
20%

24.0%

20.2%

20%

10%
0%

30%

10%
2.3% 2.3%

0%

50.6%

24.1%

23.5%

4.1% 2.9%

n No viral hepatitis n Any viral hepatitis B n Active viral hepatitis B
n Prior hepatitis C n Missing

REFERENCES
1. Imfinzi. Prescribing information. AstraZeneca Pharmaceuticals LP; 2022. Accessed September
19, 2022. https://bit.ly/3RY5fyU
2. Oh DY, He AR, Qin S, et al. Durvalumab plus gemcitabine and cisplatin in advanced biliary tract
cancer. NEJM Evid. 2022;1(8). doi:10.1056/EVIDoa2200015
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Bladder Cancer

An Influx of Data Expands
Options, Improves Treatment
for Bladder Cancer
by BRITTANY LOVELY

JAVELIN BLADDER 100 SHAKES UP
THE STANDARD OF CARE

was more pronounced at 30.9 months at data
cutoff in the PD-L1–positive cohort who received
tide for patients with bladder cancer with the
avelumab (n = 189) vs 18.5 months in
introduction of checkpoint blockade and molecuBarata, a genitourinary medical oncolothe control arm (n = 169; HR, 0.69; 95%
lar profiling. These advances have moved beyond
gist at the University Hospitals Seidman
CI, 0.52-0.90; P = .0064).3 The 30-month
the one-size-fits-most approaches of intravesical
Cancer Center in Cleveland, Ohio, noted
chemotherapy and BCG instillation, and investhat practice-changing data arrived
OS rates were 43.7% vs 33.5% in the
tigators have ridden the waves of improvements
2 years ago with the JAVELIN Bladder
overall population and 51.3% vs 38.5%
for patients across histologies to address unmet
100 trial (NCT02603432). Platinumin the PD-L1–positive populations with
needs in recurrent or residual disease and in
based chemotherapy is considered the
avelumab and BSC, respectively.3
1,2
cisplatin-ineligible patient populations.
standard of care in advanced disease
Chemotherapy remains the best treatand is associated with modest survival
ment
option for patients to date, but
Standard of care still dictates the necessity
Guru P.
benefit, with up to 50% of patients expethe
results
of JAVELIN Bladder 100
of maximal transurethral resection of bladSonpavde, MD
riencing objective response
have integrated chemoimmunotherapy
der tumor to aid in pathology and
and up to 80% achieving disease control;
as a marker of success in the front line, signalstaging of disease; however, investihowever, most patients go on to develop
ing the added importance of testing, according
gators have also been exploring ways
treatment resistance.3
to Guru P. Sonpavde, MD. “Determining PD-L1
to get patients to therapy faster, rather
status is cheap. It’s a lot cheaper than doing
than waiting and relying on results of
Investigators sought to evaluate
1
genomic profiling of the tumor [and] takes much
tissue analyses.
the effect of maintenance avelumab
less time. It’s very practical and a way to iden(Bavencio) in patients with locally
“What’s challenging in the field right
tify patients who may or may not benefit [from
advanced or metastatic urothelial
now is the pace of updates. Every
a PD-L1 inhibitor],” Sonpavde said in an intercancer
following
completion
of
first6 months or so, we’re seeing new,
Pedro C. Barata,
view with OncologyLive ®. He is the director of
line chemotherapy. Patients enrolled
important data in urothelial carcinoma,
MD, MSc
on the study received 4 to 6 cycles
specifically in the advanced setting,
genitourinary oncology and the Christopher
of gemcitabine plus cisplatin or carboplatin,
but even in the nonmetastatic setting, which
K. Glanz Chair for Bladder Cancer Research
followed by avelumab (n = 350) or best supportchanges the way we think of the disease and
at the AdventHealth Cancer Institute in
ive care (n = 350).
changes the way we should treat patients,” Pedro
Orlando, Florida.
In the overall population, the median overall
C. Barata, MD, MSc, said in an interview with
Sonpavde added that PD-L1 status, coupled
survival (OS) with avelumab was 23.8 months
OncologyLive ®. “A challenge that we need to overwith other factors, will play into treatment deci(95% CI, 19.9-28.8) vs 15.0 months (95% CI, 13.5sion-making. “For example, a patient who has
come as a community is to make sure we are up
18.2) with best supportive care (BSC; HR, 0.76;
a very high, unfavorable neutrophil lymphoto speed with these new data and the importance
95% CI, 0.63-092; P = .0036). The survival benefit
cyte ratio—which is a poor prognostic factor—or a
of novel therapies available for our patients.”
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THE PAST DECADE HAS seen a change in the

Bladder Cancer
patient with reversible metastasis or low PD-L1
[status], these might not be the patients you want
to start with the first-line PD-1 inhibitor,” he
said. “This is something to think about it, especially when you have many options in these
settings. Should you be giving an immune checkpoint inhibitor, or should you be giving other
drugs, such as enfortumab vedotin-ejfv [Padcev],
which is available in the second- and third-line
settings? I think that this is a model that could
be useful in the clinic when you have many
options in front of you.”

SHIFTS IN THE SEQUENCING
As advances push chemoimmunotherapy into
the front line, a domino effect has triggered
changes in the second-line setting as well.
However, for patients who are cisplatin ineligible,
effective treatment options represent a significant unmet need.
“We’re moving checkpoint inhibitors into
the front line with avelumab. That means that
second-line therapy used to be checkpoint inhibitors, and now we’re getting other options upon
progression,” Barata said, adding that the classic definition for treatment was whether patients
were cisplatin eligible or ineligible. “The paradigm is really changing because it’s possible [to
administer] checkpoint inhibitors much sooner
than we started a few years ago and we can get
antibody-drug conjugates that were really not an
option for us just 3 or 4 years ago.”
Several trials have added data with strong
clinical significance in the past year, highlighting the need to stay on top of presentations and
published findings (TAB L E 4-8).

EV-103 Trial
Standard criteria for patients who are cisplatin
ineligible include those with poor renal function, grade 2 or greater hearing loss, poor ECOG
performance status, cardiovascular disease, or
peripheral neuropathy.2 The development of antibody-drug conjugates (ADCs) to fill this void in
treatment for metastatic urothelial carcinoma led
to enfortumab vedotin, which binds to the protein
NECTIN4 and has a payload of monomethyl
auristatin E.4
The agent demonstrated activity as a single
agent in the phase 2 EV-201 trial (NCT03219333)
in cisplatin-ineligible patients with locally
advanced or metastatic urothelial cancer who
had received prior PD-1/PD-L1 inhibitors. The
FDA approved the agent based on the confirmed
overall response rate (ORR) of 52% (95% CI,
40.8%-62.4%) among 125 patients. Subgroup
analyses demonstrated responses in those with
primary tumor sites in the upper tract (ORR,
61%), those with with liver metastasis (ORR,
48%), and those who did not respond to prior
PD-1/PD-L1 inhibitors (ORR, 48%).4,5

enfortumab vedotin alone stopped treatment due
The agent also demonstrated synergy in
to an AE. The most common AEs seen in patients
combination with immunotherapy, specifically
receiving enfortumab vedotin plus pembrolipembrolizumab (Keytruda) in cohort K of the
zumab included fatigue, peripheral sensory
phase 1/2 EV-103 trial (NCT03288545) in the
neuropathy, and alopecia. Three treatment-refirst-line setting.9
lated AEs leading to death (3.9%) were seen in
“Enfortumab vedotin and pembrolizumab as
the combination group and 2 (2.7%) were seen
monotherapy have each shown antitumor activin the monotherapy group.9 Rosenberg
ity with a survival benefit in pretreated
patients with locally advanced or metareported that skin reactions were more
static urothelial cancer,” Jonathan
frequent with patients receiving enforE. Rosenberg, MD, said in an intertumab vedotin plus pembrolizumab,
®
view with OncologyLive . “Enfortumab
although none were serious.
Sonpavde noted, “What we’ve seen
vedotin/pembrolizumab was previously
so far suggests that the enfortumab
evaluated in the EV-103 dose-escalation
vedotin/pembrolizumab combination
cohort A [n = 40], which showed encourin the first line for cisplatin-ineligiaging safety and efficacy activity with
Jonathan E.
ble patients is quite active. We believe
a response rate of 73.3%.” Rosenberg
Rosenberg, MD
that this could potentially have a pracis chief of the Genitourinary Oncology
tice impact.” He added that the EV-103 trial also
Service in the Division of Solid Tumor Oncology
evaluated a cohort of patients who received firstat Memorial Sloan Kettering Cancer Center, and
line atezolizumab (Tecentriq) or pembrolizumab,
a professor of medicine at Weill Cornell Medical
which might be an option in select patients.
College in New York, New York.
“The OS in that cohort was an impressive
26.2 months, which is roughly at least double
TROPHY-U-01 Trial
what you might expect with gemcitabine- and
Sacituzumab govitecan-hziy (Trodelvy) is another
carboplatin-based regimens in historical data
ADC with accelerated approval for the treatment
and probably, I suspect, better than the current
of patients with metastatic urothelial carcinoma
treatment paradigm of chemotherapy followed by
with disease progression on platinum-based
maintenance avelumab, although there have not
chemotherapy and a checkpoint inhibitor.6 This
been any randomized trials,” Rosenberg added.
population represents another group of patients
A total of 149 patients were included in the
who do not have durable treatment options
study, with 76 treated with enfortumab vedotin
following standard of care.
plus pembrolizumab and 73 treated with enforData from the TROPHY-U-01 trial
tumab vedotin alone. The confirmed ORR for
(NCT03547973) showed that the Trop-2–directed
enfortumab vedotin plus pembrolizumab was
ADC had a confirmed ORR of 27.7% (31 of 113;
64.5%, and the median duration of response
95% CI, 19.6%-36.9%), including a 5.4% complete
(DOR) was not reached. Confirmed ORR for enforresponse rate with a median DOR of 7.2 months.
tumab vedotin alone was 45.2%, with a median
The median progression-free survival (PFS) with
DOR of 13.2 months.9 The study was not powered
sacituzumab govitecan was 5.4 months (95% CI,
3.5-6.9), and the median OS was 10.5 months
to compare the arms in cohort K.
(95% CI, 8.2-12.3).6 Confirmatory data are
Regarding adverse events (AEs), 15.6% of
patients receiving enfortumab vedotin plus
being generated in the phase 3 TROPiCS-04
pembrolizumab and 24.3% of patients receiving
trial (NCT04527991).

TA B L E . New Tr ea tment Options for Pa tients With Pr evio u sly Tr eated Ur othelial Car c ino m a 4- 8

Enfortumab vedotin
(n = 125)

Sacituzumab govitecan
(n = 113)

Erdafitinib
(n = 101)

RC48
(n = 41)

44%

27% (19%-37%)

40% (31%-50%)

85.7%

12%

5%

3%

-

ORR, liver metastases

48%

31.6%

35%

70%

DOR, months

7.6

5.9

6.0

-

PD

18%

-

18%

-

Median PFS, months (95% CI)

5.8

5.4 (3.5-6.9)

5.5 (4.0-6.0)

Immature

Median OS, months (95% CI)

12.4 (9.46-15.57)

10.5 (8.2-12.3)

11.3 (9.7-15.2)

Immature

1.8

1.6

1.4

-

Outcome
ORR (95% CI)
CR

Median TTR, months

CR, complete response; DOR, duration of response; ORR, overall response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival;
TTR, time to response.
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COSMIC-021 Trial
Tyrosine kinase inhibitors (TKIs) may also influence the treatment landscape for patients who
are cisplatin ineligible or experience disease
progression on an immune checkpoint inhibitor,
as demonstrated in findings from the multicenter,
phase 1b COSMIC-021 (NCT03170960), in which
participants received cabozantinib (Cabometyx)
plus atezolizumab.10
Three cohorts were evaluated: those who had
received no prior therapy and were ineligible
for cisplatin-based chemotherapy (n = 30), those
who had received no prior therapy and were eligible for cisplatin-based chemotherapy (n = 30),
and those who had received 1 prior immune
checkpoint inhibitor and no prior VEGFR TKI
therapy (n = 31).10
The ORR was 20%, 30%, and 10%, respectively, with disease-control rates of 80%, 63%,
and 61%, respectively. The median PFS and OS for
each of the 3 cohorts were 5.6 and 14.3 months,
7.8 and 13.5 months, and 3.0 and 8.2 months,
respectively. Investigators concluded that the
combination demonstrated encouraging clinical
activity in these cohorts.10

BIOMARKERS LEAVE A TRAIL
FOR INVESTIGATORS
The rapid uptake of molecular testing is starting
to signal even more nuances in the treatment of bladder cancer, with retroactive and
prospective analyses revealing actionable
targets in the space.

FGFR3
FGFR3 is an attractive therapeutic target in
bladder cancer given the 10% to 30% prevalence of FGFR3 aberrations (activating mutations
or aberrant gene fusions) in these tumors and
their preclinical sensitivity to FGFR-targeted
therapy.11 Further, FGFR3 aberrations lead
to oncogenic signaling through the MAPK
and PI3K pathways. Activating mutations in
FGFR3 occur in 10% to 20% of muscle-invasive
bladder cancers.11
The FGFR TKI erdafitinib (Balversa) was FDA
approved for the treatment of adult patients
with locally advanced or metastatic urothelial cancer with susceptible FGFR3 or FGFR2
genetic alterations who have progressed on platinum-containing chemotherapy, including within
12 months of neoadjuvant or adjuvant platinum-containing chemotherapy.12 The decision
was based on data from the phase 2 BLC2001
trial (NCT02365597).
Longer-term data from BLC2001 published in
The Lancet showed that at a median follow-up
of 24.0 months (range, 22.7-26.6) with a median
treatment duration of 5.4 months (range, 2.8-9.0),
patients treated with the erdafitinib regimen
achieved an objective response rate of 40%
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“What’s challenging in the
field right now is the pace of
the updates...which changes
the way we think of the
disease and changes the way
we should treat patients.”
—PEDRO C. BARATA, MD, MSc

(95% CI, 30%-49%; n = 40/101). Further, 36% of
the 40 responding patients experienced a partial
response, and 4% achieved a complete response.
Forty-one percent of responders had a best
response of stable disease for at least
36 days, which translated to an overall disease
control rate of 80% (95% CI, 72%-88%).7
The median PFS with erdafitinib was
5.5 months (95% CI, 4.3-6.0), and the 12-month
PFS rate was 21% (95% CI, 13%-29%). The
median OS was 11.3 months (95% CI, 9.7-15.2),
and the 12-month and 24-month OS rates
were 49% (95% CI, 39%-59%) and 31% (95% CI,
22%-40%), respectively.7
The most common treatment-emergent AEs of
any grade included hyperphosphatemia (grade 1
or 2, 76%; grade 3, 2%), stomatitis (21% and 14%,
respectively), diarrhea (50% and 4%), and dry
mouth (45% and 1%).
The proportion of patients with central serous
retinopathy, which is a known class effect of FGFR
inhibitors and a treatment-emergent AE of special
interest, was 27% and 85% of instances were grade
1 or 2. The median time to first onset of central
serous retinopathy was 53 days (range, 32-100)
for any grade and 94 days (range, 72-154) for
grade 3 effects.7

POU2F2
The absence of POU2F2 may be predictive of
response to maintenance avelumab in patients
with advanced or metastatic urothelial carcinoma, according to findings from an analysis of
peripheral blood samples taken in the JAVELIN
Bladder 100 trial.13 POU2F2, a transcription
factor with known roles in B-cell maturation
and participation in T-cell dependent humoral

immunity, was strongly associated with the
T-effector signature.13
“In the peripheral blood, the chromatin signature was looked at in the peripheral blood cells,
the white blood cells, and what was found was
the lack of a signature, called the POU2F2, in
peripheral blood, and this is derived from the
chromatin signature within the nuclei of these
white blood cells,” Sonpavde said. “The absence
of the signature in peripheral blood correlated
with increased gene expression, immune gene
expression in tumor tissue, and correlated with
better outcomes with maintenance avelumab.”
The analysis showed that POU2F2 expression
in the tumor was linked to a survival benefit
with maintenance avelumab. The benefit was
highest in patients who had POU2F2 expression
and a tumor mutation burden above the median
threshold of 7.66 nonsynonymous singlenucleotide variants per Mb (HR, 0.69; 95% CI,
0.51-0.93). Moreover, the absence of the POU2F2
loop in the blood samples was also associated
with a better survival benefit with maintenance
avelumab (HR, 0.62; 95% CI, 0.36-1.08).13
The median survival probability for the
22 patients who received avelumab and did not
have POU2F2 expression but did have a low
tumor mutation burden was 36.99 months vs
13.6 months for the 18 patients who only
received BSC.13

HER2
Another agent making a move in the treatment
of patients with metastatic urothelial carcinoma
is disitamab vedotin (RC48-ADC), a humanized
anti-HER2 ADC.8 Under investigation in 2 studies, the agent is for patients with HER2-positive
disease documented as immunohistochemistry
(IHC) 2+ or 3+.
The 2 single-arm phase 2 studies (RC48-C005
[NCT03507166] and RC48-C009 [NCT03809013])
enrolled 107 patients with metastatic urothelial
carcinoma, with 64.5% having received at least 2
lines of systemic chemotherapy. Patients received
disitamab vedotin at 2 mg/kg intravenously every
2 weeks. The confirmed ORR with the ADC per
blinded independent review committee was 50.5%.8
In a subgroup analysis, the confirmed ORR was
52.1% for patients with liver metastasis (n = 48)
and 55.6% for patients who had received prior
PD-1/L1 treatment (n = 27). In terms of HER2
expression stratification, the confirmed ORR was
62.2% for those with HER2 IHC 2+ and fluorescence in situ hybridization (FISH)+ or with IHC
3+ (n = 45); 55.6% for HER2 IHC 2+ and FISHunknown status (n = 9); and 39.6% for HER2
IHC 2+ and FISH-negative status (n = 53). The
disease control rate was 82.2%.8 ■
For a full list of references,
see the article at
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Experts Navigate the New World of
HER2-Positive Metastatic Breast Cancer
by BRITTANY LOVELY

been generated are going to move the sequence,”
backbone for use in the combination. “Where I
TREATMENT DECISIONS IN THE secondGradishar said. “It’s going to be different 1 year
give some pause is in my patients who unfortuline setting for patients with HER2-positive
from now, and 2 years from now. What we
nately had neoadjuvant or adjuvant taxane and
metastatic breast cancer are not as cut-andhave learned with confidence is that things are
have had a really short disease-free interval—
dried as deciding between which data have the
going to change.”
less than 6 months, even less than a year,” she
best outcomes. Nuances in patient populations,
said. “Fortunately, we’re not seeing this as much
toxicity profiles, and sequencing considas we used to, because of our impressive agents
erations following disease progression
THE CLASSICS REMAIN
available in the early-stage setting. But this is
in later lines of therapy are playing
One area of unshakable stability is in
where there is an opportunity for antibody-drug
a larger role as new data mount.
the frontline setting for patients with
conjugates [ADCs] that we have for HER2Adaptability will be key for oncologists
HER2-positive metastatic disease.
positive disease.”
in the coming years.
The phase 3 CLEOPATRA study
“What I am struck by is every
(NCT00567190) provided the foundation
time we go to the ASCO [American
for patients with previously untreated
CHALLENGING THE SECOND LINE
Society of Clinical Oncology Annual
metastatic
disease
with
the
regimen
Following disease progression, the traditional
William J.
Meeting] or San Antonio [Breast Cancer
of
pertuzumab
(Perjeta),
trastuzumab
approach to care was ado-trastuzumab
Gradishar, MD
Symposium], we compare the new
(Herceptin), and docetaxel.
emtansine (T-DM1; Kadcyla).2 Findings from the
data to the time when we started our careers....
“It’s been approximately a decade since the
phase 3 EMILIA trial (NCT00829166) demonWe fiddled with the handful of chemotherapy
publication of CLEOPATRA—taxane, trastuzumab,
strated that the ADC outperformed capecitabine
drugs we had and maybe the schedule. That was
and pertuzumab has been a mainstay of treatand lapatinib (Tykerb) in patients with HER2the big question at every meeting,” William J.
ment,” Andrew D. Seidman, MD, said.
positive, metastatic breast cancer who previously
Gradishar, MD, said. “Now we have new drugs,
Data published in 2020 demonstrated that at
received trastuzumab and a taxane. However,
we understand more nuance or maybe we don’t
99.9 months’ follow-up, the median
after impressive data brought fam-trasunderstand, and we are trying to figure out how
overall survival (OS) for patients who
tuzumab deruxtecan-nxki (Enhertu) to
to use these drugs optimally, and that’s really
received pertuzumab, trastuzumab,
the third and later lines of therapy, the
exciting—to juxtapose those 2 time periods.”
and docetaxel was 57.1 months (95% CI,
natural next step was to test the agent’s
In an OncLive Peer Exchange®, breast cancer
50.0-72.0) compared with 40.8 months
efficacy against the long-standing stan(95% CI, 36.0-48.0) with placebo,
dard of care in the second line.
experts reviewed the clinical data that are
trastuzumab, and docetaxel (HR, 0.69;
“T-DM1 was the first drug to take that
reshaping approaches to metastatic HER2-positive
95% CI, 0.58-0.82). The 8-year OS rates
mantle,” Vijayakrishna Gadi, MD,
breast cancer. The panelists illustrated how the
were 37% (95% CI, 31%-42%) and 23%
PhD, said. “Recently, we’ve got these
treatment paradigm is likely to undergo waves of
Andrew D.
(95% CI, 19%-28%), respectively.1
exciting data with the trastuzumab
transformation for years to come given the surge
Seidman, MD
deruxtecan in that space, a randomized
of new agents demonstrating clinical benefit.
“This is a great regimen; it’s our
clinical trial comparing trastuzumab deruxtecan
“We haven’t learned a whole lot about sequencing
standard of care,” Tiffany A. Traina, MD,
to T-DM1. If you recall, that had 22 zeros in the
because I think if anything all the data that have
said, adding that paclitaxel is also a reasonable
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“UPDATES IN THE
TREATMENT OF HER2+ AND
HER2-LOW BREAST CANCER”
MODERATOR
Andrew D. Seidman, MD

Medical Oncologist
Attending Physician
Memorial Sloan Kettering Cancer Center
New York, NY

PANELISTS
Vijayakrishna Gadi, MD, PhD
Professor
Department of Internal Medicine
University of Illinois Cancer Center
Chicago, IL

Tiffany A. Traina, MD

Associate Attending Physician
Vice Chair, Oncology
Department of Medicine
Section Head, Triple Negative Breast Cancer
Clinical Research Program
Memorial Sloan Kettering Cancer Center
Associate Professor of Medicine
Weill Cornell Medicine
New York, NY

William J. Gradishar, MD

Chief of Hematology and Oncology
Department of Medicine
Betsy Bramsen Professor of Breast Oncology
Professor of Medicine (Hematology and
Oncology)
Northwestern Feinberg School of Medicine
Robert H. Lurie Comprehensive Cancer
Center of Northwestern University
Chicago, IL

Stephanie L. Graff, MD

Assistant Professor
Brown University
Director of the Breast Oncology Program
Coleader of the Breast Cancer Translational
Research Disease Group
Lifespan Cancer Institute
Providence, RI

P value [7.8 × 10 –22]. When was the last time we
saw a drug approval trial with 22 zeros?”
Investigators of DESTINY-Breast03
(NCT03529110) pitted T-DM1 head-to-head
with trastuzumab deruxtecan among 524
randomly assigned patients. The 12-month
progression-free survival rate was 75.8% with
trastuzumab deruxtecan (n = 261) compared
with 34.1% with T-DM1 (n = 263; HR, 0.28; 95%
CI, 0.22-0.37; P < .001).3 “There were superior PFS data, and a hint of an OS [advantage]
already, although events are still occurring,”

TA B L E . EA I R s in DESTI NY-Br ea st0 3 4

Outcome

Exposure-adjusted incidence per total patient-years of exposure
Trastuzumab deruxtecan (n = 257)

Patients remaining on treatment

T-DM1 (n = 261)

45.1%

14.9%

16.1 (0.7-33.0)

6.9 (0.7-28.5)

Exposure, patient-years

327.2

186.3

EAIR, grade ≥ 3 TEAE

0.42

0.70

EAIR, any-grade serious TEAE

0.17

0.27

EAIR, grade ≥ 3 serious TEAE

0.12

0.20

EAIR, TEAE associated with drug discontinuation

0.12

0.10

EAIR, TEAE associated with dose reduction

0.18

0.19

Median treatment duration, months (range)

EAIR, exposure-adjusted incidence rate; TEAE, treatment-emergent adverse effect.

Gadi said, adding that safety data presented
“We’re getting comfortable with trastuzumab
at the 2022 ASCO meeting showed that differderuxtecan and it’s now the preferred
ent analyses reflect another avenue for success
agent for a lot of patients in the second-line
with the newcomer.
setting,” Gadi added.
“Depending on how you analyze the
safety data, you could make the case
Case Scenario: Prior Lung Disease
that given the exposure time, individuIn offering a clinical scenario for discusals who are benefiting from a drug are
sion, Seidman said a patient presented
going to be on it for longer,” Gadi said.
with diffusing capacity of 73% from an
“When you amortize the toxicity over
undetermined source, possibly interstithat time frame, you can create ratios
tial pneumonitis from a prior therapy,
that suggest T-DM1 was more toxic in
Vijayakrishna Gadi, and asked whether a pulmonary test
some scenarios and some cases.”
would be required before administering
MD, PhD
The safety update had a cutoff
trastuzumab deruxtecan.
date of September 7, 2021, and the
“The problem is that we just don’t
median treatment durations for trasknow who is going to develop ILD with
tuzumab deruxtecan and T-DM1 were
trastuzumab deruxtecan,” Stephanie
16.1 months and 6.9 months, respecL. Graff, MD, said. “The updated safety
tively.4 Interstitial lung disease (ILD),
data from DESTINY-Breast03 showed
that 10.9% of patients developed ILD and
an adverse effect (AE) of special interthe vast majority of that was grade 1 and
est with trastuzumab deruxtecan, was
grade 2. For those of you that don’t live
included in the prespecified analysis of
and breathe the clinical trial AE profiles,
treatment-emergent AEs (TEAEs) with
Stephanie L.
grade 1 ILD means infiltrates, so no
nausea, vomiting, fatigue, alopecia, and
Graff, MD
chest x-ray with no symptoms, which in
hematologic events. At the cutoff, 54.9%
a global pandemic of lung diseases is 10% grade 1
of patients who received trastuzumab deruxtepneumonitis, it’s hard to put that into context. As
can on study (n = 257) discontinued treatment
the DESTINY-Breast portfolio has evolved, the
compared with 85.1% of patients who received
T-DM1 on study (n = 261).
The rates of TEAEs of any grade and grade 3
or higher were similar between the 2 treatment
arms. TEAEs that led to treatment discontinuation
were reported in 38 and 19 patients, respectively.
Dose reductions due to TEAEs were also more
prevalent in the trastuzumab deruxtecan arm
(23% vs 13.8%, respectively).4
The exposure-adjusted incidence rates (EAIRs)
were measured to account for the differences
in the treatment durations for the 2 agents.
Using this analysis, the EAIRs per patient year
were lower in the trastuzumab deruxtecan arm
vs the T-DM1 arm except for TEAEs with drug
discontinuation. These were primarily associTiffany A. Traina, MD, discusses the standard of care in the
ated with ILD/pneumonitis in the trastuzumab
frontline setting for HER2-positive disease with
William J. Gradishar, MD.
deruxtecan (TAB L E ).4
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BRAIN METASTASIS ACTIVITY SIGNALS
Beyond pulmonary concerns, the panel discussed
brain metastases and how the emergence of
newer agents looks to give the combination of
tucatinib (Tukysa), trastuzumab, and capecitabine a challenge.
The final HER2CLIMB trial (NCT026147942)
OS analysis for example demonstrated that the
combination improved outcomes compared with
trastuzumab/capecitabine alone in patients with
HER2-positive metastatic breast cancer who had
stable or active brain metastases.5
At a median follow-up of 29.6 months, the
addition of tucatinib resulted in a median OS of
21.6 months (95% CI, 18.1-28.5) vs 12.5 months
(95% CI, 11.2-16.9) with trastuzumab and capecitabine alone in patients with active and stable
brain metastases (n = 291; HR, 0.60; 95%
CI, 0.44-0.81).
Among patients with active brain metastases (n = 174), the tucatinib regimen resulted in a
median OS of 21.4 months (95% CI, 18.1-28.9) vs
11.8 months (95% CI, 10.3-15.2) with trastuzumab

 ijayakrishna Gadi, MD, PhD, discusses sequencing challenges
V
in HER2-postitive disease with Stephanie L. Graff, MD.
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“We have a lot of options, but the
question could be better posed: Do we
have evidence that one option is better
than another?”
—WILLIAM J. GRADISHAR, MD

and capecitabine alone (HR, 0.52; 95% CI, 0.360.77). Among those with stable brain metastases
(n = 117), the median OS was 21.6 months (95%
CI, 15.3-42.4) vs 16.4 months (95% CI, 10.6-21.6),
in the experimental and control arms, respectively (HR, 0.70; 95% CI, 0.42-1.16).
Those with stable and active brain metastases
who received the addition of tucatinib experienced an improvement in median central nervous
system (CNS)-PFS compared with trastuzumab/
capecitabine alone, at 9.9 months (95% CI,
8.4-11.7) and 4.2 months (95% CI, 3.6-5.7), respectively (HR, 0.39; 95% CI, 0.27-0.56).5
“What was wonderful to see was that patients
receiving the triplet had improved OS and that
included the population with brain metastasis,”
Traina said. “That benefit has been quite durable,
so there are not only responses but improved PFS
and improved OS for the overall study population
as well as those patients with brain metastasis.”
Moreover, the median CNS-PFS for those with
active brain metastases was 9.6 months (95% CI,
7.6-11.1) vs 4.0 months (95% CI, 2.9-5.6) in the
tucatinib and placebo arms, respectively (HR,
0.34; 95% CI, 0.22-0.54). Those with stable brain
metastases experienced a median CNS-PFS of
13.9 months (95% CI, 9.7-24.9) with the tucatinib
triplet vs 5.6 months (95% CI, 3.0–not evaluable)
with trastuzumab/capecitabine (HR, 0.41; 95%
CI, 0.19-0.85).
Traina said these data raise questions concerning when local intervention with radiation is
warranted if there is an opportunity to use a

effective systemic therapy with blood-brain
barrier penetration.
In a subgroup analysis of DESTINY-Breast03,
investigators reported outcomes for patients
with brain metastases. At a median follow-up of
15.9 months, the median PFS was 15.0 months
(95% CI, 12.5-22.2) with trastuzumab deruxtecan
vs 3.0 months (95% CI, 2.8-5.8) with T-DM1 (HR,
0.25; 95% CI, 0.13-0.45). The 12-month PFS rates
were 72.0% (95% CI, 55.0%-83.5%) vs 20.9% (95%
CI, 8.7%-36.6%), respectively.
The confirmed ORR was 67.4% (95% CI, 51.5%80.9%) with trastuzumab deruxtecan vs 20.5%
(95% CI, 9.3%-36.5%) with T-DM1. Among patients
without brain metastases, the confirmed ORR
was 82.1% (95% CI, 76.4%-87.0%) vs 36.6% (95% CI,
30.3%-43.3%), respectively.
Notably, patients with brain metastases experienced a lower rate of progressive disease with
trastuzumab deruxtecan vs T-DM1, at 48.8% vs
69.2%, respectively.
Regarding intracranial responses, the complete
response rate was 27.8% with trastuzumab
deruxtecan vs 2.8% with T-DM1. The intracranial partial response rates were 36.1% vs 30.6%,
respectively. Trastuzumab deruxtecan also led to
a lower rate of intracranial progressive disease vs
T-DM1, at 2.8% vs 22.2%, respectively.6
Finally, primary outcome analysis of the phase
2 TUXEDO-1 trial (NCT04752059) also supported
the use of trastuzumab deruxtecan for patients
with brain metastases with an ORR via response
assessment in neuro-oncology criteria of 73.3%
(95% CI, 48.1%-89.1%).7 However, the data were
only presented for 15 patients. Seidman noted that
regardless of population size, this was an interesting signal of CNS efficacy.
“We have a lot of options, but the question could
be better posed: Do we have evidence that one
sequence is better than another?” Gradishar said.
“Therein lies the lack of the data. Patients are
getting the CLEOPATRA regimen, they may have
gotten trastuzumab deruxtecan as their second
line, and then what comes next?” He added that
the National Comprehensive Cancer Network
guidelines are a good starting point for these
treatment decisions but that not all supporting
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rate of ILD has gotten better, certainly not worse,
which is a testament to our learning curve as
investigators, as a medical oncology community
with the drug.”
Pulmonary concerns were a common issue; the
panel noted that as discussions in the community
moved from the virtual environment to in-person
gatherings, the real-world experiences of patients
in the clinic came to light. “In the last year
talking to physicians in the community, if they
had a patient with lung metastases, one of the
misconceptions we want to dispel is that you
shouldn’t give [trastuzumab deruxtecan] but it’s
the opposite,” Gradishar said. “When you have
bulky visceral disease, those are the patients
most likely to benefit.”
Graff concurred, adding, “It’s a risk-benefit
discussion with the patient on what you want to
consider and try. I certainly would be monitoring
those patients more carefully.”

BREAST CANCER

NEXT UP
“Updates in the Treatment of HER2+ and HER2-Low Breast Cancer” is a 16-episode OncLive Peer Exchange® video series.
To watch the full series, visit bit.ly/3fsJzgg or get started by viewing one of the episodes below:
EPISODE 1
Early-Stage HER2+ Breast Cancer:
Overview of Adjuvant Treatment

EPISODE 2
HER2 Dual Blockade in Early-Stage
HER2+ Breast Cancer

EPISODE 3
Subcutaneous HP Therapy in
Early-Stage HER2+ Breast Cancer

Expert oncologists review adjuvant treatment
strategies in early stage HER2-postitive breast
cancer and consider when observation alone
would be appropriate.

Andrew D. Seidman, MD, shares insight on
the optimal use of HER2 dual-blockade
strategies in patients with early-stage HER2+
breast cancer.

William J. Gradishar, MD; and Tiffany A.
Traina, MD, review clinical and real-world data
behind subcutaneous HP therapy in early-stage
HER2+ breast cancer.

SCAN THE QR CODE OR VISIT
bit.ly/3fcXXJ8

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

data have information for patients treated with
some of the newer regimens.
“Tucatinib trial was evaluated in a randomized phase 3 trial with survival benefit, but it
didn’t look at patients who had gotten trastuzumab deruxtecan before, but I would view that
as a pretty strong piece of evidence that that
would be a reasonable approach,” he said. “There
are other options, of course. You could switch
out chemotherapy or continue trastuzumab with
a variety of agents. You could give neratinib
[Nerlynx]. These would not be my first choices.
I would use the HER2CLIMB regimen preferentially before then but the caveat is not every
patient can tolerate it.”

Case Scenario: Brain Metastases
Approaches to brain metastases, as Gradishar
pointed out, are not cut-and-dried and may
require a multidisciplinary approach to care.
In a case scenario, Seidman posed: “At the
time of progression there is suspicion of CNS
disease in a patient who has progressed on trastuzumab deruxtecan as her second-line regimen
after having had CLEOPATRA therapy in the first
line. On an MRI she had 2 subcentimeter lesions
and it is not clear if they were causing her symptoms. You’re going to send her for stereotactic

radiation. Are you going to try HER2CLIMB
and see whether you get a CNS response in the
asymptomatic oligometastatic patient? Are you
going to give T-DM1?”
Gadi noted that if there were disease control
below the neck, he would retain the previous
agent and target the CNS metastases with stereotactic radiosurgery. “If she is progressing below
the neck and above the neck, that’s frightening
because below the neck progression is strongly
correlated with additional brain metastases,”
he said. “Maybe target the CNS directly with
stereotactic surgery and radiosurgery and then
move on to the HER2CLIMB regimen for that
patient—or, even better, if we have a clinical trial
to explore some combinations in that setting, I
might do both.”

WHAT DOES PROGRESS MEAN?
Graff noted that although the agents have a
place, it is not fully transparent. “Approved
therapies such as trastuzumab deruxtecan and
tucatinib keep fighting to move earlier and
earlier; I am lucky to practice in an environment where I have those agents on trials in those
settings and we’re seeing patients stay on them
longer.” Graff added that this raises the question
about what to do with T-DM1.

SCAN THE QR CODE OR VISIT
bit.ly/3E6aqbU

“If I am moving trastuzumab deruxtecan
earlier in my portfolio of treatment, when am I
putting T-DM1 back in the sequence? Because
of the pattern of visceral metastasis and brain
metastasis, is hard to know if patients with
HER2-positive disease are going to get fifth,
sixth, or seventh line of therapy especially after
heavy pretreatment, and long durations of therapy with effective HER2 ADCs.”
After these agents, Graff added, she would
pick among neratinib, lapatinib, and margetuximab-cmkb (Margenza) as her next line of
therapy. “The answer is somewhere in the data,”
she said. “I am choosing based on the medications we are using in combination and the
toxicity profile relative to the patient as well as
their risk of AEs.”
As for what’s next, Traina said, “I hopefully
will be on a panel in a couple of years reporting out data from new agents, but it’s tough for
the new agents that are being explored because
they are designed to treat individuals who have
previously seen drugs such as trastuzumab,
trastuzumab deruxtecan, or tucatinib. It’s going
to be a high bar to show benefit there.” ■
For a full list of references,
see the article at
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For appropriate patients faced with
relapsed/refractory multiple myeloma

FORGE AHEAD
WITH A BOLD APPROACH
Target BCMA for RRMM
BLENREP is the first and only BCMA-targeted ADC monotherapy.
So you can offer your RRMM patients a different option.

INDICATION
BLENREP is indicated for the treatment of adults with relapsed or
refractory multiple myeloma who have received at least 4 prior therapies,
including an anti-CD38 monoclonal antibody, a proteasome inhibitor, and
an immunomodulatory agent.
This indication is approved under accelerated approval based on response
rate. Continued approval for this indication may be contingent upon
verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION
WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting
in changes in vision, including severe vision loss and corneal
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,
and promptly for worsening symptoms. Withhold BLENREP
until improvement and resume, or permanently discontinue,
based on severity.
Because of the risk of ocular toxicity, BLENREP is available
only through a restricted program under a Risk Evaluation
and Mitigation Strategy (REMS) called the BLENREP REMS.
ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen;
RRMM=relapsed or refractory multiple myeloma.

Learn more at BLENREPHCP.com

IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS

Ocular Toxicity: Ocular adverse reactions occurred in 77% of the
218 patients in the pooled safety population. Ocular adverse
reactions included keratopathy (76%), changes in visual acuity
(55%), blurred vision (27%), and dry eye (19%). Among patients with
keratopathy (n = 165), 49% had ocular symptoms, 65% had clinically
relevant visual acuity changes (decline of 2 or more lines on Snellen
Visual Acuity in any eye), and 34% had both ocular symptoms and
visual acuity changes.
Keratopathy: Keratopathy was reported as Grade 1 in 7% of patients,
Grade 2 in 22%, Grade 3 in 45%, and Grade 4 in 0.5% per the KVA
scale. Cases of corneal ulcer (ulcerative and infective keratitis) have
been reported. Most keratopathy events developed within the first
2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the
patients with Grade 2 to 4 keratopathy (n = 149), 39% recovered to
Grade 1 or lower after median follow-up of 6.2 months. Of the 61%
who had ongoing keratopathy, 28% were still on treatment, 9%
were in follow-up, and in 24% the follow-up ended due to death,
study withdrawal, or lost to follow-up. For patients in whom events
resolved, the median time to resolution was 2 months (range: 11 days
to 8.3 months).
Visual Acuity Changes: A clinically significant decrease in visual
acuity of worse than 20/40 in the better-seeing eye was observed in
19% of the 218 patients and of 20/200 or worse in the better-seeing
eye in 1.4%. Of the patients with decreased visual acuity of worse
than 20/40, 88% resolved and the median time to resolution was
22 days (range: 7 days to 4.2 months). Of the patients with
decreased visual acuity of 20/200 or worse, all resolved and the
median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction: Conduct ophthalmic
examinations (visual acuity and slit lamp) at baseline, prior to each
dose, and promptly for worsening symptoms. Perform baseline
examinations within 3 weeks prior to the first dose. Perform each
follow-up examination at least 1 week after the previous dose and
within 2 weeks prior to the next dose. Withhold BLENREP until
improvement and resume at same or reduced dose, or consider
permanently discontinuing based on severity. Advise patients to
use preservative-free lubricant eye drops at least 4 times a day
starting with the first infusion and continuing until end of treatment.
Avoid use of contact lenses unless directed by an ophthalmologist.
Changes in visual acuity may be associated with difficulty for
driving and reading. Advise patients to use caution when driving or
operating machinery. BLENREP is only available through a restricted
program under a REMS.
Thrombocytopenia: Thrombocytopenia occurred in 69% of 218
patients in the pooled safety population, including Grade 2 in 13%,
Grade 3 in 10%, and Grade 4 in 17%. The median time to onset
of the first thrombocytopenic event was 26.5 days.
Thrombocytopenia resulted in dose reduction, dose interruption,
or discontinuation in 9%, 2.8%, and 0.5% of patients, respectively.
Grade 3 to 4 bleeding events occurred in 6% of patients, including
Grade 4 in 1 patient. Fatal adverse reactions included cerebral
hemorrhage in 2 patients. Perform complete blood cell counts at
baseline and during treatment as clinically indicated. Consider
withholding and/or reducing the dose based on severity.
Infusion-Related Reactions: Infusion-related reactions occurred
in 18% of 218 patients in the pooled safety population, including
Grade 3 in 1.8%. Monitor patients for infusion-related reactions. For
Grade 2 or 3 reactions, interrupt the infusion and provide supportive
treatment. Once symptoms resolve, resume at a lower infusion rate.
Administer premedication for all subsequent infusions. Discontinue
BLENREP for life-threatening infusion-related reactions and provide
appropriate emergency care.
Embryo-Fetal Toxicity: Based on its mechanism of action, BLENREP
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
contraception during treatment with BLENREP and for 4
months after the last dose. Advise males with female partners
of reproductive potential to use effective contraception during
treatment with BLENREP and for 6 months after the last dose.
Pregnancy testing is recommended for females of reproductive
potential prior to initiating BLENREP.

ADVERSE REACTIONS
The pooled safety population described in Warnings and Precautions
reflects exposure to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg
(1.4 times the recommended dose) administered intravenously once
every 3 weeks in 218 patients in DREAMM-2. Of these patients, 194
received a liquid formulation (not the approved dosage form) rather
than the lyophilized powder.
Patients received BLENREP at the recommended dosage of
2.5 mg/kg administered intravenously once every 3 weeks (n = 95).
Permanent discontinuation due to an adverse reaction occurred
in 8% of patients who received BLENREP; keratopathy (2.1%)
was the most frequent adverse reaction resulting in permanent
discontinuation. Dosage interruptions due to an adverse reaction
occurred in 54% of patients who received BLENREP. Adverse
reactions which required a dosage interruption in >3% of patients
included keratopathy (47%), blurred vision (5%), dry eye (3.2%),
and pneumonia (3.2%). Dose reductions due to an adverse reaction
occurred in 29% of patients. Adverse reactions which required a
dose reduction in >3% of patients included keratopathy (23%) and
thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy
(71%), decreased visual acuity (53%), nausea (24%), blurred
vision (22%), pyrexia (22%), infusion-related reactions (21%), and
fatigue (20%). The most common Grade 3 or 4 (≥5%) laboratory
abnormalities were lymphocytes decreased (22%), platelets
decreased (21%), hemoglobin decreased (18%), neutrophils
decreased (9%), creatinine increased (5%), and gamma-glutamyl
transferase increased (5%).
Serious adverse reactions occurred in 40% of patients who received
BLENREP. Serious adverse reactions in >3% of patients included
pneumonia (7%), pyrexia (6%), renal impairment (4.2%), sepsis
(4.2%), hypercalcemia (4.2%), and infusion-related reactions (3.2%).
Fatal adverse reactions occurred in 3.2% of patients, including sepsis
(1%), cardiac arrest (1%), and lung infection (1%).

USE IN SPECIFIC POPULATIONS
Lactation: Because of the potential for serious adverse reactions
in the breastfed child, advise women not to breastfeed during
treatment with BLENREP and for 3 months after the last dose.
Females and Males of Reproductive Potential: Based on findings
in animal studies, BLENREP may impair fertility in females and males.
Geriatric Use: Of the 218 patients who received BLENREP in
DREAMM-2, 43% were aged 65 to less than 75 years and 17% were
aged 75 years and older. Keratopathy occurred in 80% of patients
aged less than 65 years and 73% of patients aged 65 years and older.
Among the 95 patients who received BLENREP at the 2.5-mg/kg
dose, keratopathy occurred in 67% of patients aged less than
65 years and 73% of patients aged 65 years and older.
Renal or Hepatic Impairment: The recommended dosage has not
been established in patients with severe renal impairment (eGFR
15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis. The
recommended dosage has not been established in patients with
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN
and any AST).
Please see Brief Summary of full Prescribing Information,
including BOXED WARNING, on the following pages.
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BLENREP

BRIEF SUMMARY

(belantamab mafodotin-blmf)
for injection, for intravenous use

The following is a brief summary only; see full Prescribing Information
for complete product information.
WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting in
changes in vision, including severe vision loss and corneal ulcer,
and symptoms, such as blurred vision and dry eyes [see Warnings
and Precautions (5.1)].
Conduct ophthalmic exams at baseline, prior to each dose, and
promptly for worsening symptoms. Withhold BLENREP until
improvement and resume, or permanently discontinue, based on
severity [see Dosage and Administration (2.3) of full Prescribing
Information, Warnings and Precautions (5.1)].
Because of the risk of ocular toxicity, BLENREP is available
only through a restricted program under a Risk Evaluation
and Mitigation Strategy (REMS) called the BLENREP REMS
[see Warnings and Precautions (5.2)].
1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple
myeloma who have received at least 4 prior therapies, including an anti-CD38
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.
This indication is approved under accelerated approval based on response rate
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this
indication may be contingent upon verification and description of clinical benefit
in a confirmatory trial(s).
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety
population. Ocular adverse reactions included keratopathy (76%), changes in visual
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)].
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.
Keratopathy
Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative
and infective keratitis) have been reported. Most keratopathy events developed within
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28%
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due
to death, study withdrawal, or lost to follow up. For patients in whom events resolved,
the median time to resolution was 2 months (range: 11 days to 8.3 months).
Visual Acuity Changes
A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing
eye was observed in 19% of the 218 patients and of 20/200 or worse in
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse
than 20/40, 88% resolved and the median time to resolution was 22 days (range:
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction
Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to
each dose, and promptly for worsening symptoms. Perform baseline examinations
within 3 weeks prior to the first dose. Perform each follow-up examination at least
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold
BLENREP until improvement and resume at same or reduced dose, or consider
permanently discontinuing based on severity [see Dosage and Administration (2.3)
of full Prescribing Information].
Advise patients to use preservative-free lubricant eye drops at least 4 times a
day starting with the first infusion and continuing until end of treatment. Avoid
use of contact lenses unless directed by an ophthalmologist [see Dosage and
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading.
Advise patients to use caution when driving or operating machinery.
BLENREP is only available through a restricted program under a REMS
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called
the BLENREP REMS because of the risks of ocular toxicity [see Warnings
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:
• Prescribers must be certified with the program by enrolling and completing training
in the BLENREP REMS.
• Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity
and the need for ophthalmic examinations prior to each dose.
• Patients must be enrolled in the BLENREP REMS and comply with monitoring.
• Healthcare facilities must be certified with the program and verify that patients
are authorized to receive BLENREP.
• Wholesalers and distributers must only distribute BLENREP to certified healthcare
facilities.
Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.
5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population,
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days.
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in
9%, 2.8%, and 0.5% of patients, respectively.
Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient.
Fatal adverse reactions included cerebral hemorrhage in 2 patients.
Perform complete blood cell counts at baseline and during treatment as clinically
indicated. Consider withholding and/or reducing the dose based on severity
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt
the infusion and provide supportive treatment. Once symptoms resolve, resume
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing
Information]. Administer premedication for all subsequent infusions. Discontinue
BLENREP for life-threatening infusion-related reactions and provide appropriate
emergency care.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered
to a pregnant woman because it contains a genotoxic compound (the microtubule
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive
potential to use effective contraception during treatment with BLENREP and for 4
months after the last dose. Advise males with female partners of reproductive potential
to use effective contraception during treatment with BLENREP and for 6 months after
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere
in the labeling:
• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)].
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared with rates
in the clinical trials of another drug and may not reflect the rates observed in practice.
The pooled safety population described in Warnings and Precautions reflects exposure
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose)
administered intravenously once every 3 weeks in 218 patients in DREAMM-2.
Of these patients, 194 received a liquid formulation (not the approved dosage form)
rather than the lyophilized powder. Among the 218 patients, 24% were exposed
for 6 months or longer.
Relapsed or Refractory Multiple Myeloma
The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks
(n = 95). Among these patients, 22% were exposed for 6 months or longer.
Serious adverse reactions occurred in 40% of patients who received BLENREP.
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%),
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis
(1%), cardiac arrest (1%), and lung infection (1%).
(continued on next page)

Permanent discontinuation due to an adverse reaction occurred in 8% of patients
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients
who received BLENREP. Adverse reactions which required a dosage interruption
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%),
and pneumonia (3.2%).
Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse
reactions which required a dose reduction in >3% of patients included keratopathy
(23%) and thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy, decreased visual
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue.
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased,
creatinine increased, and gamma-glutamyl transferase increased.
Table 1 summarizes the adverse reactions in DREAMM-2 for patients who
received the recommended dosage of 2.5 mg/kg once every 3 weeks.
Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP
in DREAMM-2

Adverse Reactions
Eye disorders
Keratopathya
Decreased visual acuityb
Blurred visionc
Dry eyesd
Gastrointestinal disorders

BLENREP
N = 95
All Grades
Grade 3-4
(%)
(%)
71
53
22
14

44
28
4
1

Nausea
24
Constipation
13
Diarrhea
13
General disorders and administration site conditions
Pyrexia
22
e
Fatigue
20
Procedural complications
21
Infusion-related reactionsf
Musculoskeletal and connective tissue disorders
Arthralgia
12
Back pain
11
Metabolic and nutritional disorders
Decreased appetite
12
Infections
11
Upper respiratory tract infectiong

0
0
1
3
2
3
0
2
0
0

Keratopathy was based on slit lamp eye examination, characterized as corneal
epithelium changes with or without symptoms.
b
Visual acuity changes were determined upon eye examination.
c
Blurred vision included diplopia, vision blurred, visual acuity reduced,
and visual impairment.
d
Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e
Fatigue included fatigue and asthenia.
f
Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea,
nausea, asthenia, hypertension, lethargy, tachycardia.
g
Upper respiratory tract infection included upper respiratory tract infection,
nasopharyngitis, rhinovirus infections, and sinusitis.
Clinically relevant adverse reactions in <10% of patients included:
Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.
Gastrointestinal Disorders: Vomiting.
Infections: Pneumonia.
Investigations: Albuminuria.
a

Table 2 summarizes the laboratory abnormalities in DREAMM-2.
Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline
in Patients Who Received BLENREP in DREAMM-2
BLENREP
N = 95
Laboratory Abnormality
Hematology
Platelets decreased
Lymphocytes decreased
Hemoglobin decreased
Neutrophils decreased
Chemistry
Aspartate aminotransferase increased
Albumin decreased
Glucose increased
Creatinine increased
Alkaline phosphatase increased
Gamma-glutamyl transferase increased
Creatinine phosphokinase increased
Sodium decreased
Potassium decreased

All Grades
(%)

Grades 3-4
(%)

62
49
32
28

21
22
18
9

57
43
38
28
26
25
22
21
20

2
4
3
5
1
5
1
2
2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection
of antibody formation is highly dependent on the sensitivity and specificity of the
assay. Additionally, the observed incidence of antibody (including neutralizing
antibody) positivity in an assay may be influenced by several factors including assay
methodology, sample handling, timing of sample collection, concomitant medications,
and underlying disease. For these reasons, comparison of the incidence of antibodies in
the studies described below with the incidence of antibodies in other studies or to other
products may be misleading.
The immunogenicity of BLENREP was evaluated using an electrochemiluminescence
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for antibelantamab mafodotin antibodies after treatment. One of the 2 patients tested positive
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy.
Due to the limited number of patients with antibodies against belantamab mafodotinblmf, no conclusions can be drawn concerning a potential effect of immunogenicity on
pharmacokinetics, efficacy, or safety.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action, BLENREP can cause fetal harm when administered
to a pregnant woman, because it contains a genotoxic compound (the microtubule
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1),
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has
the potential to be transmitted from the mother to the developing fetus. There are
no available data on the use of BLENREP in pregnant women to evaluate for drugassociated risk. No animal reproduction studies were conducted with BLENREP.
Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss,
or other adverse outcome. 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 reproductive or developmental toxicity studies were
not conducted with belantamab mafodotin-blmf. The cytotoxic component
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity
and teratogenicity.

(continued on next page)
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8.2 Lactation
Risk Summary
There is no data on the presence of belantamab mafodotin-blmf in human milk
or the effects on the breastfed child or milk production. Because of the potential
for serious adverse reactions in the breastfed child, advise women not to breastfeed
during treatment with BLENREP and for 3 months after the last dose.
8.3 Females and Males of Reproductive Potential
BLENREP can cause fetal harm when administered to pregnant women
[see Use in Specific Populations (8.1)].
Pregnancy Testing
Pregnancy testing is recommended for females of reproductive potential
prior to initiating BLENREP.
Contraception
Females: Advise women of reproductive potential to use effective contraception
during treatment and for 4 months after the last dose.
Males: Because of the potential for genotoxicity, advise males with female partners
of reproductive potential to use effective contraception during treatment with BLENREP
and for 6 months after the last dose [see Nonclinical Toxicology (13.1)
of full Prescribing Information].
Infertility
Based on findings in animal studies, BLENREP may impair fertility in females
and males. The effects were not reversible in male rats, but were reversible
in female rats [see Nonclinical Toxicology (13.1) of full Prescribing Information].
8.4 Pediatric Use
The safety and effectiveness of BLENREP in pediatric patients have not
been established.
8.5 Geriatric Use
Of the 218 patients who received BLENREP in DREAMM-2, 43% were aged 65
to less than 75 years and 17% were aged 75 years and older. Clinical studies of
BLENREP did not include sufficient numbers of patients aged 65 and older to determine
whether the effectiveness differs compared with that of younger patients. Keratopathy
occurred in 80% of patients aged less than 65 years and 73% of patients aged 65
years and older. Among the patients who received BLENREP at the 2.5-mg/kg dose
in DREAMM-2 (n = 95), keratopathy occurred in 67% of patients aged less than
65 years and 73% of patients aged 65 years and older. Clinical studies did not include
sufficient numbers of patients 75 years and older to determine whether they respond
differently compared with younger patients.
8.6 Renal Impairment
No dose adjustment is recommended for patients with mild or moderate renal
impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/min/1.73 m2
as estimated by the Modification of Diet in Renal Disease [MDRD] equation)
[see Clinical Pharmacology (12.3) of full Prescribing Information]. The recommended
dosage has not been established in patients with severe renal impairment
(eGFR 15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis [see Clinical
Pharmacology (12.3) of full Prescribing Information].
8.7 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment
(total bilirubin ≤upper limit of normal [ULN] and aspartate aminotransferase
(AST) >ULN or total bilirubin 1 to ≤1.5 × ULN and any AST).
The recommended dosage of BLENREP has not been established in patients with
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN and any AST)
[see Clinical Pharmacology (12.3) of full Prescribing Information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Ocular Toxicity
• Advise patients that ocular toxicity may occur during treatment with BLENREP
[see Warnings and Precautions (5.1)].
• Advise patients to administer preservative-free lubricant eye drops as recommended
during treatment and to avoid wearing contact lenses during treatment unless
directed by a healthcare professional [see Dosage and Administration (2.3) of full
Prescribing Information, Warnings and Precautions (5.1)].
• Advise patients to use caution when driving or operating machinery as BLENREP
may adversely affect their vision [see Warnings and Precautions (5.1)].

BLENREP REMS
BLENREP is available only through a restricted program called BLENREP REMS
[see Warnings and Precautions (5.2)]. Inform the patient of the following notable
requirements:
• Patients must complete the enrollment form with their provider.
• Patients must comply with ongoing monitoring for eye exams
[see Warnings and Precautions (5.1)].
Thrombocytopenia
• Advise patients to inform their healthcare provider if they develop signs
or symptoms of bleeding [see Warnings and Precautions (5.3)].
Infusion-Related Reactions
• Advise patients to immediately report any signs and symptoms of infusion-related
reactions to their healthcare provider [see Warnings and Precautions (5.4)].
Embryo-Fetal Toxicity
• Advise pregnant women 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 (5.5), Use in Specific Populations
(8.1, 8.3)].
• Advise women of reproductive potential to use highly effective contraception during
treatment and for 4 months after the last dose [see Warnings and Precautions (5.5),
Use in Specific Populations (8.3)].
• Advise males with female partners of reproductive potential to use effective
contraception during treatment with BLENREP and for 6 months after the last dose
[see Use in Specific Populations (8.3), Nonclinical Toxicology (13.1) of full Prescribing
Information].
Lactation
• Advise women not to breastfeed during treatment with BLENREP and
for 3 months after the last dose [see Use in Specific Populations (8.2)].
Infertility
• Advise males and females of reproductive potential that BLENREP may impair
fertility [see Use in Specific Populations (8.3)].
Trademarks are owned by or licensed to the GSK group of companies.
Manufactured by:
GlaxoSmithKline Intellectual Property Development Ltd. England
Brentford, Middlesex, UK TW8 9GS
U.S. License No. 2148
including by use of Potelligent technology licensed from BioWa, Inc.
For:

GlaxoSmithKline
Research Triangle Park, NC 27709
©2020 GSK group of companies or its licensor.
August 2020 BRP:1BRS
©2021 GSK or licensor.
BLMADVT190001 January 2021
Produced in USA.

Inroads to Targeting HER2-Mutant Lung Cancer
Begin Taking Shape
by BRITTANY LOVELY
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tions occur in exon 20.”2 Kim is physician in chief
with HER2-mutant non–small cell lung cancer
(NSCLC) have been slow to reach benchmarks
at City of Hope Orange County and vice physician
for approval given the limited patient populain chief at City of Hope National Medical Center,
tions harboring this disease characteristic. Three
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patients with HER2-mutant disease: tyrosine
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tumors. “Chemotherapy [had] some
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Edward S. Kim,
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“There [are] multiple alterations in
MD, MBA
NSCLC whose tumors have nonresistant
HER2 we’ve found over the years,” Kim
EGFR mutations.3 Despite early efficacy supportsaid in an OncLive® Molecular Targets Workshop.
“It’s not just overexpression, we can also have
ing a new drug application for the pan-HER TKI
gene amplification mutations. We see this in 1%
poziotinib for previously treated patients with
to 5% of patients with lung cancer and data have
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showed that this is more frequent in women and
HER2 exon 20 insertion mutations, a recent
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This illustration shows the basic mechanisms of antibody-drug conjugates such as patritumab deruxtecan, which targets HER3.
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Committee voted 9-4 that poziotinib’s benefit do
not outweigh its risks.4
“We’re seeing some activity with TKIs, especially in the mutation side, but there is also
activity with monoclonal antibodies such as trastuzumab [Herceptin] in combinations, and ADCs.
They’ve been around for some time; however, they
have been accelerating as far as the number of
indications and drugs that have been coming to
market,” Kim said.

HER2-DIRECTED ADCs ENTER
THE NSCLC SPACE
Investigators have attempted to translate the
success of HER2-directed ADCs from breast
cancer to NSCLC. “ADCs focus on using the overexpression of a receptor that the antibody portion
[of the agent] binds to,” Kim explained. “Once
you use that antibody to link that receptor, the
drug and the payload are distributed when that
drug that gets into the cell. It will cause liposomal
degradation and the cleaver releases the payload
inside, [resulting in] damage to the cell and then
eventually cell death.”
The bystander effect is also a feature of the
ADC, Kim added. “[The ADC is] delivering this
cytotoxic drug intracellular, but there is also a
bystander effect to nearby cells. That’s where we
can see some of the toxicities that can occur.”
Kim discussed results of a single-arm multicenter phase 2 study (NCT02289833) of
ado-trastuzumab emtansine (T-DM1; Kadcyla)
in patients with HER2-positive advanced or
metastatic NSCLC who had received prior platinum-based chemotherapy. If patients had
EGFR- or ALK-positive disease, they would
have received prior targeted therapy prior
to enrollment.5
Patients were divided into 2 cohorts based on
baseline immunohistochemistry (IHC) intensity: IHC 2+ (n = 29) or IHC 3+ (n = 20). T-DM1
was administered at a dose of 3.6 mg/kg intravenously once every 3 weeks until disease
progression or unacceptable toxicity. The primary
end point of overall response rate (ORR) was evaluated among 49 treated patients. The median age
was 61 years (range, 36-80), 29 patients were
prior smokers, 10 were current smokers, and
10 never smoked. Most patients received 2 or
more prior lines of therapy (n = 34).5
In the IHC 2+ cohort, the median follow-up
was 23.1 months, and no patients responded
to treatment. Eight patients (28%) had stable
disease (SD). In the IHC 3+ cohort, the ORR
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was 20% (95% CI, 5.7%-43.7%), with all responders reporting a partial response (PR) and 4
patients reporting stable disease. The clinical
benefit rate was 7% and 30% in the IHC 2+ and 3+
cohorts, respectively.5
“These responses are typical of what we saw
in the old chemotherapy days—these balanced
waterfall plots,” Kim said. “But certainly 20%
response in a heavily pretreated population
with a targeted therapy offered some hope that
there might be some efficacy in this particular
tumor aspects.”
The median progression-free survival (PFS) was
2.6 months (95% CI, 1.4-2.8) and 2.7 months (95%
CI, 1.4-8.3) in the IHC 2+ and 3+ cohorts, respectively. The median overall survival (OS) was
12.2 months (95% CI, 3.8-23.3) and 15.3 months
(95% CI, 4.1-not estimable [NE]), respectively.5
A safety analysis of the agent showed that the
median duration of treatment was 3.6 months
(range, 0-24.8). Adverse effects (AEs) of grade 3 or
4 higher were reported among 10 and
1 patients, respectively.
“There were some grade 3 and not too many
grade 4 toxicities, with fatigue being the only
grade 3 AE reported in more than 1 patient,”
Kim said. “Ten patients withdrew from study
treatment because of AEs. [This treatment
was] not without some toxicity, but overall,
pretty well tolerated from a grade 3 and higher
AE perspective.”

AN APPROVAL SET A COURSE FOR
ADCs IN HER2-MUTANT DISEASE
In August 2022, the FDA granted accelerated
approval to the first HER2-targeted treatment
for patients with NSCLC. Fam-trastuzumab
deruxtecan-nxki (Enhertu) was approved for
adult patients with unresectable or metastatic
NSCLC whose tumors have activating HER2 mutations, as detected by an FDA-approved test, and
who have received previous systemic therapy
based on data from the phase 2 DESTINY-Lung02
trial (NCT04644237).6
Trastuzumab deruxtecan was examined at a
dose of 6.4 mg/kg (n = 152) across several trials,
as well as at a dose of 5.4 mg/kg (n = 102) in a
randomized dose-finding trial. Response rates
achieved with the agent were consistent across
the dose levels evaluated. However, increased
rates of interstitial lung disease/pneumonitis
were noted at the higher dose. The recommended
dose of the agent is 5.4 mg/kg every 3 weeks.
Kim highlighted data from the DESTINYLung01 study (NCT03505710) were presented in
which patients were treated with trastuzumab
deruxtecan at a dose of 6.4 kg/mg in the expansion cohort of the trial (n = 91) to demonstrate the
efficacy of the agent.7
The ORR was 54.8% with 1 patient having
a complete response and 49 having a PR. The
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disease control rate was 92% and the median
duration of response (DOR) was 9.3 months (95%
CI, 5.7-14.7). The median PFS was 8.2 months
(95% CI, 6.0-11.9) and the median OS was
17.8 months (95% CI, 13.8-22.1).7
“When looking at HER2 mutations, 86% of
them were in exon 20,” Kim said. “There’s also
HER2 protein expression [83%], as well as a very
low number of HER2 gene amplifications [4.4%].
[That’s] a very impressive waterfall plot in this
patient population, and this is what we like to see
especially in our era of precision medicine—these
types of waterfall plots.”
At the time of data cutoff, 16.5% of patients
remained on treatment and 25% discontinued
because of drug-related AEs. Adjudicated drugrelated interstitial lung disease, a known associated effect of treatment, was reported in
24 patients—grade 1/2 (n = 18), grade 3 (n = 4),
and grade 5 (n = 2).7 Thirteen cases were fully
resolved at data cutoff. “This is something that
can sneak up on clinicians—asymptomatic cough,
other respiratory aspects, there could be pneumonitis [as well],” Kim said.
For the basis of the approval, the FDA reviewed
data from patients treated in DESTINY-Lung02.
Participants were selected for treatment with
trastuzumab deruxtecan if an activating HER2
mutation was present in their tumor specimen;
they were administered the ADC at 5.4 mg/kg
every 3 weeks until progressive disease or intolerable toxicity.6
The primary efficacy population comprised
52 patients. The median age was 58 years (range,
30-78) and most patients were women (69%)
and Asian (79%). Data showed that trastuzumab
deruxtecan elicited a confirmed ORR of 58%
(95% CI, 43%-71%) with a median DOR of
8.7 months (95% CI, 7.1-NE). Response was
assessed by blinded independent central review
and RECIST 1.1 criteria.6
The most common toxicities experienced by
20% or more of patients included decreased
white blood cell count, hemoglobin level, neutrophil count, lymphocyte count, platelet count,
and albumin level. Other common AEs included
increased aspartate aminotransferase and
alanine aminotransferase levels, as well as
nausea, fatigue, constipation, decreased appetite, vomiting, increased alkaline phosphatase
level, and alopecia.

approach and it can result in less total therapy
being delivered to the patient, especially when
balanced with an efficacy that we ‘find acceptable.’ Sometimes we’re a little disappointed with
response rates of single agents in biomarker
populations when they’re less than 50%. But when
they start hitting 50% or higher, you get a little
more positive. I would be very comfortable treating patients in the first-line setting with drugs
like trastuzumab deruxtecan, especially if I could
delay the use of different type of cytotoxic chemotherapy or other base [therapy].”
He added that lung cancer is not thought
of in lines of therapy. “We try to think of how
much therapy we can give patients in totality,
and we know that there will be resistance that
comes up. But now we have biologics, we have
different mutations, drivers, and [treatment] is
about trying to get in the most therapy we can
in total and expand disease control over the
longest period.”
First and foremost to implementing these
new therapies is identification of the markers: “We don’t routinely test every individual
[for HER2 expression] right now. I think it’s
something that we can do, it can be done very
quickly and easily,” Kim said. He added that
HER2 expression does not change much across
lines of therapy and thus is something to
capture at baseline.
“We’ve got different approaches now to attack
this biomarker, whether it’s through mutations,
through expression. And I think something that
looked very small and something we’ve been
lingering about for quite some time is now becoming a very relevant marker,” Kim said. ■
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Patritumab Deruxtecan Looks to Make
Its Mark in NSCLC Treatment Paradigm
With HERTHENA-Lung02
by KYLE DOHERTY

INVESTIGATORS HAVE SET THEIR sights on

consisting of a fully humanized anti-HER3 IgG11
confirming the viability of HER3 as a clinically
monoclonal antibody, which is covalently linked
actionable therapeutic target for the treatment of
to a topoisomerase I inhibitor payload via a tetrapatients with EGFR-mutant advanced non–small
peptide cleavable linker.1
cell lung cancer (NSCLC) with the initiation of the
“[The mechanism of action of patritumab
phase 3 HERTHENA-Lung02 trial (NCT05338970)
deruxtecan] is relevant in EGFR-mutant lung
evaluating patritumab deruxtecan.1
cancer because we know that almost all patients
with EGFR-mutant NSCLC will be posi“For patients with EGFR-mutant lung
tive, at some level, for HER3 on the cell
cancer, we know that once they have
surface,” Rotow said. “Interestingly, for
received first- or second-line targeted
this ADC, it does not look like there is
therapies, at some point resistance is
a strong correlation between the level
developed to oncogene-targeted agents,”
of HER3 and response to the ADC. So,
said Julia Rotow, MD, a medical oncolany degree of expression in the tumor or
ogist in the Thoracic (Lung) Cancer
around the tumor seems to be adequate
Treatment Center at Dana-Farber Cancer
to have the opportunity to generate an
Institute in Boston, Massachusetts, in
Julia Rotow, MD
antitumor effect.”
an interview with OncologyLive®. “For
In December 2021, the FDA granted patripatients who are receiving first-line osimertinib
tumab deruxtecan a breakthrough therapy
[Tagrisso], the challenge of how to manage resisdesignation for the treatment of patients with
tance in the clinical setting remains difficult. For
metastatic or locally advanced NSCLC harbormany patients, the genomic mechanism of resising an EGFR mutation following disease
tance is not clear.”
progression after treatment with a TKI and
Most patients with advanced NSCLC harborplatinum-based chemotherapy.4
ing an EGFR mutation will experience disease
progression after treatment with an EGFRdirected tyrosine kinase inhibitor (TKI)
PATRITUMAB DERUXTECAN SHOWS
in an early line of therapy. Treatment with
EARLY EFFICACY IN NSCLC
platinum-based chemotherapy in later lines
Patritumab deruxtecan is under examination in
following failure with an EGFR TKI has shown
the phase 1 U31402-A-U102 study (NCT03260491),
modest efficacy and is often accompanied by an
which enrolled patients with locally advanced
unfavorable safety profile.1-3
or metastatic NSCLC with and without identified
driver genomic alterations. The dose-escalaPatritumab deruxtecan is an investigational,
tion and dose-expansion study enrolled patients
first-in-class antibody-drug conjugate (ADC)

with EGFR-mutant disease, as well as patients
with non-EGFR oncogenic alterations if they had
received at least 1 prior treatment with targeted
therapy, if available.5
In the dose-escalation portion of the trial,
patients received intravenous patritumab
deruxtecan once every 3 weeks at a dose of
3.2 mg/kg (n = 4), 4.8 mg/kg (n = 15), 5.6 mg/kg
(n = 12), or 6.4 mg/kg (n = 5). The recommended
dose level for the dose-expansion portion was
determined to be 5.6 mg/kg.
In a pooled analysis of efficacy-evaluable
patients with disease harboring an EGFR mutation who received the recommended dose in the
dose-expansion or dose-escalation portion of the
trial (n = 57), the overall response rate (ORR) was
39% (95% CI, 26%-52.4%), including 1 complete
response. The disease control rate (DCR) was
72% (95% CI, 58.5%-83%). Nine percent of patients
experienced disease progression and 19%
achieved stable disease.
At a median follow-up of 10.2 months (range,
5.2-19.9) the median progression-free survival
(PFS) was 8.2 months (95% CI, 4.4-8.3) and
the median duration of response (DOR) was
6.9 months (95% CI, 3.1-not estimable [NE]).
The median time to response was 2.6 months
(95% CI, 1.2-5.4).5
Additionally, a subgroup of efficacy-evaluable
patients who had received prior platinum-based
chemotherapy and osimertinib (n = 44) achieved
an ORR of 39% (95% CI, 24.4%-54.5%), with
1 patient experiencing a complete response.

Key inclusion criteria
• Age ≥ 18 years
• Metastatic or locally advanced nonsquamous NSCLC with an EGFRactivating mutation (exon 19 deletion or L858R)
• Received 1 or 2 prior line(s) of an approved EGFR TKI treatment in the
metastatic or locally advanced setting, which must include a thirdgeneration EGFR TKI
• ≥ 1 measurable lesion per RECIST 1.1 by investigator assessment
• Is willing to have a tumor biopsy or provide recently obtained tumor tissue
• ECOG performance status of 0 or 1 at screening
• Adequate bone marrow reserve and organ function based on local
laboratory evaluation within 14 days prior to randomization
• Stable brain metastases are allowed

N = 560
Randomly assigned 1:1

FIGUR E. H E RT H E NA - Lun g 0 2 P has e 3 Tri al D es ign 1, 8

Experimental: Patritumab deruxtecan
Intravenous administration, 5.6 mg/kg every 3 weeks

Active comparator: platinum-based chemotherapy
Intravenous pemetrexed 500 mg/m2 plus either cisplatin
(75 mg/m2) or carboplatin (AUC5) for 4 cycles

End points
Primary
• PFS per BICR
RECIST 1.1 criteria
Secondary
• OS
• ORR
• DOR
• CBR
• DCR
• TTR
• PRO

AUC5, area under the curve 5; BICR, blinded independent central review; CBR, clinical benefit rate; DCR, disease control rate; DOR, duration of response; NSCLC, non–small cell lung cancer; ORR, overall response rate; OS, overall survival;
PFS, progression-free survival; PRO, patient-reported outcome; TKI, tyrosine kinase inhibitor; TTR, time to response.
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The DCR was 68% (95% CI, 52.4%-81.4%) and the
median DOR was 7.0 months (95% CI, 3.1-NE).
The median age of patients included in the efficacy analysis was 65 years (range, 40-80). The
population was heavily pretreated, with a median
of 4 (range, 1-9) prior lines of therapy. All patients
included in the analysis had prior EGFR TKI therapy. Additionally, most had undergone prior
treatment with platinum-based chemotherapy in
addition to osimertinib (77%).5
Regarding safety, all patients treated at
the recommended dose experienced a treatment-emergent adverse effect (TEAE). Common
TEAEs of grade 3 or greater included thrombocytopenia (30%), neutropenia (19%), and fatigue
(14%). TEAEs associated with treatment discontinuation occurred in 11% of patients, and
TEAEs associated with death were reported in
7% of patients.
Grade 3 or greater TEAEs occurred at the
recommended dose level at a rate of 74%, and
nearly all patients experienced a treatmentrelated AE (96%). Serious treatment-related
AEs were reported in 21% of efficacyevaluable patients.5
Interstitial lung disease, which has been
previously identified in studies of the ADC
fam-trastuzumab deruxtecan-nxki (Enhertu)
as an AE of special interest for this type of
agent,6 was confirmed by an independent adjudication committee in 5 patients.5 Adjudicated
treatment-related interstitial lung disease was
reported in 4 patients: grade 1 (n = 2), grade 2
(n = 1), and grade 3 (n = 1).
Considering the encouraging findings from
preclinical work and the U31402-A-U102 trial,
the HERTHENA-Lung program was initiated to further examine the safety and efficacy
of patritumab deruxtecan in patients with
EGFR-mutant NSCLC.7
This includes trials such as HERTHENA-Lung01
(NCT04619004), a randomized, open-label trial
that will enroll approximately 420 patients with
metastatic or locally advanced NSCLC harboring an activating EGFR mutation. Eligible patients
must also have progressed during or after
treatment with at least 1 EGFR TKI and at least
1 platinum-based chemotherapy regimen.7
Patients will be randomly assigned 1:1 to
receive either a fixed-dose regimen of patritumab
deruxtecan 5.6 mg/kg or patritumab deruxtecan
via an up-titration dose regimen. In the uptitration arm, patients will be treated at a dose of
3.2 mg/kg in cycle 1, 4.8 mg/kg in cycle 2, and
6.4 mg/kg in cycle 3 and beyond.
The primary end point is ORR by blinded independent central review (BICR). Secondary end
points include DOR, PFS, ORR by investigator assessment, DCR, and time to response. The
study is open for enrollment and has an estimated
completion date of July 2024.7

Clinical Trial In Focus

DETAILS OF THE
HERTHENA-LUNG02 TRIAL
Building on HERTHENA-Lung01’s design,
HERTHENA-Lung02 will evaluate the safety and
efficacy of patritumab deruxtecan compared with
that of platinum-based chemotherapy in patients
with locally advanced or metastatic nonsquamous NSCLC with an EGFR-activating mutation.
Patients must have progressed on or after treatment with a third-generation TKI to be included
in the trial (F I G U R E 1,8).
“HERTHENA-Lung02 moves [the concept of
HERTHENA-Lung01] forward and looks at using
this [sequencing] for patients who have had
acquired resistance to an EGFR inhibitor and
randomly [assigning] them to go straight to the
patritumab deruxtecan or to platinum-doublet
chemotherapy,” Rotow said. “It is really moving
[patritumab deruxtecan] up 1 line of therapy in a
randomized fashion. We will be able to see with
these data whether we can delay the use of platinum-doublet therapy in this patient population.”
The trial aims to enroll approximately 560 adult
patients. Eligible participants must have disease
with either an exon 19 deletion or L858R mutation. Patients with stable brain metastases will
be permitted and patients must have an ECOG
performance status of 1 or less.1,8
Patients with a history of interstitial lung
disease or other clinically severe respiratory
compromise will be excluded from the trial.
Additionally, patients who have undergone any
prior treatment with an agent containing a
chemotherapeutic component targeting topoisomerase I or prior treatment with an anti-HER3
antibody, and those with significant cardiovascular disease, are ineligible for the trial.
Once enrolled, patients will be randomly
assigned to receive either patritumab deruxtecan 5.6 mg/kg or platinum-based chemotherapy.
Patritumab deruxtecan will be given intravenously
every 3 weeks. Patients in the chemotherapy arm
will be treated with either cisplatin 75 mg/m2 or
carboplatin at a dose of target area under the curve
5 every 3 weeks for 4 cycles plus pemetrexed
500 mg/m2 every 3 weeks.1,8
Patients will be stratified by prior third-generation TKI (osimertinib vs other), region (Asia vs
rest of world), line of prior third-generation TKI
use (first line vs second line), and presences of
stable brain metastases (yes vs no).1
The primary end point of the study is
PFS by blinded independent central review.

Secondary end points include OS, ORR, clinical
benefit rate, DCR.
On August 8, 2022, the first patient received
their dose as part of the trial. Investigators are
actively recruiting patients and the trial has an
estimated completion date of August 2026.8,9
“Right now, our go-to first-line agent for EGFRmutant lung cancer is osimertinib,” Rotow said.
“However, we do not really have our go to secondline option yet. The approval of an agent that we
can use for all patients, regardless of subsequent
genomic status, will be clinically quite useful and
meaningful to our patients and we hope would
improve outcomes.” ■
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BIOMAR KE R TE STING IN N SC LC: Clinical Scenario
For an in-depth discussion on the clinical value of biomarker testing in non–small
cell lung cancer, watch the latest OncLive Peer Exchange® led by Solange Peters, MD,
at bit.ly/3EduWaX.
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THE FIRST EVER TARGETED THERAPY
FOR RESECTABLE EGFRm NSCLC

The first and only EGFR TKI to help prevent disease recurrence or death

ADJUVANT TAGRISSO: DELIVERING
OVERWHELMING EFFICACY
TAGRISSO demonstrated extraordinary disease-free survival
in resected EGFRm NSCLC patients1-3
PRIMARY ENDPOINT: DISEASE-FREE SURVIVAL IN PATIENTS WITH STAGE II/IIIA DISEASE (N=470)*
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Consistent results with or without prior adjuvant chemotherapy 2‡
• Patients in the ADAURA trial are treated with ORAL TAGRISSO FOR 3 YEARS or until disease recurrence
or unacceptable toxicity1
*Median DFS was not reached for TAGRISSO (95% CI: 38.8, NE) and was 19.6 months (95% CI: 16.6, 24.5) for control arm.1
†
Control arm=placebo.
‡
Exploratory subgroup results for patients with adjuvant chemotherapy was HR=0.16 (95% CI: 0.10, 0.26) and for patients without adjuvant
chemotherapy was HR=0.23 (95% CI: 0.13, 0.40). 2
CI, confidence interval; DFS, disease-free survival; EGFR, epidermal growth factor receptor; EGFRm, epidermal growth factor receptor mutation positive;
HR, hazard ratio; IASLC, International Association for the Study of Lung Cancer; L858R, exon 21 leucine 858 arginine substitution; NE, not estimable;
NSCLC, non-small cell lung cancer; QoL, quality of life; TKI, tyrosine kinase inhibitor.

INDICATION

• TAGRISSO is indicated as adjuvant therapy after tumor resection in adult patients with non-small cell lung cancer
(NSCLC) whose tumors have epidermal growth factor receptor (EGFR) exon 19 deletions or exon 21 L858R mutations,
as detected by an FDA-approved test

SELECT SAFETY INFORMATION

• There are no contraindications for TAGRISSO
• Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the 1479 TAGRISSO-treated patients; 0.3% of cases
were fatal. Withhold TAGRISSO and promptly investigate for ILD in patients who present with worsening of
respiratory symptoms which may be indicative of ILD (eg, dyspnea, cough and fever). Permanently discontinue
TAGRISSO if ILD is confirmed
TAGRISSO is a registered trademark of the AstraZeneca group of companies.
©2021 AstraZeneca. All rights reserved. US-53566 5/21

BRIGHTER DAYS AHEAD FOR MORE EGFRm NSCLC PATIENTS
Your decision
today impacts
many tomorrows

REFER every resected NSCLC patient to a medical oncologist

TEST every surgical specimen for EGFR mutations
CHOOSE adjuvant TAGRISSO for every eligible patient

ADAURA study design: Phase III, double-blind, randomized, placebo-controlled trial in 682 patients with completely resected stage IB, II, and IIIA
NSCLC with or without adjuvant chemotherapy. NSCLC patients had centrally confirmed EGFR mutations (exon 19 deletion or L858R mutation).
Patients were stratified by stage (IB vs II vs IIIA), EGFR mutation (exon 19 deletion or L858R), and race (Asian vs non-Asian). Patients were randomized
to either TAGRISSO (n=339; 80 mg orally, once daily) or placebo (n=343). The maximum interval between surgery and randomization was 26 weeks
with adjuvant chemotherapy and 10 weeks without adjuvant chemotherapy. The primary endpoint of the study was DFS by investigator assessment
in stage II/IIIA patients. The secondary endpoints were DFS in the overall population (stage IB/II/IIIA); DFS rate at 2, 3, 4, and 5 years; overall survival (stage II/IIIA
and overall population); safety; and health-related QoL. The planned treatment duration was 3 years or until disease recurrence/unacceptable toxicity.1,2,4

Find out more at www.TagrissoResults.com

SELECT SAFETY INFORMATION

• Heart rate-corrected QT (QTc) interval prolongation occurred in TAGRISSO-treated patients. Of the 1479 TAGRISSOtreated patients in clinical trials, 0.8% were found to have a QTc >500 msec, and 3.1% of patients had an increase
from baseline QTc >60 msec. No QTc-related arrhythmias were reported. Conduct periodic monitoring with ECGs
and electrolytes in patients with congenital long QTc syndrome, congestive heart failure, electrolyte abnormalities,
or those who are taking medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in
patients who develop QTc interval prolongation with signs/symptoms of life-threatening arrhythmia
• Cardiomyopathy occurred in 3% of the 1479 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were fatal. A
decline in left ventricular ejection fraction (LVEF) ≥10% from baseline and to <50% LVEF occurred in 3.2% of 1233
patients who had baseline and at least one follow-up LVEF assessment. In the ADAURA study, 1.5% (5/325) of
TAGRISSO-treated patients experienced LVEF decreases ≥10% from baseline and a drop to <50%. Conduct cardiac
monitoring, including assessment of LVEF at baseline and during treatment, in patients with cardiac risk factors.
Assess LVEF in patients who develop relevant cardiac signs or symptoms during treatment. For symptomatic
congestive heart failure, permanently discontinue TAGRISSO
• Keratitis was reported in 0.7% of 1479 patients treated with TAGRISSO in clinical trials. Promptly refer patients with
signs and symptoms suggestive of keratitis (such as eye inflammation, lacrimation, light sensitivity, blurred vision, eye
pain and/or red eye) to an ophthalmologist
• Postmarketing cases consistent with Stevens-Johnson syndrome (SJS) and erythema multiforme major (EMM) have
been reported in patients receiving TAGRISSO. Withhold TAGRISSO if SJS or EMM is suspected and permanently
discontinue if confirmed
• Postmarketing cases of cutaneous vasculitis including leukocytoclastic vasculitis, urticarial vasculitis, and IgA
vasculitis have been reported in patients receiving TAGRISSO. Withhold TAGRISSO if cutaneous vasculitis is
suspected, evaluate for systemic involvement, and consider dermatology consultation. If no other etiology can be
identified, consider permanent discontinuation of TAGRISSO based on severity
• Verify pregnancy status of females of reproductive potential prior to initiating TAGRISSO. Advise pregnant women of
the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment
with TAGRISSO and for 6 weeks after the final dose. Advise males with female partners of reproductive potential to
use effective contraception for 4 months after the final dose
• Most common (≥20%) adverse reactions, including laboratory abnormalities, were leukopenia, lymphopenia,
thrombocytopenia, diarrhea, anemia, rash, musculoskeletal pain, nail toxicity, neutropenia, dry skin, stomatitis, fatigue,
and cough
References: 1. TAGRISSO [package insert]. Wilmington, DE: AstraZeneca Pharmaceuticals LP; 2020. 2. Wu YL, Tsuboi M, He J, et al; ADAURA
Investigators. Osimertinib in resected EGFR-mutated non–small-cell lung cancer. N Engl J Med. 2020;383(18):1711-1723. 3. DoFP. REF-98491.
AstraZeneca Pharmaceuticals LP. 4. DoFP. REF-98825. AstraZeneca Pharmaceuticals LP.

Please see Brief Summary of Prescribing Information
on adjacent pages.

TAGRISSO® (osimertinib) tablets, for oral use

Brief Summary of Prescribing Information.
For complete prescribing information consult official package insert.
INDICATIONS AND USAGE
Adjuvant Treatment of EGFR Mutation-Positive Non-Small Cell Lung Cancer (NSCLC)
TAGRISSO is indicated as adjuvant therapy after tumor resection in adult patients with
non-small cell lung cancer (NSCLC) whose tumors have epidermal growth factor receptor
(EGFR) exon 19 deletions or exon 21 L858R mutations, as detected by an FDA-approved test
[see Dosage and Administration (2.1) in the full Prescribing Information].
First-line Treatment of EGFR Mutation-Positive Metastatic NSCLC
TAGRISSO is indicated for the first-line treatment of adult patients with metastatic NSCLC
whose tumors have EGFR exon 19 deletions or exon 21 L858R mutations, as detected by an
FDA-approved test [see Dosage and Administration (2.1) in the full Prescribing Information].
Previously Treated EGFR T790M Mutation-Positive Metastatic NSCLC
TAGRISSO is indicated for the treatment of adult patients with metastatic EGFR T790M
mutation-positive NSCLC, as detected by an FDA-approved test, whose disease has
progressed on or after EGFR tyrosine kinase inhibitor (TKI) therapy [see Dosage and
Administration (2.1) in the full Prescribing Information].
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients with resectable tumors for the adjuvant treatment of NSCLC with TAGRISSO
based on the presence of EGFR exon 19 deletions or exon 21 L858R mutations in tumor
specimens [see Clinical Studies (14) in the full Prescribing Information].
Select patients for the first-line treatment of metastatic EGFR-positive NSCLC with TAGRISSO
based on the presence of EGFR exon 19 deletions or exon 21 L858R mutations in tumor or
plasma specimens [see Clinical Studies (14) in the full Prescribing Information]. If these
mutations are not detected in a plasma specimen, test tumor tissue if feasible.
Select patients for the treatment of metastatic EGFR T790M mutation-positive NSCLC with
TAGRISSO following progression on or after EGFR TKI therapy based on the presence
of an EGFR T790M mutation in tumor or plasma specimens [see Clinical Studies (14)
in the full Prescribing Information]. Testing for the presence of the T790M mutation in
plasma specimens is recommended only in patients for whom a tumor biopsy cannot
be obtained. If this mutation is not detected in a plasma specimen, re-evaluate the feasibility
of biopsy for tumor tissue testing.
Information on FDA-approved tests for the detection of EGFR mutations is available at
http://www.fda.gov/companiondiagnostics.
Recommended Dosage Regimen
The recommended dosage of TAGRISSO is 80 mg tablet once a day. TAGRISSO can be taken
with or without food.
If a dose of TAGRISSO is missed, do not make up the missed dose and take the next dose
as scheduled.
Treat patients in the adjuvant setting until disease recurrence, or unacceptable toxicity, or
for up to 3 years.
Treat patients with metastatic lung cancer until disease progression or unacceptable toxicity.
Administration to Patients Who Have Difficulty Swallowing Solids
Disperse tablet in 60 mL (2 ounces) of non-carbonated water only. Stir until tablet is dispersed
into small pieces (the tablet will not completely dissolve) and swallow immediately. Do not
crush, heat, or ultrasonicate during preparation. Rinse the container with 120 mL to 240 mL
(4 to 8 ounces) of water and immediately drink.
If administration via nasogastric tube is required, disperse the tablet as above in 15 mL of
non-carbonated water, and then use an additional 15 mL of water to transfer any residues to
the syringe. The resulting 30 mL liquid should be administered as per the nasogastric tube
instructions with appropriate water flushes (approximately 30 mL).
Dosage Modifications
Adverse Reactions
Table 1. Recommended Dosage Modifications for TAGRISSO
Target Organ
Adverse Reaction*
Pulmonary [see Warnings Interstitial lung disease
and Precautions (5.1) in the (ILD)/Pneumonitis
full Prescribing Information]
QTc† interval greater
than 500 msec on at
least 2 separate ECGs‡
Cardiac [see Warnings and
Precautions (5.2, 5.3) in the
full Prescribing Information] QTc interval prolongation
with signs/symptoms of
life-threatening arrhythmia
Symptomatic congestive
heart failure
Cutaneous [see Warnings Stevens-Johnson syndrome
and Precautions (5.5) in the (SJS), Erythema Multiforme
full Prescribing Information] Major (EMM)
Adverse reaction of Grade 3
or greater severity
Other [see Adverse
If improvement to Grade 0-2
Reactions (6.1) in the full
within 3 weeks
Prescribing Information]
If no improvement within
3 weeks

Dosage Modification
Permanently discontinue
TAGRISSO.
Withhold TAGRISSO until
QTc interval is less than 481
msec or recovery to baseline
if baseline QTc is greater
than or equal to 481 msec,
then resume at 40 mg dose.
Permanently discontinue
TAGRISSO.
Permanently discontinue
TAGRISSO.
Withhold TAGRISSO if
suspected and permanently
discontinue if confirmed.
Withhold TAGRISSO for up
to 3 weeks.
Resume at 80 mg or
40 mg daily.
Permanently discontinue
TAGRISSO.

* Adverse reactions graded by the National Cancer Institute Common Terminology Criteria for Adverse
Events version 4.0 (NCI CTCAE v4.0).
QTc = QT interval corrected for heart rate
‡
ECGs = Electrocardiogram
†

Drug Interactions
Strong CYP3A4 Inducers
If concurrent use is unavoidable, increase TAGRISSO dosage to 160 mg daily when
co-administering with a strong CYP3A inducer. Resume TAGRISSO at 80 mg 3 weeks
after discontinuation of the strong CYP3A4 inducer [see Drug Interactions (7) and Clinical
Pharmacology (12.3) in the full Prescribing Information].
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Interstitial Lung Disease/Pneumonitis
Interstitial lung disease (ILD)/pneumonitis occurred in 3.7% of the 1479 TAGRISSO-treated
patients; 0.3% of cases were fatal.
Withhold TAGRISSO and promptly investigate for ILD in patients who present with
worsening of respiratory symptoms which may be indicative of ILD (e.g., dyspnea, cough
and fever). Permanently discontinue TAGRISSO if ILD is confirmed [see Dosage and
Administration (2.4) and Adverse Reactions (6) in the full Prescribing Information].

QTc Interval Prolongation
Heart rate-corrected QT (QTc) interval prolongation occurs in patients treated with
TAGRISSO. Of the 1479 patients treated with TAGRISSO in clinical trials, 0.8% were
found to have a QTc > 500 msec, and 3.1% of patients had an increase from baseline
QTc > 60 msec [see Clinical Pharmacology (12.2) in the full Prescribing Information].
No QTc-related arrhythmias were reported.
Clinical trials of TAGRISSO did not enroll patients with baseline QTc of > 470 msec.
Conduct periodic monitoring with ECGs and electrolytes in patients with congenital long
QTc syndrome, congestive heart failure, electrolyte abnormalities, or those who are taking
medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in
patients who develop QTc interval prolongation with signs/symptoms of life-threatening
arrhythmia [see Dosage and Administration (2.4) in the full Prescribing Information].
Cardiomyopathy
Across clinical trials, cardiomyopathy (defined as cardiac failure, chronic cardiac failure,
congestive heart failure, pulmonary edema or decreased ejection fraction) occurred in
3% of the 1479 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were fatal.
A decline in left ventricular ejection fraction (LVEF) ≥10 percentage points from baseline
and to less than 50% LVEF occurred in 3.2% of 1233 patients who had baseline and at least
one follow-up LVEF assessment. In the ADAURA study, 1.5% (5/325) of patients treated
with TAGRISSO experienced LVEF decreases greater than or equal to 10 percentage points
and a drop to less than 50%.
Conduct cardiac monitoring, including assessment of LVEF at baseline and during treatment,
in patients with cardiac risk factors. Assess LVEF in patients who develop relevant cardiac
signs or symptoms during treatment. For symptomatic congestive heart failure, permanently
discontinue TAGRISSO [see Dosage and Administration (2.4) in the full Prescribing
Information].
Keratitis
Keratitis was reported in 0.7% of 1479 patients treated with TAGRISSO in clinical trials.
Promptly refer patients with signs and symptoms suggestive of keratitis (such as eye
inflammation, lacrimation, light sensitivity, blurred vision, eye pain and/or red eye) to an
ophthalmologist.
Erythema Multiforme and Stevens-Johnson Syndrome
Postmarketing cases consistent with Stevens-Johnson syndrome (SJS) and erythema
multiforme major (EMM) have been reported in patients receiving TAGRISSO. Withhold
TAGRISSO if SJS or EMM is suspected and permanently discontinue if confirmed.
Cutaneous Vasculitis
Postmarketing cases of cutaneous vasculitis including leukocytoclastic vasculitis,
urticarial vasculitis, and IgA vasculitis have been reported in patients receiving TAGRISSO.
Withhold TAGRISSO if cutaneous vasculitis is suspected, evaluate for systemic involvement,
and consider dermatology consultation. If no other etiology can be identified, consider
permanent discontinuation of TAGRISSO based on severity.
Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism of action, TAGRISSO can cause fetal
harm when administered to a pregnant woman. In animal reproduction studies, osimertinib
caused post-implantation fetal loss when administered during early development at a dose
exposure 1.5 times the exposure at the recommended clinical dose. When males were
treated prior to mating with untreated females, there was an increase in preimplantation
embryonic loss at plasma exposures of approximately 0.5 times those observed at the
recommended dose of 80 mg once daily. Verify pregnancy status of females of reproductive
potential prior to initiating TAGRISSO. Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective contraception during treatment
with TAGRISSO and for 6 weeks after the final dose. Advise males with female partners of
reproductive potential to use effective contraception for 4 months after the final dose [see
Use in Specific Populations (8.1, 8.3) in the full Prescribing Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the
labeling:
• Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1) in the full
Prescribing Information]
• QTc Interval Prolongation [see Warnings and Precautions (5.2) in the full Prescribing
Information]
• Cardiomyopathy [see Warnings and Precautions (5.3) in the full Prescribing
Information]
• Keratitis [see Warnings and Precautions (5.4) in the full Prescribing Information]
• Erythema multiforme and Stevens-Johnson syndrome [see Warnings and Precautions
(5.5) in the full Prescribing Information]
• Cutaneous Vasculitis [see Warnings and Precautions (5.6) in the full Prescribing
Information]
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 in the Warnings and Precautions section reflect exposure to TAGRISSO in 1479
patients with EGFR mutation-positive NSCLC who received TAGRISSO at the recommended
dose of 80 mg once daily in three randomized, controlled trials [ADAURA (n=337), FLAURA
(n=279), and AURA3 (n=279)], two single arm trials [AURA Extension (n=201) and AURA2
(n=210)], and one dose-finding study, AURA1 (n=173) [see Warnings and Precautions (5) in
the full Prescribing Information]. Among 1479 patients who received TAGRISSO, 81% were
exposed for 6 months or longer and 60% were exposed for greater than one year. In this
pooled safety population, the most common adverse reactions in ≥20% of 1479 patients
who received TAGRISSO were diarrhea (47%), rash (45%), musculoskeletal pain (36%),
nail toxicity (33%), dry skin (32%), stomatitis (26%), fatigue (21%), and cough (20%). The
most common laboratory abnormalities in ≥20% of 1479 patients who received TAGRISSO
were leukopenia (65%), lymphopenia (62%), thrombocytopenia (53%), anemia (47%), and
neutropenia (33%).
The data described below reflect exposure to TAGRISSO (80 mg daily) in 337 patients with
EGFR mutation-positive resectable NSCLC, and 558 patients with EGFR mutation-positive
metastatic NSCLC in three randomized, controlled trials [ADAURA (n=337), FLAURA
(n=279), and AURA3 (n=279)]. Patients with a history of interstitial lung disease, drug
induced interstitial disease or radiation pneumonitis that required steroid treatment, serious
arrhythmia or baseline QTc interval greater than 470 msec on electrocardiogram were
excluded from enrollment in these studies.
Adjuvant Treatment of EGFR Mutation-Positive NSCLC
The safety of TAGRISSO was evaluated in ADAURA, a randomized, double-blind, placebocontrolled trial for the adjuvant treatment of patients with EGFR exon 19 deletions or
exon 21 L858R mutation-positive NSCLC who had complete tumor resection, with or without
prior adjuvant chemotherapy. At time of DFS analysis, the median duration of exposure to
TAGRISSO was 22.5 months.
Serious adverse reactions were reported in 16% of patients treated with TAGRISSO. The
most common serious adverse reaction (≥1%) was pneumonia (1.5%). Adverse reactions
leading to dose reductions occurred in 9% of patients treated with TAGRISSO. The most
frequent adverse reactions leading to dose reductions or interruptions were diarrhea (4.5%),
stomatitis (3.9%), nail toxicity (1.8%) and rash (1.8%). Adverse reactions leading to

permanent discontinuation occurred in 11% of patients treated with TAGRISSO. The most
frequent adverse reactions leading to discontinuation of TAGRISSO were interstitial lung
disease (2.7%), and rash (1.2%).
Tables 2 and 3 summarize common adverse reactions and laboratory abnormalities which
occurred in ADAURA.
Table 2. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in
ADAURAββ
Adverse Reaction

TAGRISSO
PLACEBO
(N=337)
(N=343)
All Grades Grade 3 or All Grades Grade 3 or
(%)
higher† (%)
(%)
higher† (%)

Gastrointestinal Disorders
Diarrhea*
47
2.4
Stomatitis‡
32
1.8
Abdominal Pain**
12
0.3
Skin Disorders
Rash§
40
0.6
37
0.9
Nail toxicity¶
29
0.3
Dry skin§§
19
0
Pruritus#
Respiratory, Thoracic and Mediastinal Disorders
19
0
CoughÞ
Musculoskeletal and Connective Tissue Disorders
18
0.3
Musculoskeletal Pain ††
Infection and Infestation Disorders
Nasopharyngitis
14
0
Upper respiratory tract infection
13
0.6
Urinary Tract Infection¶¶
10
0.3
General Disorders and Administration Site Conditions
13
0.6
Fatigue β
Nervous System Disorders
10
0
Dizziness ##
Metabolism and Nutrition Disorders
Decreased appetite
13
0.6

20
7
7

0.3
0
0

19
3.8
7
9

0
0
0
0

19

0

25

0.3

10
10
7

0
0
0

9

0.3

9

0

3.8

0

ββ
NCI CTCAE v4.0.
†

All events were grade 3.
* Includes diarrhea, colitis, enterocolitis, enteritis.
‡
Includes aphthous ulcer, cheilitis, gingival ulceration, glossitis, tongue ulceration, stomatitis and
mouth ulceration.
**Includes abdominal discomfort, abdominal pain, abdominal lower pain, abdominal upper pain,
epigastric discomfort, hepatic pain.
§
Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular,
rash pustular, rash pruritic, rash vesicular, rash follicular, erythema, folliculitis, acne, dermatitis,
dermatitis acneiform, dermatitis bullous, dermatitis exfoliative generalized, drug eruption, eczema,
eczema asteatotic, lichen planus, skin erosion, pustule.
¶
Includes nail bed disorder, nail bed inflammation, nail bed infection, nail discoloration, nail
pigmentation, nail disorder, nail toxicity, nail dystrophy, nail infection, nail ridging, onychalgia,
onychoclasis, onycholysis, onychomadesis, onychomalacia, paronychia.
§§
Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
#
Includes pruritus, pruritus generalized, eyelid pruritus.
Þ
Includes cough, productive cough, upper-airway cough syndrome
††
Includes arthralgia, arthritis, back pain, bone pain, musculoskeletal chest pain, musculoskeletal pain,
myalgia, neck pain, non-cardiac chest pain, pain in extremity, and spinal pain.
¶¶
Includes cystitis, urinary tract infection, and urinary tract infection bacterial.
β
Includes asthenia, fatigue
##
Includes dizziness, vertigo, and vertigo positional.

Clinically relevant adverse reactions in ADAURA in <10% of patients receiving TAGRISSO
were alopecia (6%), epistaxis (6%), interstitial lung disease (3%), palmar-plantar
erythrodysesthesia syndrome (1.8%), urticaria (1.5%), keratitis (0.6%), QTc interval
prolongation (0.6%), and erythema multiform (0.3%). QTc interval prolongation
represents the incidence of patients who had a QTcF prolongation >500msec.
Table 3. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in
ADAURA
TAGRISSO
PLACEBO
(N=337)
(N=343)
Laboratory
Abnormality*, †
All Grades Grade 3 or All Grades Grade 3 or
(%)
Grade 4 (%)
(%)
Grade 4 (%)
Hematology
Leukopenia
54
0
25
0
Thrombocytopenia
47
0
7
0.3
Lymphopenia
44
3.4
14
0.9
Anemia
30
0
12
0.3
Neutropenia
26
0.6
10
0.3
Chemistry
Hyperglycemia
25
2.3
30
0.9
Hypermagnesemia
24
1.3
14
1.5
Hyponatremia
20
1.8
16
1.5
* NCI CTCAE v4.0
†
Based on the number of patients with available follow-up laboratory data

Laboratory abnormalities in ADAURA that occurred in <20% of patients receiving TAGRISSO
was increased blood creatinine (10%).
Previously Untreated EGFR Mutation-Positive Metastatic Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in FLAURA, a multicenter international doubleblind randomized (1:1) active controlled trial conducted in 556 patients with EGFR exon 19
deletion or exon 21 L858R mutation-positive, unresectable or metastatic NSCLC who had
not received previous systemic treatment for advanced disease. The median duration of
exposure to TAGRISSO was 16.2 months.
Serious adverse reactions were reported in 4% of patients treated with TAGRISSO; the
most common serious adverse reactions (≥1%) were pneumonia (2.9%), ILD/pneumonitis
(2.1%), and pulmonary embolism (1.8%). Dose reductions occurred in 2.9% of patients
treated with TAGRISSO. The most frequent adverse reactions leading to dose reductions
or interruptions were prolongation of the QT interval as assessed by ECG (4.3%), diarrhea
(2.5%), and lymphopenia (1.1%). Adverse reactions leading to permanent discontinuation
occurred in 13% of patients treated with TAGRISSO. The most frequent adverse reaction
leading to discontinuation of TAGRISSO was ILD/pneumonitis (3.9%).
Tables 4 and 5 summarize common adverse reactions and laboratory abnormalities which
occurred in FLAURA.
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Table 4. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in
FLAURA*
Adverse Reaction

TAGRISSO
(N=279)
Any Grade
(%)

Grade 3 or
higher (%)

Gastrointestinal Disorders
58
2.2
Diarrhea†
Stomatitisǁ
32
0.7
Nausea
14
0
Constipation
15
0
Vomiting
11
0
Skin Disorders
Rash‡
58
1.1
Dry skin§
36
0.4
Nail toxicity¶
35
0.4
Pruritus#
17
0.4
General Disorders and Administration Site Conditions
21
1.4
FatigueÞ
Pyrexia
10
0
Metabolism and Nutrition Disorders
Decreased appetite
20
2.5
Respiratory, Thoracic and Mediastinal Disorders
Cough
17
0
Dyspnea
13
0.4
Neurologic Disorders
Headache
12
0.4
Cardiac Disorders
10
2.2
Prolonged QT Interval β
Infection and Infestation Disorders
Upper Respiratory Tract Infection
10
0

EGFR TKI comparator
(gefitinib or erlotinib)
(N=277)
Any Grade Grade 3 or
(%)
higher (%)
57
22
19
13
11

2.5
1.1
0
0
1.4

78
36
33
17

7
1.1
0.7
0

15
4

1.4
0.4

19

1.8

15
7

0.4
1.4

7

0

4

0.7

7

0

* NCI CTCAE v4.0
†
One grade 5 (fatal) event was reported (diarrhea) for EGFR TKI comparator.
ǁ
Includes stomatitis and mouth ulceration.
‡
Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular,
rash pustular, rash pruritic, rash vesicular, rash follicular, erythema, folliculitis, acne, dermatitis,
dermatitis acneiform, drug eruption, skin erosion, pustule.
§
Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
¶
Includes nail bed disorder, nail bed inflammation, nail bed infection, nail discoloration, nail pigmentation,
nail disorder, nail toxicity, nail dystrophy, nail infection, nail ridging, onychalgia, onychoclasis,
onycholysis, onychomadesis, onychomalacia, paronychia.
# Includes pruritus, pruritus generalized, eyelid pruritus.
Þ
Includes fatigue, asthenia.
β
Includes prolonged QT interval reported as adverse reaction.

Clinically relevant adverse reactions in FLAURA in <10% of patients receiving TAGRISSO
were alopecia (7%), epistaxis (6%), interstitial lung disease (3.9%), urticaria (2.2%),
palmar-plantar erythrodysesthesia syndrome (1.4%), QTc interval prolongation (1.1%), and
keratitis (0.4%). QTc interval prolongation represents the incidence of patients who had a
QTcF prolongation >500msec.
Table 5. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in
FLAURA
TAGRISSO
(N=279)
Laboratory Abnormality*, †
Hematology
Lymphopenia
Anemia
Thrombocytopenia
Neutropenia
Chemistry
Hyperglycemia‡
Hypermagnesemia
Hyponatremia
Increased AST
Increased ALT
Hypokalemia
Hyperbilirubinemia

EGFR TKI comparator
(gefitinib or erlotinib)
(N=277)
All Grades Grade 3 or
(%)
Grade 4 (%)

All Grades
(%)

Grade 3 or
Grade 4 (%)

63
59
51
41

6
0.7
0.7
3

36
47
12
10

4.2
0.4
0.4
0

37
30
26
22
21
16
14

0
0.7
1.1
1.1
0.7
0.4
0

31
11
27
43
52
22
29

0.5
0.4
1.5
4.1
8
1.1
1.1

Serious adverse reactions were reported in 18% of patients treated with TAGRISSO and
26% in the chemotherapy group. No single serious adverse reaction was reported in
2% or more patients treated with TAGRISSO. One patient (0.4%) treated with TAGRISSO
experienced a fatal adverse reaction (ILD/pneumonitis).
Dose reductions occurred in 2.9% of patients treated with TAGRISSO. The most frequent
adverse reactions leading to dose reductions or interruptions were prolongation of the QT
interval as assessed by ECG (1.8%), neutropenia (1.1%), and diarrhea (1.1%). Adverse
reactions resulting in permanent discontinuation of TAGRISSO occurred in 7% of patients
treated with TAGRISSO. The most frequent adverse reaction leading to discontinuation of
TAGRISSO was ILD/pneumonitis (3%).
Tables 6 and 7 summarize common adverse reactions and laboratory abnormalities which
occurred in TAGRISSO-treated patients in AURA3.
Table 6. Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in
AURA3*
Chemotherapy
TAGRISSO
Adverse Reaction
(Pemetrexed/Cisplatin or
Pemetrexed/Carboplatin)
(N=279)
(N=136)
All Grades† Grade 3/4† All Grades† Grade 3/4†
(%)
(%)
(%)
(%)
Gastrointestinal Disorders
Diarrhea
41
1.1
11
1.5
Nausea
16
0.7
49
3.7
Stomatitisǁ
19
0
15
1.5
Constipation
14
0
35
0
Vomiting
11
0.4
20
2.2
Skin Disorders
Rash‡
34
0.7
6
0
Dry skin§
23
0
4.4
0
Nail toxicity¶
22
0
1.5
0
Pruritus#
13
0
5
0
General Disorders and Administration Site Conditions
22
1.8
40
5.1
Fatigueþ
Metabolism and Nutrition Disorders
Decreased appetite
18
1.1
36
2.9
Respiratory, Thoracic and Mediastinal Disorders
Cough
17
0
14
0
Musculoskeletal and Connective Tissue Disorders
Back pain
10
0.4
9
0.7
*NCI CTCAE v4.0.
†
No grade 4 events were reported.
ǁ

Includes stomatitis and mouth ulceration
Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular,
rash pustular, erythema, folliculitis, acne, dermatitis, acneiform dermatitis, pustule.
§
Includes dry skin, eczema, skin fissures, xerosis.
¶
Includes nail disorders, nail bed disorders, nail bed inflammation, nail bed tenderness, nail discoloration,
nail disorder, nail dystrophy, nail infection, nail ridging, nail toxicity, onychalgia, onychoclasis,
onycholysis, onychomadesis, paronychia.
#
Includes pruritus, pruritus generalized, eyelid pruritus.
þ
Includes fatigue, asthenia.
‡

Clinically relevant adverse reactions in AURA3 in <10% of patients receiving TAGRISSO
were epistaxis (5%), interstitial lung disease (3.9%), alopecia (3.6%), urticaria (2.9%),
palmar-plantar erythrodysesthesia syndrome (1.8%), QTc interval prolongation (1.4%),
keratitis (1.1%), and erythema multiform (0.7%). QTc interval prolongation represents the
incidence of patients who had a QTcF prolongation >500msec.
Table 7. Laboratory Abnormalities Worsening from Baseline in ≥20% of Patients in
AURA3
TAGRISSO
Chemotherapy
(N=279)
(Pemetrexed/Cisplatin or
Pemetrexed/Carboplatin)
Laboratory Abnormality*, †
(N=131)
All Grades Grade 3 or All Grades Grade 3 or
(%)
Grade 4 (%)
(%)
Grade 4 (%)
Hematology
Anemia
43
0
79
3.1
Lymphopenia
63
8
61
10
Thrombocytopenia
46
0.7
48
7
Neutropenia
27
2.2
49
12
Chemistry
Hypermagnesemia†
27
1.8
9
1.5
Hyponatremia†
26
2.2
36
1.5
Hyperglycemia‡
20
0
NA
NA
Hypokalemia†
9
1.4
18
1.5

*NCI CTCAE v4.0
†
Each test incidence, except for hyperglycemia, is based on the number of patients who had both baseline
and at least one on-study laboratory measurement available (TAGRISSO range: 267 - 273 and EGFR TKI
comparator range: 256 - 268)
‡
Hyperglycemia is based on the number of patients who had both baseline and at least one on-study
laboratory measurement available: TAGRISSO (179) and EGFR comparator (191)

NA=not applicable
* NCI CTCAE v4.0
†
Each test incidence, except for hyperglycemia, is based on the number of patients who had both
baseline and at least one on-study laboratory measurement available (TAGRISSO 279, Chemotherapy
comparator 131)
‡
Hyperglycemia is based on the number of patients who had both baseline and at least one on-study
laboratory measurement available (TAGRISSO 270, Chemotherapy 5; fasting glucose was not a
protocol requirement for patients in the chemotherapy arm)

Clinically relevant laboratory abnormalities in FLAURA that occurred in <20% of patients
receiving TAGRISSO was increased blood creatinine (9%).
Previously Treated EGFR T790M Mutation-Positive Metastatic Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in AURA3, a multicenter international open label
randomized (2:1) controlled trial conducted in 419 patients with unresectable or metastatic
EGFR T790M mutation-positive NSCLC who had progressive disease following first line
EGFR TKI treatment. A total of 279 patients received TAGRISSO 80 mg orally once daily until
intolerance to therapy, disease progression, or investigator determination that the patient
was no longer benefiting from treatment. A total of 136 patients received pemetrexed plus
either carboplatin or cisplatin every three weeks for up to 6 cycles; patients without disease
progression after 4 cycles of chemotherapy could continue maintenance pemetrexed until
disease progression, unacceptable toxicity, or investigator determination that the patient was
no longer benefiting from treatment. Left Ventricular Ejection Fraction (LVEF) was evaluated
at screening and every 12 weeks. The median duration of treatment was 8.1 months for
patients treated with TAGRISSO and 4.2 months for chemotherapy-treated patients. The
trial population characteristics were: median age 62 years, age less than 65 (58%), female
(64%), Asian (65%), never smokers (68%), and ECOG PS 0 or 1 (100%).

Clinically relevant laboratory abnormalities in AURA3 that occurred in <20% of patients
receiving TAGRISSO included increased blood creatinine (7%).
Postmarketing Experience
The following adverse reactions have been identified during post-approval use of
TAGRISSO. 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.
Skin and subcutaneous tissue: Stevens-Johnson syndrome, erythema multiforme,
cutaneous vasculitis
DRUG INTERACTIONS
Effect of Other Drugs on Osimertinib
Strong CYP3A Inducers
Co-administering TAGRISSO with a strong CYP3A4 inducer decreased the exposure
of osimertinib compared to administering TAGRISSO alone [see Clinical Pharmacology
(12.3) in the full Prescribing Information]. Decreased osimertinib exposure may lead to
reduced efficacy.

Avoid co-administering TAGRISSO with strong CYP3A inducers. Increase the TAGRISSO
dosage when co-administering with a strong CYP3A4 inducer if concurrent use is
unavoidable [see Dosage and Administration (2.4) in the full Prescribing Information].
No dose adjustments are required when TAGRISSO is used with moderate and/or weak
CYP3A inducers.
Effect of Osimertinib on Other Drugs
Co-administering TAGRISSO with a breast cancer resistant protein (BCRP) or P-glycoprotein
(P-gp) substrate increased the exposure of the substrate compared to administering it
alone [see Clinical Pharmacology (12.3) in the full Prescribing Information]. Increased
BCRP or P-gp substrate exposure may increase the risk of exposure-related toxicity.
Monitor for adverse reactions of the BCRP or P-gp substrate, unless otherwise instructed
in its approved labeling, when co-administered with TAGRISSO.
Drugs That Prolong the QTc Interval
The effect of co-administering medicinal products known to prolong the QTc interval with
TAGRISSO is unknown. When feasible, avoid concomitant administration of drugs known
to prolong the QTc interval with known risk of Torsades de pointes. If not feasible to avoid
concomitant administration of such drugs, conduct periodic ECG monitoring [see Warnings
and Precautions (5.2) and Clinical Pharmacology (12.3) in the full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal studies and its mechanism of action [see Clinical Pharmacology
(12.1) in the full Prescribing Information], TAGRISSO can cause fetal harm when
administered to a pregnant woman. There are no available data on TAGRISSO use in pregnant
women. Administration of osimertinib to pregnant rats was associated with embryolethality
and reduced fetal growth at plasma exposures 1.5 times the exposure at the recommended
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
When administered to pregnant rats prior to embryonic implantation through the end of
organogenesis (gestation days 2-20) at a dose of 20 mg/kg/day, which produced plasma
exposures of approximately 1.5 times the clinical exposure, osimertinib caused postimplantation loss and early embryonic death. When administered to pregnant rats from
implantation through the closure of the hard palate (gestation days 6 to 16) at doses of
1 mg/kg/day and above (0.1 times the AUC observed at the recommended clinical dose of
80 mg once daily), an equivocal increase in the rate of fetal malformations and variations
was observed in treated litters relative to those of concurrent controls. When administered
to pregnant dams at doses of 30 mg/kg/day during organogenesis through lactation
Day 6, osimertinib caused an increase in total litter loss and postnatal death. At a dose of
20 mg/kg/day, osimertinib administration during the same period resulted in increased
postnatal death as well as a slight reduction in mean pup weight at birth that increased in
magnitude between lactation days 4 and 6.
Lactation
Risk Summary
There are no data on the presence of osimertinib or its active metabolites in human milk, the
effects of osimertinib on the breastfed infant or on milk production. Administration to rats
during gestation and early lactation was associated with adverse effects, including reduced
growth rates and neonatal death [see Use in Specific Populations (8.1) in the full Prescribing
Information]. Because of the potential for serious adverse reactions in breastfed infants
from osimertinib, advise women not to breastfeed during treatment with TAGRISSO and for
2 weeks after the final dose.
Females and Males of Reproductive Potential
Based on animal data, TAGRISSO can cause malformations, embryo lethality, and postnatal
death at doses resulting in exposures 1.5 times or less the human exposure at the clinical
dose of 80 mg daily [see Use in Specific Populations (8.1) in the full Prescribing Information].
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating TAGRISSO.
Contraception
Females
Advise females of reproductive potential to use effective contraception during treatment
with TAGRISSO and for 6 weeks after the final dose [see Use in Specific Populations (8.1)
in the full Prescribing Information].
Males
Advise male patients with female partners of reproductive potential to use effective
contraception during and for 4 months following the final dose of TAGRISSO [see
Nonclinical Toxicology (13.1) in the full Prescribing Information].
Infertility
Based on animal studies, TAGRISSO may impair fertility in females and males of reproductive
potential. The effects on female fertility showed a trend toward reversibility. It is not known
whether the effects on male fertility are reversible [see Nonclinical Toxicology (13.1) in the
full Prescribing Information].
Pediatric Use
The safety and effectiveness of TAGRISSO in pediatric patients have not been established.
Geriatric Use
Forty-three percent (43%) of the 1479 patients in ADAURA (n=337), FLAURA (n=279),
AURA3 (n=279), AURA Extension (n=201), AURA2 (n=210), and AURA1, (n=173) were
65 years of age and older. No overall differences in effectiveness were observed based on
age. Exploratory analysis suggests a higher incidence of Grade 3 and 4 adverse reactions
(35% vs 27%) and more frequent dose modifications for adverse reactions (32% vs 21%) in
patients 65 years or older as compared to those younger than 65 years.
Renal Impairment
No dose adjustment is recommended in patients with creatinine clearance (CLcr) 15 89 mL/min, as estimated by Cockcroft-Gault. There is no recommended dose of TAGRISSO
for patients with end-stage renal disease (CLcr <15 mL/min) [see Clinical Pharmacology
(12.3) in the full Prescribing Information].
Hepatic Impairment
No dose adjustment is recommended in patients with mild to moderate hepatic impairment
(Child-Pugh A and B or total bilirubin ≤ ULN and AST > ULN or total bilirubin 1 to 3 times
ULN and any AST). There is no recommended dose for TAGRISSO for patients with severe
hepatic impairment (total bilirubin between 3 to 10 times ULN and any AST) [see Clinical
Pharmacology (12.3) in the full Prescribing Information].
Distributed by: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
TAGRISSO is a registered trademark of the AstraZeneca group of companies.
©AstraZeneca 2021
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is a lethal cancer with a 5-year survival rate of 10%.1 For
patients with advanced disease, there is a critical need to
develop therapeutics with a long-term goal of improved clinical outcomes. The key molecular alterations in PDAC have been
well described and include pathologic alterations in tumor
suppressor genes CDKN2A, SMAD4, and TP53, as well as in the
oncogene KRAS.2,3 Few systemic treatment options effectively
target pathologic alterations in these genes (F I G U R E ).2
Tissue-agnostic approvals have led to the availability of
new therapeutic agents in PDAC. These pathologic alterations
include mismatch repair deficient with microsatellite instability,4,5 BRAF V600E,3 and rare gene fusions of NTRK6 and
NRG1.7 Recent research has suggested that epigenetic changes
across cancer types provide plasticity that facilitate adaptive
resistance.8 It remains uncertain whether preclinical models
of adaptive resistance mediated through transcription can be
successfully targeted to improve clinical outcomes. As such,
a new focus of research has reconsidered the mechanisms in
regulating transcription as a novel target for advanced disease.9

TARGETING TRANSCRIPTIONAL REGULATION IN PDAC
Transcription factors are key regulators of cancer proliferation
and adaptation within the context of the tissue microenvironment and physiologic states of stress.10 Historic approaches
to targeting transcription across cancer types have inhibited
hormonal signaling,11 regulatory protein-protein interactions,12
and pathways of proteasomal degradation.13
Although these mechanisms are well described, the success
of clinical targeting in PDAC has remain modest to date. For
example, the use of histone deacetylase (HDAC) inhibitors in
PDAC has yet to yield objective response or survival advantage.14,15 BET inhibitors have largely been studied in preclinical
models of PDAC.16 An ongoing phase 1 National Cancer
Institute–sponsored clinical trial (NCT05053971) is investigating the combination of HDAC and BET inhibitors with planned
phase 2 expansion that will focus on patients with PDAC. It is
important to note that a majority of prior work has considered
the use of single-agent epigenetic targets; however, evaluating novel combinations and studying transcriptional targets
as a function of adaptive resistance may provide a pathway for
future therapeutic development.
CDK7 is an integral regulator of transcription across
cancer types that functions at the site of the gene promoter
to mediate the activation of RNA polymerase II.17 In preclinical models of PDAC, CDK7 inhibition has been shown to
induce apoptosis, cell cycle arrest, and repress NFκB signaling.18 Importantly, these same preclinical models with CDK7
inhibition showed significant downregulation of the transcription of master regulator MYC.19 CDK7 serves as dual function
in both transcriptional regulation and checkpoints of cell
cycling.20 The unique sensitivity of CDK7 inhibition for cancer
has dependency on super-enhancer function in transcriptional regulation.21
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Most prior work with CDK7 inhibition was performed
with small molecule THZ1.18 It is important to consider that
THZ1 has multiple off-target effects including inhibition of
CDK12 and CDK13.17 THZ1 has not been supported in active
clinical trials.
SY-1365 was first developed for improved selectivity against
CDK7 with preclinical activity seen across multiple cancer
types.22 This approach was further refined with SY-5609 based
on structure-based discovery to achieve sub-nM on-target
activity.23 Follow-up evaluation has shown activity of SY-5609
in multiple preclinical cancer models of PDAC with improvement in control of KRAS-mutant PDAC xenografts when
combined with gemcitabine chemotherapy.23,24
Early-phase clinical trials with CDK7 inhibition have evaluated the safety profile of 3 unique CDK7 inhibitors including
ICEC0942, SY-1365, and SY-5609.22,25,26 The safety and tolerability of SY-5609 monotherapy as an orally bioavailable agent has
been reported from phase 1 investigation.26 Toxicities reported
at grade 3 or higher included thrombocytopenia (15%), nausea
(9%), anemia (9%), fatigue (9%), and abdominal pain (9%) in the
population of patients who had multiple lines of prior therapy.26 Importantly, in the subgroup of participants with PDAC,
5 of 13 patients (38%) achieved disease control for advanced
pancreatic cancer with single-agent SY-5609. This was notable
for participants with disease progression after receiving both
gemcitabine and combination 5-fluorouracil (5-FU)–containing

F I G U RE . C omm o n Mu t ated Genes o f PDAC 2

Gene

Frequency

Gene

Frequency

PIK3CA
KRAS

TP53

CDKN2A

71%

MAP2K4
ATM
ACVR1B

49%

BRAF
APC
SF3B1

22%

STK11/
LKB1
FBXW7

SMAD4

ARID1A

MLL3

3%

20%

2%

ARID1
CREBBP
SMARCA4

6%
4%

EP300
ERBB2a

1%
0.4%

PDAC, pancreatic ductal carcinoma.
In addition to mutation, ERBB2 may be overexpressed or amplified in approximately 10%-30% of
patients with PDAC.

a
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chemotherapy, for whom standard-of-care therapeutic options remain limited. An ongoing
dose-expansion cohort is actively recruiting
(NCT04247126) to better understand the tolerability and activity of SY-5609 in combination with
gemcitabine-containing chemotherapy.27
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personalized strategies that extend beyond the
currently available cytotoxic chemotherapy. The
current standard of care for metastatic pancreatic
cancer remains as FOLFIRINOX 28 (folinic acid,
5-FU, irinotecan hydrochloride, oxaliplatin) and
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predict improved clinical outcomes with the early
incorporation of platinum-containing chemotherapy.30 Distinct expression profiles may represent
cancers with vulnerabilities to transcriptional
targeting. These analyses could integrate with
the understanding of GATA6 expression in defining basal versus classical subtypes of PDAC.31
Understanding the plasticity of adaptive resistance remains a critical unmet need for patients
with advanced PDAC, particularly when considering the near-universal resistance to standard
chemotherapy. ■
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In the News

FDA GRANTS ORPHAN DRUG STATUS TO SY-5609 FOR PANCREATIC CANCER
THE FDA HAS GRANTED an orphan drug designation to the CDK7 inhibitor
SY-5609 for use as a potential therapeutic option in patients with relapsed metastatic
pancreatic cancer, according to an announcement from Syros Pharmaceuticals Inc.1
SY-5609 has been shown to hinder cancer growth in pancreatic ductal
adenocarcinoma (PDAC) xenograft models; for many cases, the agent was found to
result in regressions.2 The agent has also been found to potentiate the activity of
gemcitabine in PDAC cells in vitro as well as in xenografts in vivo. In PDAC preclinical

models, SY-5609 has also been found to potentiate paclitaxel activity.
“The orphan drug designation underscores the urgency of our efforts to develop
SY-5609 for patients with pancreatic cancer, one of the most devastating and
difficult-to-treat malignancies,” David A. Roth, MD, chief medical officer of Syros
Pharmaceutics Inc, stated in a news release.1 ■
For references and full news story on OncLive® at bit.ly/3RqZ4T6.
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To decrease the incidence of chemotherapy-induced
myelosuppression in patients when administered prior to a platinum/
etoposide-containing regimen or topotecan-containing regimen

FOR EXTENSIVE-STAGE
SMALL CELL LUNG
CANCER (ES-SCLC)

SPARE THE MARROW.

COSELA HELPS PROTECT AGAINST MYELOSUPPRESSION,

COSELA™ (trilaciclib) helps
protect hematopoietic stem
and progenitor cells (HSPCs),
the source of blood cell
lineages, including neutrophils,
red blood cells, and platelets

THE FIRST AND ONLY PROACTIVE MULTILINEAGE MYELOPROTECTION THERAPY
In the Pivotal Study in 1st-line ES-SCLC, COSELA administered before an etoposide/carboplatin + atezolizumab (E/P/A)
regimen resulted in1:
REDUCED INCIDENCE AND DURATION OF SEVERE NEUTROPENIA
Primary Endpoints: 1.9% vs 49.1% (P<0.0001) and 0 days vs 4 days (P<0.0001) with and without COSELA, respectively*
NUMERICALLY LOWERED INCIDENCE OF GRADE 3/4 ANEMIA AND RBC TRANSFUSIONS
Secondary Endpoints: 19% vs 28% and 13% vs 21% with and without COSELA, respectively†
REDUCED THE INCIDENCE OF GRADE 3/4 THROMBOCYTOPENIA
Secondary Endpoint: 1.9% vs 37.7% with and without COSELA (P=0.0026) ‡
REDUCED RATE OF CHEMOTHERAPY DOSE REDUCTIONS
Secondary Endpoint: 2.1 vs 8.5 with and without COSELA (P=0.0195) §

REVIEW MULTILINEAGE EFFICACY AT COSELA.COM
INDICATION
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression in adult patients when
administered prior to a platinum/etoposide-containing regimen or topotecan-containing regimen for extensive-stage small
cell lung cancer (ES-SCLC).
*Multiplicity-adjusted P values. Adjusted relative risk (aRR) 0.038 (95% CI, 0.008, 0.195) and mean difference -3.6 (95% CI, -4.9, -2.3), respectively. Duration
evaluated in Cycle 1.
†
aRR 0.663 (95% CI, 0.336, 1.310) and aRR 0.642 (95% CI, 0.294, 1.404). RBC transfusions measured on/after 5 weeks. Grade 3/4 anemia defined as Grade 3/4
decreased hemoglobin.
‡
Raw one-sided P value not adjusted for multiplicity. aRR 0.053 (95% CI, 0.008, 0.356). Results for platelet endpoints including incidence of Grade 3/4
thrombocytopenia and platelet transfusions were not consistent across COSELA clinical trials; in studies 2 and 3, no difference in the incidence of Grade 3/4
thrombocytopenia AEs was observed between the COSELA and placebo groups.
§
Raw one-sided P value not adjusted for multiplicity. Rate of all-cause dose reductions, events per 100 cycles. aRR 0.242 (95% CI, 0.079, 0.742).
References: COSELA (trilaciclib). Prescribing Information. G1 Therapeutics, Inc; 02/2021. 1. Daniel D,
Kuchava V, Bondarenko I, et al. Trilaciclib prior to chemotherapy and atezolizumab in patients with
newly diagnosed extensive-stage small cell lung cancer: a multicentre, randomised, double-blind,
placebo-controlled Phase II trial. Int J Cancer. 2021;148:2557-2570. doi: 10.1002/ijc.33453.
G1 Therapeutics™ and the G1 Therapeutics logo, COSELA™ and the COSELA logo are trademarks
of G1 Therapeutics, Inc.
©2022 G1 Therapeutics, Inc. All rights reserved. US-2200057 05/2022

SPEAR THE TUMOR.
WHILE CHEMOTHERAPY TARGETS CANCER CELLS

SELECT IMPORTANT SAFETY INFORMATION
CONTRAINDICATION
• COSELA is contraindicated in patients with a history
of serious hypersensitivity reactions to trilaciclib.

WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis
and Thrombophlebitis

• COSELA administration can cause injection-site reactions,
including phlebitis and thrombophlebitis, which occurred in
56 (21%) of 272 patients receiving COSELA in clinical trials,
including Grade 2 (10%) and Grade 3 (0.4%) adverse reactions.
Monitor patients for signs and symptoms of injection-site
reactions, including infusion-site pain and erythema during
infusion. For mild (Grade 1) to moderate (Grade 2) injection-site
reactions, flush line/cannula with at least 20 mL of sterile 0.9%
Sodium Chloride Injection, USP or 5% Dextrose Injection, USP
after end of infusion. For severe (Grade 3) or life-threatening
(Grade 4) injection-site reactions, stop infusion and permanently
discontinue COSELA. Injection-site reactions led to
discontinuation of treatment in 3 (1%) of the 272 patients.

Acute Drug Hypersensitivity Reactions

• COSELA administration can cause acute drug hypersensitivity
reactions, which occurred in 16 (6%) of 272 patients receiving
COSELA in clinical trials, including Grade 2 reactions (2%).
Monitor patients for signs and symptoms of acute drug
hypersensitivity reactions. For moderate (Grade 2) acute drug

hypersensitivity reactions, stop infusion and hold COSELA until
the adverse reaction recovers to Grade ≤1. For severe (Grade 3)
or life-threatening (Grade 4) acute drug hypersensitivity
reactions, stop infusion and permanently discontinue COSELA

Interstitial Lung Disease/Pneumonitis

• Severe, life-threatening, or fatal interstitial lung disease
(ILD) and/or pneumonitis can occur in patients treated with
cyclin-dependent kinases (CDK)4/6 inhibitors, including
COSELA, with which it occurred in 1 (0.4%) of 272 patients
receiving COSELA in clinical trials. Monitor patients for
pulmonary symptoms of ILD/pneumonitis. For recurrent
moderate (Grade 2) ILD/pneumonitis, and severe (Grade 3)
or life-threatening (Grade 4) ILD/pneumonitis, permanently
discontinue COSELA.

Embryo-Fetal Toxicity

• Based on its mechanism of action, COSELA can cause fetal
harm when administered to a pregnant woman. Females
of reproductive potential should use an effective method
of contraception during treatment with COSELA and for
at least 3 weeks after the final dose

ADVERSE REACTIONS
• The most common adverse reactions (≥10%) were fatigue,
hypocalcemia, hypokalemia, hypophosphatemia, aspartate
aminotransferase increased, headache, and pneumonia.

To report suspected adverse reactions, contact G1 Therapeutics at 1-800-790-G1TX
or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.
This information is not comprehensive. Please see the Brief Summary of Prescribing
Information on the adjacent page.

COSELA™ (trilaciclib) for injection, for intravenous use
Initial U.S. Approval: 2021
BRIEF SUMMARY OF PRESCRIBING INFORMATION
INDICATIONS AND USAGE
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression
in adult patients when administered prior to a platinum/etoposide-containing regimen or
topotecan-containing regimen for extensive-stage small cell lung cancer (ES-SCLC).
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dose of COSELA is 240 mg/m2 per dose. Administer as a 30-minute
intravenous infusion completed within 4 hours prior to the start of chemotherapy on each day
chemotherapy is administered.
The interval between doses of COSELA on sequential days should not be greater than 28 hours.
Missed Treatment Session(s)
If the COSELA dose is missed, discontinue chemotherapy on the day the COSELA dose was
missed. Consider resuming both COSELA and chemotherapy on the next scheduled day
for chemotherapy.
Discontinuation of Treatment
If COSELA is discontinued, wait 96 hours from the last dose of COSELA before resumption
of chemotherapy only.
Dose Modification for Adverse Reactions
Withhold, discontinue, or alter the administration of COSELA to manage adverse reactions
as described in Table 1 [see Warnings and Precautions (5)].
Table 1: Recommended Actions for Adverse Reactions
Adverse
Reaction

Severity Grade*

Recommended Action

Grade 1: Tenderness with
or without symptoms (e.g.,
warmth, erythema, itching)

Interrupt or slow infusion of COSELA. If
0.9% Sodium Chloride Injection, USP is
being used as a diluent/flush, consider
changing to 5% Dextrose Injection, USP
as appropriate for subsequent infusions.
Interrupt infusion of COSELA. If pain not
severe, follow instructions for Grade 1.
Otherwise, stop infusion in extremity and
rotate site of infusion to site in alternative
extremity. If 0.9% Sodium Chloride
Injection, USP is being used as a diluent/
flush, consider changing to 5% Dextrose
Injection, USP as appropriate for
subsequent infusions. Central access
may also be considered.
Stop infusion and permanently
discontinue COSELA.

Grade 2: Pain; lipodystrophy;
edema; phlebitis
Injection site
reactions
including
phlebitis and
thrombophlebitis

Acute drug
hypersensitivity
reactions

Interstitial
lung disease/
pneumonitis

Other toxicities

Grade 3: Ulceration or
necrosis; severe tissue
damage; operative
intervention indicated.
Grade 4: Life- threatening
consequences; urgent
interventions indicated.
Grade 2: Moderate;
minimal, local or noninvasive
intervention indicated; limiting
Activities of Daily Living (ADL).
Grade 3: Severe or
medically significant but not
immediately life-threatening;
hospitalization or prolongation
of hospitalization indicated;
disabling; limiting
self-care ADL.
OR
Grade 4: Life-threatening
consequences; urgent
intervention indicated.
Grade 2 (symptomatic)

Grades 3: Severe symptoms;
limiting self-care ADL;
oxygen indicated.
OR
Grade 4: Life-threatening
respiratory compromise;
urgent intervention
indicated (e.g., tracheotomy
or intubation)
Grade 3: Severe or medically
significant but not immediately
life-threatening; hospitalization
or prolongation of
hospitalization indicated;
disabling; limiting
self-care ADL.
Grade 4: Life-threatening
consequences; urgent
intervention indicated.

Stop infusion and hold COSELA until
recovery to Grade ≤1 or baseline, then
consider resuming COSELA. If Grade 2
recurs, permanently discontinue COSELA.
Permanently discontinue COSELA.

Hold COSELA until recovery to
Grade ≤1 or baseline, then consider
resuming COSELA.
If Grade 2 recurs, permanently
discontinue COSELA.
Permanently discontinue COSELA.

Hold COSELA until recovery to
Grade ≤1 or baseline, then consider
resuming COSELA.
If Grade 3 recurs, permanently
discontinue COSELA.
Permanently discontinue COSELA.

*National Cancer Institute – Common Terminology for Adverse Events (NCI-CTCAE) Version 4.03x
CONTRAINDICATIONS
COSELA is contraindicated in patients with a history of serious hypersensitivity reactions
to trilaciclib. Reactions have included anaphylaxis [see Warnings and Precautions (5.2)].
WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis and Thrombophlebitis
COSELA administration can cause injection-site reactions, including phlebitis and thrombophlebitis.
Injection-site reactions, including phlebitis and thrombophlebitis, occurred in 56 (21%) of
272 patients receiving COSELA in clinical trials, including Grade 2 (10%) and Grade 3 (0.4%)
adverse reactions (ARs). The median time to onset from start of COSELA was 15 days (range 1 to
542) and from the preceding dose of COSELA was 1 day (1 to 15). The median duration was 1 day
(range 1 to 151 for the resolved cases). Injection-site reactions, including phlebitis and
thrombophlebitis, resolved in 49 (88%) of the 56 patients and led to discontinuation of treatment
in 3 (1%) of the 272 patients.
Monitor patients for signs and symptoms of injection-site reactions, phlebitis, and thrombophlebitis,
including infusion-site pain and erythema during infusion. For mild (Grade 1) to moderate (Grade 2)
injection-site reactions, flush line/cannula with at least 20 mL of sterile 0.9% Sodium Chloride
Injection, USP or 5% Dextrose Injection, USP after end of infusion. For severe (Grade 3) or lifethreatening (Grade 4) injection-site reactions, stop infusion and permanently discontinue COSELA
[see Dosage and Administration (2.2)].
Acute Drug Hypersensitivity Reaction
COSELA administration can cause acute drug hypersensitivity reactions, including facial edema
and urticaria. Acute drug hypersensitivity reactions occurred in 16 (6%) of 272 patients receiving
COSELA in clinical trials, including Grade 2 reactions (2%). One patient experienced a Grade 2
anaphylactic reaction 4 days after receiving COSELA, which resolved with epinephrine, and
treatment with COSELA was continued. The median time to onset from start of COSELA was
77 days (range 2 to 256) and from the preceding dose of COSELA was 1 day (range 1 to 28). The
median duration was 6 days (range 1 to 69 for the resolved cases). Acute drug hypersensitivity
reactions resolved in 12 (75%) of the 16 patients.
Monitor patients for signs and symptoms of acute drug hypersensitivity reactions including
facial, eye, and tongue edema, urticaria, pruritus, and anaphylactic reactions. For moderate
(Grade 2) acute drug hypersensitivity reactions, stop infusion and hold COSELA until the adverse

reaction recovers to Grade ≤1. For severe (Grade 3) or life-threatening (Grade 4) acute drug
hypersensitivity reactions, stop infusion and permanently discontinue COSELA [see Dosage and
Administration (2.2)].
Interstitial Lung Disease/Pneumonitis
Severe, life-threatening, or fatal interstitial lung disease (ILD) and/or pneumonitis can occur in
patients treated with cyclin-dependent kinases (CDK)4/6 inhibitors, the same drug class as
COSELA. ILD/pneumonitis occurred in 1 (0.4%) of 272 patients receiving COSELA in clinical trials.
The adverse reaction was Grade 3 and reported 2 months after discontinuing COSELA, in a patient
receiving a confounding medication. The adverse reaction did not resolve.
Monitor patients for pulmonary symptoms indicative of ILD/pneumonitis such as cough, dyspnea,
and hypoxia. For recurrent moderate (Grade 2) ILD/pneumonitis, permanently discontinue
COSELA. For severe (Grade 3) or life-threatening (Grade 4) ILD/pneumonitis, permanently
discontinue COSELA [see Dosage and Administration (2.2)].
Embryo-Fetal Toxicity
Based on its mechanism of action, COSELA can cause fetal harm when administered to
a pregnant woman. Females of reproductive potential should use an effective method
of contraception during treatment with COSELA and for at least 3 weeks after the final dose [see
Use in Specific Populations (8.1, 8.3)].
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the label:
• Injection-Site Reactions, including phlebitis and thrombophlebitis [see Warnings and
Precautions (5.1)]
• Acute Drug Hypersensitivity Reactions [see Warnings and Precautions (5.2)]
• ILD/Pneumonitis [see Warnings and Precautions (5.3)]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared with rates in the clinical trials
of another drug and may not reflect the rates observed in clinical practice.
The safety of COSELA was evaluated in Studies 1, 2, and 3 [see Clinical Studies (14)]. Patients
received COSELA 240 mg/m2 by 30-minute intravenous infusion prior to chemotherapy on each
chemotherapy day. The data described in this section reflect exposure to COSELA among
240 patients (122 patients in the trilaciclib group and 118 patients in the placebo group) being
treated for extensive stage-small cell lung cancer (ES-SCLC) in 3 randomized, double-blind,
placebo-controlled trials: 32 patients with treatment naïve ES-SCLC received carboplatin (AUC 5
Day 1) + etoposide (100 mg/m2 Days 1-3) every 21 days; 58 received carboplatin (AUC 5 Day 1)
+ etoposide (100 mg/m2 Days 1-3) every 21 days + atezolizumab (1200 mg on Day 1) every
21 days; 32 patients with previously treated ES-SCLC received topotecan (1.5 mg/m2 Days 1-5)
every 21 days.
Study 1: COSELA Prior to Etoposide, Carboplatin, and Atezolizumab (E/P/A)
Patients with newly diagnosed ES-SCLC not previously treated with chemotherapy
Study 1 (G1T28-05; NCT03041311) was an international, randomized (1:1), double-blind,
placebo-controlled study of COSELA or placebo administered prior to treatment with etoposide,
carboplatin, and atezolizumab (E/P/A) for patients with newly diagnosed ES-SCLC not previously
treated with chemotherapy. The data presented below are for the 105 patients who received
study treatment.
Eighty-five percent of patients receiving COSELA and 91% receiving placebo completed 4 cycles
of induction therapy.
Study 2: COSELA Prior to Etoposide and Carboplatin (E/P)
Patients with newly diagnosed ES-SCLC not previously treated with chemotherapy
Study 2 (G1T28-02; NCT02499770) was an international, randomized (1:1), double-blind,
placebo-controlled study of COSELA or placebo administered prior to treatment with etoposide
and carboplatin (E/P) for patients with newly diagnosed ES-SCLC not previously treated with
chemotherapy. The data presented below are for the 75 patients who received study treatment.
Seventy-six percent of patients in the COSELA group and 87% of patients in the placebo group
completed at least 4 cycles of therapy. The median duration of treatment was 6 cycles in each
treatment group.
Study 3: COSELA Prior to Topotecan
Patients with ES-SCLC previously treated with chemotherapy
Study 3 (G1T28-03; NCT02514447) was an international, randomized (2:1), double-blind,
placebo-controlled study of COSELA or placebo administered prior to treatment with topotecan for
patients with ES-SCLC previously treated with chemotherapy. The data presented below are for
the 60 patients who received study treatment with the 1.5 mg/m2 dose of topotecan.
Thirty-eight percent of patients receiving COSELA and 29% of patients receiving placebo
completed 5 or more cycles of therapy. The median duration of treatment was 3 cycles in each
treatment group.
Integrated Safety Analysis
The adverse reaction summary presented in Table 3 are pooled safety results from Studies 1, 2,
and 3. The patients included in the pooling are those randomized patients that received at least 1
dose of COSELA (122 patients) or placebo (118 patients).
Seventy-one percent of patients receiving COSELA and 78% of patients receiving placebo
completed at least 4 cycles of therapy. The median duration of treatment was the same (4 cycles)
for patients receiving COSELA and placebo.
Serious adverse reactions occurred in 30% of patients receiving COSELA. Serious adverse
reactions reported in >3% of patients who received COSELA included respiratory failure,
hemorrhage, and thrombosis.
Permanent discontinuation due to an adverse reaction occurred in 9% of patients who received
COSELA. Adverse reactions leading to permanent discontinuation of any study treatment for
patients receiving COSELA included pneumonia (2%), asthenia (2%), injection-site reaction,
thrombocytopenia, cerebrovascular accident, ischemic stroke, infusion-related reaction,
respiratory failure, and myositis (<1% each).
Fatal adverse reactions were observed in 5% of patients receiving COSELA. Fatal adverse
reactions for patients receiving COSELA included pneumonia (2%), respiratory failure (2%), acute
respiratory failure (<1%), hemoptysis (<1%), and cerebrovascular accident (<1%).
Infusion interruptions due to an adverse reaction occurred in 4.1% of patients who
received COSELA.
The most common adverse reactions (≥10%) were fatigue, hypocalcemia, hypokalemia,
hypophosphatemia, aspartate aminotransferase increased, headache, and pneumonia. The most
frequently reported Grade ≥3 adverse reaction (≥5%) in patients receiving COSELA occurring at
the same or higher incidence than in patients receiving placebo was hypophosphatemia.
The most common adverse reactions reported in at least 5% of patients receiving COSELA with
a ≥2% higher incidence compared to patients receiving placebo are shown in Table 3.
Table 3: Adverse Reactions in ≥5% Patients with SCLC Receiving COSELA (with ≥2% Higher
Incidence in COSELA Compared to Placebo)
Adverse Reaction

Fatigue
Hypocalcemiab
Hypokalemiac
Hypophosphatemiad
Aspartate aminotransferase
increasede
Headache
Pneumonia
Rash
Infusion-related reaction
Edema peripheral
Abdominal pain upper
Thrombosis
Hyperglycemia

COSELA (N=122)
All Gradesa
Grade ≥3
(%)
(%)
34
3
24
<1
22
6
21
7
17
<1
13
10
9
8
7
7
7
6

0
7
<1
0
0
0
3
2

Placebo (N=118)
All Gradesa
Grade ≥3
(%)
(%)
27
2
21
<1
18
3
16
2
14
<1
9
8
6
2
4
3
2
3

0
7
0
0
<1
0
2
0

Graded per NCI CTCAE v4.03x
Hypocalcemia=calcium decreased (lab) or treatment-emergent adverse event (TEAE) preferred term
‘Hypocalcemia’
c
Hypokalemia=potassium decreased (lab) or TEAE preferred terms ‘Hypokalemia,’ ‘Blood
potassium decreased’
a

b

Hypophosphatemia=phosphate decreased (lab) or TEAE preferred terms ‘Hypophosphatemia,’ ‘Blood
phosphorus decreased’
Aspartate aminotransferase increased=aspartate aminotransferase increased (lab) or TEAE preferred
term ‘Blood aspartate aminotransferase increased’

d

e

Grade 3/4 hematological adverse reactions occurring in patients treated with COSELA and
placebo included neutropenia (32% and 69%), febrile neutropenia (3% and 9%), anemia (16%
and 34%), thrombocytopenia (18% and 33%), leukopenia (4% and 17%), and lymphopenia (<1%
and <1%), respectively.
DRUG INTERACTIONS
Effect of COSELA on Other Drugs, Certain OCT2, MATE1, and MATE 2K Substrates
COSELA is an inhibitor of OCT2, MATE1, and MATE-2K. Co-administration of COSELA may
increase the concentration or net accumulation of OCT2, MATE1, and MATE-2K substrates in the
kidney (e.g., dofetilide, dalfampridine, and cisplatin) [see Clinical Pharmacology (12.3)].
Refer to the prescribing information for these concomitant medications for assessing the benefit and
risk of concomitant use of COSELA.
Table 4: Potentially Significant Drug Interactions with COSELA
Drugs
Dofetilide

Dalfampridine

Cisplatin

Recommendations
The potential benefits of
taking COSELA concurrently
with dofetilide should be
considered against the risk
of QT interval prolongation.

Comments
Increased dofetilide blood levels
may occur in patients who are also
receiving COSELA. Increased plasma
concentrations of dofetilide may
cause serious ventricular arrhythmias
associated with QT interval prolongation,
including torsade de pointes.
The potential benefits of taking Increased dalfampridine blood levels
COSELA concurrently with
may occur in patients who are also
dalfampridine should be
receiving COSELA. Elevated levels of
considered against the risk
dalfampridine increase the risk of seizure.
of seizures in these patients.
Closely monitor for
Concurrent treatment with COSELA may
nephrotoxicity.
increase the exposure and alter the net
accumulation of cisplatin in the kidney,
which may associate with dose-related
nephrotoxicity.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on the mechanism of action, COSELA can cause fetal harm when administered to
a pregnant woman [see Clinical Pharmacology (12)]. There are no available human or animal
data on COSELA use to evaluate for a drug-associated risk of major birth defects, miscarriage
or adverse maternal or fetal outcomes. Advise pregnant women of the potential risk to a fetus.
The 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.
However, the background risk of major birth defects is 2% to 4% and of miscarriage is 15%
to 20% of clinically recognized pregnancies in the United States general population.
Lactation
Risk Summary
There are no data on the presence of trilaciclib in either human or animal milk, the effects on the
breastfed child or the effects on milk production. Because of the potential for serious adverse
reactions in breastfed children, advise lactating women to not breastfeed while taking COSELA
and for at least 3 weeks after the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Based on its mechanism of action, COSELA can cause fetal harm if administered to a pregnant
woman [see Use in Specific Populations (8.1)]. Pregnancy testing is recommended for females of
reproductive potential prior to initiating COSELA.
Contraception
COSELA can cause fetal harm when administered to pregnant women [see Use in Specific
Populations (8.1)]. Advise female patients of reproductive potential to use effective contraception
during treatment with COSELA and for at least 3 weeks after the final dose.
Infertility
No studies have been performed in humans to evaluate the effects of COSELA on fertility
in either sex.
Based on animal toxicology studies, COSELA may impair fertility in females of reproductive
potential [see Nonclinical Toxicology (13.1)].
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use
In the pooled efficacy dataset from Studies 1, 2 and 3, 46% of 123 patients randomized to
COSELA were ≥65 years of age, and 49% of 119 patients randomized to placebo were ≥65 years
of age. No overall differences in safety or effectiveness of COSELA were observed between these
patients and younger patients.
Hepatic Impairment
Use of COSELA is not recommended in patients with moderate or severe hepatic impairment. No
dosage adjustment is recommended for patients with mild hepatic impairment (total bilirubin
≤ upper limit of normal [ULN] and aspartate aminotransferase [AST] > ULN, or total bilirubin
>1.0 to 1.5 × ULN, irrespective of AST). The pharmacokinetics of COSELA have not been
studied in patients with moderate or severe hepatic impairment (total bilirubin >1.5 × ULN,
irrespective of AST) [see Clinical Pharmacology (12.3)].
PATIENT COUNSELING INFORMATION
Injection Site Reactions, Including Phlebitis and Thrombophlebitis
Inform patients of the signs and symptoms of injection-site reactions, including phlebitis and
thrombophlebitis. Advise patients to contact their healthcare provider immediately for signs and
symptoms of injection-site reactions, including phlebitis and thrombophlebitis [see Warnings and
Precautions (5.1)].
Acute Drug Hypersensitivity Reactions
Advise patients to contact their healthcare provider immediately for signs and symptoms of acute
drug hypersensitivity reactions, including facial, eye, and tongue edema, urticaria, pruritis, and
anaphylactic reactions [see Warnings and Precautions (5.2)].
Interstitial Lung Disease/Pneumonitis
Advise patients to immediately report new or worsening respiratory symptoms [see Warnings and
Precautions (5.3) and Dosage and Administration (2.2)].
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 Use in Specific Populations (8.1)].
Advise females of reproductive potential to use effective contraception during treatment with
COSELA and for at least 3 weeks after the final dose [see Use in Specific Populations (8.1, 8.3)].
Lactation
Advise women not to breastfeed during treatment with COSELA and for at least 3 weeks after the
final dose of COSELA [see Use in Specific Populations (8.2)].
Drug Interactions
Advise patients to inform their health care providers of all concomitant medications, including
prescription medicines, over-the-counter drugs, vitamins, and herbal products [see Drug
Interactions (7)].
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Mobile Screening May Be a
Game Changer for Prostate Cancer
SYLVESTER COMPREHENSIVE CANCER CENTER

SYLVESTER COMPREHENSIVE CANCER

PSA EDUCATION IS KEY

Center at the University of Miami Miller School
of Medicine in Florida has started an initiative
to bring health education and free screenings to
individuals in the state residing in communities
in need. The Game Changer vehicles are offering prostate-specific antigen (PSA) screening for
prostate cancer.
“When we catch prostate cancer in the early
stages, there is a 95% chance that we can cure it.
But when you catch prostate cancer when it has
spread beyond the prostate, there is only a 25% to
30% chance of survival at 5 years,” said Brandon
Mahal, MD, assistant professor of radiation oncology at Sylvester. “The PSA is the best screening
test that we have in terms of being able to catch
cancer early and being able to cure it.”
The PSA is a simple blood test and results are
usually available within 24 hours. Game Changer
PSA screenings are free of charge, and participants whose results indicate further care will be
counseled and referred to locations where they
will have access to care, Mahal said.
“The Sylvester Office of Outreach and
Engagement team and the Game Changer
program have been providing cancer prevention and screening services to the South Florida
community for several years,” said Paco C.
Castellon, MPH, MBA, director of Sylvester’s
Community Outreach and Engagement Program.
“A critical component of our program since its
inception is ongoing, bidirectional engagement
with our community stakeholders to understand
the needs of the South Florida community. It
was through this ongoing engagement with the
community that we learned of the community’s
interest in prostate cancer screening.
Sylvester’s mobile PSA screening program joins
efforts such as those launched by Mount Sinai
Health System in New York, New York.

Recommendations for PSA screening have changed
over the years, and many individuals don’t know
whether or when screening should be done. For
example, Black men are at especially high risk
for prostate cancer, which makes PSA testing via
Sylvester’s mobile units in communities such as
Little Haiti in Florida even more important, according to Mahal.He noted that historically there was
some controversy around PSA.
“In particular in 2012, the United States
Preventive Services Task Force [USPSTF] issued a
recommendation against PSA screening, a grade
D recommendation, because [data from] 2 screening trials—one that was done in the United States
and one in Europe—came out and showed at the
time that the number of men needed to screen
with PSA screening to save 1 man’s life was over
1000,” Mahal said.
“The issue with that, and what a lot of prostate
cancer experts were warning the task force about,
was that prostate cancer takes a long time to become
a problem. They based the initial recommendation
on only 7 years of follow-up on PSA studies,” Mahal
said. The USPSTF changed its stance in 2018, after
13 years of follow-up showed that fewer than
800 men had to be screened to save 1 man’s life.
The task force no longer recommends against
PSA screening but leaves the decision to the
doctor and patient, according to Mahal.
“Nearly all of the major cancer organizations,
including the American Cancer Society, American
Society of Clinical Oncology, Prostate Cancer
Foundation, and American Urological Association,
recommend PSA screening predominately for
men from ages 50 to 70 years, with the precise
age range varying depending on the organization making the recommendations,” Mahal said.
“These organizations also agree that higher-risk
men should probably start screening around age
45. [With] the Game Changer vehicles, we will be
targeting high-risk men from ages 45 to 69.” ■
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The Emerging
Role of Digitally
Integrated Care in
Population Health
by KEITH ALGOZZINE

OUR HEALTH CARE SYSTEM is at a turning point. A surplus of challenges—related
to processes, as well as looming financial
implications—are congesting present-day
operations and threatening stability.
Providers can use population health to
identify and understand how genetics,
geographic location, social environments,
medical history, and other influences impact
the status of health in a particular demographic. Once particular health metrics
are discovered and identified in a studied group, communities can focus on those
specific issues and work to develop improved
health outcomes.
Implementing a population health strategy is fraught with structural obstacles and
challenges, but is a needed competency
for health care providers of all types, sizes,
and specialties. It involves processing vast
amounts of data, managing patients with
chronic diseases, and addressing recurring
hospital visits. Executing preventive services
requires providers to adopt new approaches,
and chief among them is implementing a
digital-first strategy for health care.
From a provider’s point of view, digitally
integrated care allows for immediate access
to medical data related to population health,
a review of a patient’s medical history, identification of patterns, and recommended
interventions. These features assist further
in targeting unique symptoms and stratifying
risk severity while keeping a laser focus on
the patient’s well-being and quality of care.
Engaging patients across multiple stages in
their health care journey, digitally integrated
care removes structural complexities and
simplifies workflows. The process becomes
streamlined and more intuitive, helping
providers to utilize population health data
to ultimately improve patient care and offer
effective treatment. ■
This article has been edited for length. To
read the full story visit bit.ly/3UL9iAA
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Adagrasib Elicits Responses in
KRAS G12C–Mutant NSCLC
by ASHLING WAHNER

is poor; the median overall survival [OS] is
THE KRAS G12C INHIBITOR adagraabout 5 months.
sib evoked early responses in the phase 1b
It’s important for us to study agents that have
portion of the phase 1/2 KRYSTAL-1 multiactivity in the brain. Adagrasib has an interestcohort trial (NCT03785249), which studied
ing property in that it inhibits the P-glycoprotein
patients with KRAS G12C–mutated non–small
efflux pump. This is a transporter that usually
cell lung cancer (NSCLC) who harbored active
pumps out drugs from the brain, and adagrasib
and untreated brain metastases, according to
directly inhibits it.
Joshua K. Sabari, MD.
When we studied this drug preclinically in
In the phase 1b cohort of KRYSTAL-1, the overmouse models, we were able to see nice CNS
all response rate (ORR) of 19 evaluable patients
concentration. In the clinic when we
with active, untreated central nervous
administered this drug in patients at
system (CNS) metastases was 32%
a regular dose of 600 mg [twice daily],
(n = 6; 95% CI, 12.6%-56.6%), with objecwhich is the recommended phase 2 dose,
tive intracranial responses observed
we were able to do lumbar punctures in
in patients with target and nontarget
2 patients in a phase 1b cohort [that was]
lesions. Sabari presented these data at
specifically for patients with active and
the 2022 American Society of Clinical
untreated brain metastases. The average
Oncology (ASCO) Annual Meeting.1
Kpuu unbound partition coefficient ratio
“KRAS has been undruggable for
Joshua K.
many years, and we’ve had many failed
was 0.47, suggesting that this drug has
Sabari, MD
trials in this disease,” Sabari said.
very good CNS penetration.
“[Adagrasib and sotorasib (Lumakras)] are the
We also have seen clinical regression in
first generation of KRAS G12C inhibitors. It’s an
patients. The intracranial ORR in the phase 1b
exciting time.”
cohort was 32%, which is similar to what we’ve
®
In an interview with OncologyLive , Sabari,
seen extracranially. The CNS is going to be an
active area of ongoing development of agents. In
an assistant professor in the Department of
other targeted alterations such as EGFR and ALK,
Medicine at NYU Grossman School of Medicine
having drugs with significant CNS activity is critand the medical director of Kimmel Pavilion
ical. It’s similar in the KRAS space.
12 at NYU Langone Health in New York, New
York, discussed the significance of adagrasib
as an agent with favorable CNS penetration. He
Please expand on the design of the
Q phase 1b portion of the KRYSTAL-1
also emphasized the importance of performing
next-generation sequencing (NGS) in all patients
study and the overall trial objectives.
with NSCLC to detect KRAS G12C mutations.
[KRYSTAL-1 is a phase 1/2 study including] dose
escalation followed by expansion. We initially
looked at just safety with the recommended
Please provide some background on
Q adagrasib and explain what makes
phase 2 dose to understand the maximum tolerated dose. We rapidly escalated to 600 mg twice a
this agent unique compared with others
day, and then we went into the expansion cohort,
available in this patient population.
where all patients were treated at 600 mg
Adagrasib, formerly known as MRTX849, is a
twice a day.
KRAS G12C inhibitor. It has dose-dependent
Data [from cohort A of the phase 2 portion of
pharmacokinetics. It also has a long half-life,
that study] were presented at [the ASCO meeting]
23 hours, which differentiates it from other KRAS
and were quite impressive. We saw a 43% objecG12C inhibitors.
tive response rate, a median progression-free
survival [PFS] of about 6.5 months, and a median
What has been previously
Q observed with this agent
OS of 12.6 months.
This [cohort included] an additional 25 patients
regarding CNS penetration in treated,
enrolled at the recommended phase 2 dose. These
stable CNS metastases?
patients had active and untreated brain metasKRAS G12C mutations are quite common,
tases. KRYSTAL-1 is the first study to look at
occurring in 10% to 12% of patients with NSCLC.
patients with [with KRAS G12C–mutant NSCLC]
In that population, upward of 40% of patients
and active and untreated brain metastases.
have brain metastases at presentation. This is
We defined these patients as those who were
an unmet need for our patients. The prognosis
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clinically asymptomatic, were not on high doses
of steroids, and were not on antiepileptics. We
excluded patients who had brainstem lesions, but
we did allow patients who had leptomeningeal
disease if they were clinically asymptomatic.
An efficacy objective of this cohort study was
to look at the intracranial response rate by modified [response assessment in neuro-oncology
(RANO)] brain metastasis criteria. We also looked
at extracranial response by RECIST 1.1 criteria. We wanted to look at safety, and if feasible,
we also wanted to look at the CSF [cerebrospinal
fluid] concentrations of the drug. We were able to
do that in 2 patients.

What is important to know
about patients with untreated
CNS metastases?

Q

We know from prior presentations of adagrasib
that this drug was associated with a 33% intracranial response rate in patients with stable, treated
brain metastases. With sotorasib, formerly known
as AMG 510, we saw prior presentations of about
a 13% response rate in patients with stable treated
brain metastases. [Some] patients had prior radiation to the [brain] lesion, so it was difficult to
identify whether the prior radiation or [adagrasib]
caused the regression or response.
In the phase 1b cohort of adagrasib in the
KRYSTAL-1 study, we specifically looked at
patients who had active and untreated brain
metastases. The response rate by the modified
RANO brain metastasis criteria by a blinded independent review committee was 32%. This was
similar to the rate we saw extracranially, which
was 37%, with an 88% concordance in responses
in the brain, as well as responses in the chest
and extracranially. A key [detail about this study]
is that no significant new CNS-specific adverse
effects [AEs] were identified with this agent.

Q

What has this study shown in terms
of durability of responses?

The median intracranial OS was not yet reached
in this study, which is exciting because the
median OS for patients with NSCLC with brain
metastases is poor. At [a median follow-up of
6.6 months], the median intracranial PFS was
4.2 months. This is in line with what we would
expect from this patient population.
We also saw patients who had prolonged
responses to therapy. One of the patients [whom]
I personally treated had a durable long-term
response to treatment of over 12 months. We’re

NSCLC

seeing responses in the clinic, and we’re also
seeing durability of those responses. Further data
[are] needed to confirm these findings.

How did intracranial responses differ
in those with target lesions vs those
with nontarget lesions?

Q

We enrolled 25 patients on to the study, and [19]
patients had RECIST 1.1–measurable disease. Of
those, [15] had target and nontarget lesions, and
4 patients had nontarget lesions only. The
response rates were similar [across these
2 groups]. The intracranial disease control rate
was also similar across both cohorts.
When developing a prospective study measuring active and untreated CNS metastases, it’s
important [to include patients with] target
lesions. Moving forward, [trials with] adagrasib, as well as with other agents being studied in
the brain, should have strict criteria for enrollment like we did.

What should be known about
systemic and intracranial
disease control?

Q

Current KRAS G12C inhibitors are not as effective as some of the EGFR inhibitors that we see.
With EGFR inhibitors, we’re seeing response
rates in the 80% range. With ALK inhibitors,
we’re also seeing response rates in the 80% range.
In KRAS G12C–mutant disease, we’re seeing
responses in the 35% to 45% range, so we still
have a long way to go.
The intracranial response of 32% that we
saw with adagrasib [in the KRYSTAL-1 study]
appears low, but it’s similar to what we would
expect from an extracranial response. If a patient
has a KRAS G12C mutation and is responding
extracranially in the chest, they’re likely also
going to respond in the brain. However, if they’re
not responding in the chest, they will probably
not derive benefit in the brain.
We do need to do more; we need to understand
these agents better. We need to find better combination strategies in later lines without sacrificing
or forgetting about the need for CNS activity.
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Q

What is important to know about
the safety profile of adagrasib?

[In KRYSTAL-1], patients were treated in a fasted
state at 600 mg twice a day with the capsule
formulation [of adagrasib]. We did see higher
rates of nausea, abdominal discomfort, and
emesis. I’m hoping that with the formulation now
as a tablet, these AEs will be less frequent, particularly in the fed state.
In clinical practice, most patients had these
gastrointestinal AEs with adagrasib in the first
2 to 4 weeks of therapy, and then they significantly improved over time, either with some
antiemetics or as the patient became more
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“KRAS has been undruggable for many
years, and we’ve had many failed trials in
this disease. Adagrasib and sotorasib are
the first generation of KRAS G12C
inhibitors. It’s an exciting time”
—JOSHUA K. SABARI, MD

used to these AEs.

What do these data mean for patients
with KRAS G12C–mutated disease
who have untreated CNS metastases, and
how do you see this agent fitting into the
treatment paradigm?

Q

For patients with KRAS G12C–mutant NSCLC,
the current FDA-approved frontline regimens
are chemotherapy and immunotherapy or
immunotherapy alone. Chemotherapy does
not have great CNS activity. Immunotherapy,
particularly pembrolizumab [Keytruda], which
is often used in the frontline setting, does
have CNS activity.
There is an ongoing cohort in the phase 1
expansion study with sotorasib for patients with
active and untreated CNS metastases. We’re looking forward to seeing [those] data. Additionally,
we’ve shown that adagrasib does have CNS
activity, but it’s not yet FDA approved. It has a
PDUFA [Prescription Drug User Free Act] date of
December 14, 2022.
An approval could change the potential landscape of this agent. Preclinically, the agent is
robust because of its dose-dependent pharmacokinetics and its long half-life. Because of the
CNS activity, particularly in a patient with active
untreated CNS metastases, I would prefer to use
adagrasib over sotorasib. However, according
to the data that we currently have, if a patient
is symptomatic, has vasogenic edema, has 1- or
1.5 cm sized lesion, or required steroids, I would
recommend radiating that lesion prior to considering a systemic therapy.

forward to seeing more results from these studies
in the frontline setting because there’s a potential
role for these agents there.
Lastly, in the later lines in patients who’ve
had progression on KRAS G12C inhibitors, the
resistance landscape is diverse. Thinking about
combination strategies—like potential combinations of upstream inhibitors such as SHIP2
inhibitors or SOS1 inhibitors or potential downstream inhibitors—might be an effective strategy
for targeting some of those resistant clones.

What main message about KRAS G12C
mutations in NSCLC would you like to
impart to colleagues?

Q

Test your patients in the frontline setting. You
need to molecularly profile your patients. If you’re
not obtaining NGS, you can’t identify the best
possible treatments for your patients.
In the past, we always profiled our young,
never-smoking patients, but KRAS G12C occurs
almost unanimously in patients who have smoked
in the past. It’s no longer appropriate to select
[whom] you sequence or [whom] you obtain NGS
for; it needs to be done in all patients.
KRAS is an oncogene and a driver alteration.
If we target it and successfully inhibit it, we are
benefiting and improving our patients’ quality
of life and longevity. Thinking about the future,
many inhibitors are being developed that may be
even more potent than the covalent inhibitors that
we have now in G12C. ■
REFERENCE
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Q

What are the next steps with
adagrasib and sotorasib?

The next step for these agents is to confirm their
activity in a phase 3 study. Both sotorasib and
adagrasib are being compared with docetaxel
in the second line. [These agents] work in the
second-line setting.
From there, the next logical step is asking:
What if we move them to the frontline setting?
Would patients respond longer and better? Both
agents are now being studied in combination
with a PD-1 inhibitor, pembrolizumab, and I look

CNS metastases in the KRYSTAL-1 trial. J Clin Oncol. 2022;40(suppl
17):LBA9009 doi:10.1200/JCO.2022.40.17_suppl.LBA9009

Gadgeel on CNS Activity Achieved
With Adagrasib in KRAS G12C+ NSCLC
Shirish M. Gadgeel, MD, discusses the efficacy of adagrasib
in patients with KRAS G12C–mutated non–small cell lung
cancer and central nervous system metastases.
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BESREMi targets
the bone marrow,
the source of PV,
so you can address
the underlying disease1

Ropeginterferon alfa-2b-njft (BESREMi) is a
recommended option by the NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines®)2

Discover more at
BESREMiHCP.com

NCCN, National Comprehensive Cancer Network; PV, polycythemia vera.

INDICATION

BESREMi is indicated for the treatment of adults with
polycythemia vera

IMPORTANT SAFETY INFORMATION
WARNING: RISK OF SERIOUS DISORDERS

Interferon alfa products may cause or aggravate fatal or
life-threatening neuropsychiatric, autoimmune, ischemic,
and infectious disorders. Patients should be monitored
closely with periodic clinical and laboratory evaluations.
Therapy should be withdrawn in patients with persistently
severe or worsening signs or symptoms of these
conditions. In many, but not all cases, these disorders
resolve after stopping therapy.

CONTRAINDICATIONS

Existence of, or history of severe psychiatric disorders,
particularly severe depression, suicidal ideation, or
suicide attempt
Hypersensitivity to interferons including interferon alfa-2b
or any of the inactive ingredients of BESREMi.
Moderate (Child-Pugh B) or severe (Child-Pugh C)
hepatic impairment
History or presence of active serious or untreated
autoimmune disease
Immunosuppressed transplant recipients

WARNINGS AND PRECAUTIONS

Patients exhibiting the following events should be closely monitored
and may require dose reduction or discontinuation of therapy:
Depression and Suicide: Monitor closely for symptoms and need
for treatment.
Endocrine Toxicity: Discontinue if endocrine disorders occur that
cannot be medically managed.
Cardiovascular Toxicity: Avoid use in patients with severe, acute or
unstable cardiovascular disease. Monitor patients with history of
cardiovascular disorders more frequently.
Decreased Peripheral Blood Counts: Perform blood counts at
baseline, every 2 weeks during titration, and at least every 3-6
months during maintenance treatment.
Hypersensitivity Reactions: Stop treatment and immediately
manage reaction.
Pancreatitis: Consider discontinuation if confirmed pancreatitis.
Colitis: Discontinue if signs or symptoms of colitis.
Pulmonary Toxicity: Discontinue if pulmonary infiltrates or
pulmonary function impairment.
Ophthalmologic Toxicity: Advise patients to have eye examinations
before and during treatment. Evaluate eye symptoms promptly
and discontinue if new or worsening eye disorders.
Hyperlipidemia: Monitor serum triglycerides before BESREMi
treatment and intermittently during therapy and manage
when elevated.

Hepatotoxicity: Monitor liver enzymes and hepatic function at
baseline and during treatment. Reduce dose or discontinue
depending on severity.
Renal Toxicity: Monitor serum creatinine at baseline and during
therapy. Discontinue if severe renal impairment develops.
Dental and Periodontal Toxicity: Advise patients on good oral
hygiene and to have regular dental examinations.
Dermatologic Toxicity: Consider discontinuing if clinically
significant dermatologic toxicity.
Driving and Operating Machinery: Advise patients to avoid driving
or using machinery if they experience dizziness, somnolence,
or hallucination.

ADVERSE REACTIONS

The most common adverse reactions reported in > 40% of
patients in the PEGINVERA study (n=51) were influenza-like illness,
arthralgia, fatigue, pruritis, nasopharyngitis, and musculoskeletal
pain. In the pooled safety population (n=178), the most common
adverse reactions greater than 10%, were liver enzyme elevations
(20%), leukopenia (20%), thrombocytopenia (19%), arthralgia (13%),
fatigue (12%), myalgia (11%), and influenza-like illness (11%).

DRUG INTERACTIONS

Patients on BESREMi who are receiving concomitant drugs which
are CYP450 substrates with a narrow therapeutic index should be
monitored to inform the need for dosage modification for these
concomitant drugs. Avoid use with myelosuppressive agents and
monitor patients receiving the combination for effects of excessive
myelosuppression. Avoid use with narcotics, hypnotics or sedatives
and monitor patients receiving the combination for effects of
excessive CNS toxicity.

USE IN SPECIFIC POPULATIONS

Pregnancy: Can cause fetal harm. Advise females of reproductive
potential of the potential risk to a fetus and to use
effective contraception.
Lactation: Advise women not to breastfeed during treatment and
for 8 weeks after the final dose.
Avoid use in patients with eGFR <30 mL/min.
Please see Brief Summary of full Prescribing Information,
including Boxed Warning, on adjacent pages.

Reference: 1. Besremi. Package insert. PharmaEssentia Corporation; 2021.
2. Referenced with permission from the NCCN Clinical Practice Guidelines
in Oncology (NCCN Guidelines®) for Myeloproliferative Neoplasms V.2.2022.
© National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
Accessed May 18, 2022. To view the most recent and complete version of
the guideline, go online to NCCN.org. NCCN makes no warranties of any
kind whatsoever regarding their content, use or application and disclaims
any responsibility for their application or use in any way.
© 2022 PharmaEssentia Corporation. All rights reserved.
BESREMi, the BESREMi logo, and PharmaEssentia are registered trademarks
of PharmaEssentia Corporation, and the PharmaEssentia logo is a trademark
of PharmaEssentia Corporation.
US-BSRM-2200077 (v1.0) 06/2022

Brief Summary of Prescribing Information for BESREMi (ropeginterferon alfa-2b-njft)
BESREMi (ropeginterferon alfa-2b-njft) injection, for subcutaneous use
See package insert for full Prescribing Information
WARNING: RISK OF SERIOUS DISORDERS
Risk of Serious Disorders: Interferon alfa products may cause or aggravate fatal or life-threatening
neuropsychiatric, autoimmune, ischemic, and infectious disorders. Patients should be monitored
closely with periodic clinical and laboratory evaluations. Therapy should be withdrawn in patients
with persistently severe or worsening signs or symptoms of these conditions. In many, but not all
cases, these disorders resolve after stopping therapy [see Warnings and Precautions (5.1, 5,2, 5.3,
5.4) and Adverse Reactions (6.1)].
1 INDICATIONS AND USAGE
BESREMi is indicated for the treatment of adults with polycythemia vera.
4 CONTRAINDICATIONS
BESREMi is contraindicated in patients with:
• Existence of, or history of severe psychiatric disorders, particularly severe depression, suicidal
ideation, or suicide attempt
• Hypersensitivity to interferons including interferon alfa-2b or any of the inactive ingredients of
BESREMi
• Moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment
• History or presence of active serious or untreated autoimmune disease
• Immunosuppressed transplant recipients
5 WARNINGS AND PRECAUTIONS
5.1 Depression and Suicide
Life-threatening or fatal neuropsychiatric reactions have occurred in patients receiving interferon alfa
products, including BESREMi. These reactions may occur in patients with and without previous psychiatric
illness. Serious neuropsychiatric reactions have been observed in 3% of patients treated with BESREMi
during the clinical development program. Among the 178 patients in the clinical development program of
BESREMi, 17 cases of depression, depressive symptoms, depressed mood, and listlessness occurred. Of
these seventeen cases, 3.4% of the patients recovered with temporary drug interruption and 2.8% stopped
BESREMi treatment.
Other central nervous system effects, including suicidal ideation, attempted suicide, aggression, bipolar
disorder, mania and confusion have been observed with other interferon alfa products. BESREMi is
contraindicated in patients with a history of severe psychiatric disorders, particularly severe depression,
suicidal ideation, or suicide attempt [see Contraindications (4)].
Closely monitor patients for any symptoms of psychiatric disorders and consider psychiatric consultation
and treatment if such symptoms emerge. If psychiatric symptoms worsen, it is recommended to discontinue
BESREMi therapy.
5.2 Endocrine Toxicity
Endocrine toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These
toxicities may include worsening hypothyroidism and hyperthyroidism. Autoimmune thyroiditis and
hyperglycemia, including new onset type 1 diabetes, have been reported in patients receiving interferon
alfa-2b products. Eight cases of hyperthyroidism (4.5%), seven cases of hypothyroidism (3.9%) and
five cases (2.8%) of autoimmune thyroiditis/thyroiditis occurred in the development program of BESREMi.
Do not use BESREMi in patients with active serious or untreated endocrine disorders associated with
autoimmune disease [Contraindications (4)]. Evaluate thyroid function in patients who develop symptoms
suggestive of thyroid disease during BESREMi therapy. Discontinue BESREMi in patients who develop
endocrine disorders that cannot be adequately managed during treatment with BESREMi.
5.3 Cardiovascular Toxicity
Cardiovascular toxicity has occurred in patients receiving interferon alfa products, including BESREMi.
Toxicities may include cardiomyopathy, myocardial infarction, atrial fibrillation and coronary artery
ischemia [see Adverse Reactions (6.1)]. Patients with a history of cardiovascular disorders should be
closely monitored for cardiovascular toxicity during BESREMi therapy. Avoid use of BESREMi in patients
with severe or unstable cardiovascular disease, (e.g., uncontrolled hypertension, congestive heart failure
(≥ NYHA class 2), serious cardiac arrhythmia, significant coronary artery stenosis, unstable angina) or
recent stroke or myocardial infarction.
5.4 Decreased Peripheral Blood Counts
Decreased peripheral blood counts have occurred in patients receiving interferon alfa products, including
BESREMi. These toxicities may include thrombocytopenia (increasing the risk of bleeding), anemia, and
leukopenia (increasing the risk of infection). Thrombocytopenia of grade 3 (platelet counts <50,000 –
25,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Anemia of grade 3 (Hgb < 8 g/dL)
or greater occurred in 1% of BESREMi-treated patients. Leukopenia of grade 3 (WBC counts <2,000 –
1,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Infection occurred in 48% of BESREMitreated patients, while serious infections occurred in 8% of BESREMi-treated patients. Monitor complete
blood counts at baseline, during titration and every 3-6 months during the maintenance phase. Monitor
patients for signs and symptoms of infection or bleeding.
5.5 Hypersensitivity Reactions
Hypersensitivity reactions have occurred in patients receiving interferon alfa products, including BESREMi.
BESREMi is contraindicated in patients with hypersensitivity reactions to interferon products or any of
the inactive ingredients in BESREMi [see Contraindications (4)]. Toxicities may include serious, acute
hypersensitivity reactions (e.g., urticaria, angioedema, bronchoconstriction, anaphylaxis). If such reactions
occur, discontinue BESREMi and institute appropriate medical therapy immediately. Transient rashes may
not necessitate interruption of treatment.
5.6 Pancreatitis
Pancreatitis has occurred in patients receiving interferon alfa products, including BESREMi. Pancreatitis
was reported in 2.2% of patients receiving BESREMi. Symptoms may include nausea, vomiting, upper
abdominal pain, bloating, and fever. Patients may experience elevated lipase, amylase, white blood cell
count, or altered renal/hepatic function. Interrupt BESREMi treatment in patients with possible pancreatitis
and evaluate promptly. Consider discontinuation of BESREMi in patients with confirmed pancreatitis.
5.7 Colitis
Fatal and serious ulcerative or hemorrhagic/ischemic colitis have occurred in patients receiving interferon
alfa products, some cases occurring as early as 12 weeks after start of treatment. Symptoms may include
abdominal pain, bloody diarrhea, and fever. Discontinue BESREMi in patients who develop these signs or
symptoms. Colitis may resolve within 1 to 3 weeks of stopping treatment.
5.8 Pulmonary Toxicity
Pulmonary toxicity has occurred in patients receiving interferon alfa products, including BESREMi. Pulmonary
toxicity may manifest as dyspnea, pulmonary infiltrates, pneumonia, bronchiolitis obliterans, interstitial
pneumonitis, pulmonary hypertension, and sarcoidosis. Some events have resulted in respiratory failure
or death. Discontinue BESREMi in patients who develop pulmonary infiltrates or pulmonary function
impairment.
5.9 Ophthalmologic Toxicity
Ophthalmologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi.
These toxicities may include severe eye disorders such as retinopathy, retinal hemorrhage, retinal
exudates, retinal detachment and retinal artery or vein occlusion which may result in blindness. During

BESREMi therapy, 23% of patients were identified with an eye disorder. Eyes disorders ≥5% included
cataract (6%) and dry eye (5%). Advise patients to have eye examinations before and during BESREMi
therapy, specifically in those patients with a retinopathy-associated disease such as diabetes mellitus or
hypertension. Evaluate eye symptoms promptly. Discontinue BESREMi in patients who develop new or
worsening eye disorders.
5.10 Hyperlipidemia
Hyperlipidemia has occurred in patients treated with interferon alfa products, including BESREMi.
Hyperlipidemia, hypertriglyceridemia, or dyslipidemia occurred in 3% of patients receiving BESREMi.
Elevated triglycerides may result in pancreatitis [see Warnings and Precautions (5.6)]. Monitor serum
triglycerides before BESREMi treatment and intermittently during therapy and manage when elevated.
Consider discontinuation of BESREMi in patients with persistently, markedly elevated triglycerides.
5.11 Hepatotoxicity
Hepatotoxicity has occurred in patients receiving interferon alfa products, including BESREMi. These toxicities
may include increases in serum ALT, AST, GGT and bilirubin. BESREMi is contraindicated in patients with
moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment [see Contraindications (4)].
Increases in serum ALT ≥3 times the upper limit of normal (ULN), AST ≥3 times the ULN, GGT ≥3 times
the ULN, and bilirubin >2 times the ULN have been observed in patients treated with BESREMi.
In the clinical development program of BESREMi, 36 patients (20%) experienced liver enzyme elevations,
33 of whom had elevations of 1.25-5x ULN. Patients were able to resume BESREMi upon resolution of
liver enzyme elevations. Liver enzyme elevations have also been reported in patients after long-term
BESREMi therapy.
Monitor liver enzymes and hepatic function at baseline and during BESREMi treatment. Reduce BESREMi
dosage by 50 mcg for increased AST/ALT/GGT then monitor AST/ALT/GGT weekly until the values return
to baseline or grade 1 (ALT and AST < 3 x ULN if baseline was normal; 1.5 - 3 x baseline if baseline was
abnormal, and GGT < 2.5 x ULN if baseline was normal; 2 - 2.5 x baseline if baseline was abnormal) [see
Dosage and Administration (2.3) in the full prescribing information]. If toxicity does not improve, continue
decreasing the BESREMi dose at biweekly intervals until recovery to grade 1. Hold if AST/ALT/GGT
> 20 x ULN and consider permanent discontinuation if increased liver enzyme levels persist after four dosereductions. Discontinue BESREMi in patients who develop evidence of hepatic decompensation (characterized
by jaundice, ascites, hepatic encephalopathy, hepatorenal syndrome or variceal hemorrhage) during
treatment [see Use in Specific Populations (8.7)].
5.12 Renal Toxicity
Renal toxicity has occurred in patients receiving interferon alfa products, including BESREMi. During
BESREMi therapy, <1% of patients were reported to develop renal impairment and <1% of patients were
reported to have toxic nephropathy. Monitor serum creatinine at baseline and during therapy. Avoid use of
BESREMi in patients with eGFR <30 mL/min. Discontinue BESREMi if severe renal impairment develops
during treatment [see Use in Specific Populations (8.6)].
5.13 Dental and Periodontal Toxicity
Dental and periodontal toxicities may occur in patients receiving interferon alfa products, including BESREMi.
These toxicities may include dental and periodontal disorders, which may lead to loss of teeth. In addition,
dry mouth could have a damaging effect on teeth and oral mucous membranes during long-term treatment
with BESREMi. Patients should have good oral hygiene and regular dental examinations.
5.14 Dermatologic Toxicity
Dermatologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These
toxicities have included skin rash, pruritus, alopecia, erythema, psoriasis, xeroderma, dermatitis acneiform,
hyperkeratosis, and hyperhidrosis. Consider discontinuation of BESREMi if clinically significant dermatologic
toxicity occurs.
5.15 Driving and Operating Machinery
BESREMi may impact the ability to drive and use machinery. Patients should not drive or use heavy machinery
until they know how BESREMi affects their abilities. Patients who experience dizziness, somnolence or
hallucination during BESREMi therapy should avoid driving or using machinery.
5.16 Embryo-Fetal Toxicity
Based on the mechanism of action, BESREMi can cause fetal harm when administered to a pregnant woman
[see Clinical Pharmacology (12.1) in the full prescribing information and Use in Specific Populations (8.1)].
Pregnancy testing is recommended in females of reproductive potential prior to treatment with BESREMi.
Advise females of reproductive potential to use an effective method of contraception during treatment with
BESREMi and for at least 8 weeks after the final dose [see Dosage and Administration (2.1) in the full
prescribing information and Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
The following clinically significant adverse reactions are described elsewhere in the labeling.
• Depression and Suicide [see Warnings and Precautions (5.1)]
• Endocrine Toxicity [see Warnings and Precautions (5.2)]
• Cardiovascular Toxicity [see Warnings and Precautions (5.3)]
• Decreased Peripheral Blood Counts [see Warnings and Precautions (5.4)]
• Hypersensitivity Reactions [see Warnings and Precautions (5.5)]
• Pancreatitis [see Warnings and Precautions (5.6)]
• Colitis [see Warnings and Precautions (5.7)]
• Pulmonary Toxicity [see Warnings and Precautions (5.8)]
• Ophthalmologic Toxicity [see Warnings and Precautions (5.9)]
• Hyperlipidemia [see Warnings and Precautions (5.10)]
• Hepatotoxicity [see Warnings and Precautions (5.11)]
• Renal Toxicity [see Warnings and Precautions (5.12)]
• Dental and Periodontal Toxicity [see Warnings and Precautions (5.13)]
• Dermatologic Toxicity [see Warnings and Precautions (5.14)]
• Driving and Operating Machinery [see Warnings and Precautions (5.15)]
• Embryo-Fetal Toxicity [see Warnings and Precautions (5.16)]
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 the Warnings and Precautions section reflects exposure to BESREMi
as monotherapy for the treatment of polycythemia vera dosed every two to four weeks in 178 patients in
two open-label trials [PEGINVERA, PROUD/CONTINUATION PV]. The mean age at baseline was 58.6 years
(range 30-85 years), 88 (49.4%) women, 90 (50.6%) men, 177 (99%) Caucasian and 1 (1%) Asian. Among
178 patients who received BESREMi, 80% were exposed for 12 months or longer. The mean dose of
BESREMi was 334 mcg SD ± 121 during the treatment period. In this pooled safety population, the most
common adverse reactions greater than 10%, were liver enzyme elevations (20%), leukopenia (20%),
thrombocytopenia (19%), arthralgia (13%), fatigue (12%), myalgia (11%), and influenza-like illness (11%).
The safety findings described below reflect exposure to BESREMi as monotherapy for the treatment of
polycythemia vera in 51 patients in the PEGINVERA study [see Clinical Studies (14) in the full prescribing
information]. Among the 51 patients receiving BESREMi, 71% were exposed for 12 months or longer, 63%
were exposed for three years or longer, and 53% were exposed for greater than five years.
Serious adverse reactions were reported in 16% of patients in the PEGINVERA study. The most common
serious adverse reactions observed during the study (≥ 4%) included urinary tract infection (8%), transient
ischemic attack (6%) and depression (4%).

Adverse reactions requiring permanent discontinuation in >2% of patients who received BESREMi included
depression (8%) arthralgia (4%), fatigue (4%), and general physical health deterioration (4%) In the
PEGINVERA study, patients were not pre-screened for depression or anxiety disorders.
The most common adverse reactions reported in ≥10% of patients in the PEGINVERA study are listed in
Table 2.
Table 2 Adverse Reactions in > 10% of Subjects with Polycythemia Vera in the PEGINVERA Study
Over 7.5 Years.
Adverse Reactions*

BESREMi
N=51
%

Influenza-like illness a

59

Arthralgia

47

Fatigue b

47

Pruritus

45

Nasopharyngitis c
Musculoskeletal

pain d

43
41

Headache e

39

Diarrhea

33

Hyperhidrosis f

29

Nausea

28

Upper respiratory tract infection g

27

Local administration site reactions

26

Dizziness

22

Abdominal pain h

20

Depression

20

Sleep disorder i

20

Leukopenia

18

Decreased appetite

18

Alopecia

16

Edema j

16

Hypertension k

16

Muscle spasms

16

Neutropenia

16

Rash l

16

Transaminase elevations m

16

Urinary tract infection

16

Thrombocytopenia

12

Vertigo

12

*Adverse Reactions defined as all treatment emergent adverse events
Grouped Term Definitions
pyrexia, chills, and influenza-like illness.
b Includes asthenia, malaise, and fatigue.
c Includes pharyngitis and nasopharyngitis.
d Includes musculoskeletal pain, back pain, pain in extremity, bone pain, flank pain, and spinal pain.
e Includes headache, migraine, and head pain.
f Includes night sweats and hyperhidrosis.
g Includes upper respiratory tract infection, rhinitis, bronchitis, and respiratory tract infection.
h Includes abdominal pain upper, abdominal pain lower, and abdominal pain.
i Includes insomnia, sleep disorder, and abnormal dreams.
j Includes peripheral edema and generalized edema.
k Includes hypertension and hypertensive crisis.
l Includes rash, maculopapular rash, and pruritic rash.
m Includes transaminase increase, hepatic enzyme increase, GGT increase, AST increase, and ALT
increase.
a Includes

Clinically relevant adverse reactions in < 10% of patients include:
Cardiovascular System: Atrial fibrillation
6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection of antibody formation
is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of
antibody (including neutralizing antibody) positivity in an assay may be influenced by several factors, including
assay methodology, sample handling, timing of sample collection, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence of antibodies in the studies described below with
the incidence of antibodies in other studies or to other interferon alfa-2b products may be misleading.
The incidence of binding antibodies to ropeginterferon alfa-2b-njft was 1.4% (2/146) and they were
observed as early as 8 weeks post-dosing. Among the patients who tested positive for binding antibodies,
none developed neutralizing antibodies.
7 DRUG INTERACTIONS
7.1 Drugs Metabolized by Cytochrome P450
Certain proinflammatory cytokines, including interferons, can suppress CYP450 enzymes resulting in
increased exposures of some CYP substrates [see Clinical Pharmacology (12.3) in the full prescribing
information]. Therefore, patients on BESREMi who are receiving concomitant drugs that are CYP450
substrates with a narrow therapeutic index should be monitored to inform the need for dosage
modification for these concomitant drugs.

7.2 Myelosuppressive Agents
Concomitant use of BESREMi and myelosuppressive agents can produce additive myelosuppression.
Avoid use and monitor patients receiving the combination for effects of excessive myelosuppression [see
Warnings and Precautions (5.4)].
7.3 Narcotics, Hypnotics or Sedatives
Concomitant use of BESREMi and narcotics, hypnotics or sedatives can produce additive neuropsychiatric
side effects. Avoid use and monitor patients receiving the combination for effects of excessive CNS toxicity
[see Warnings and Precautions (5.1)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Available human data with BESREMi use in pregnant women are insufficient to identify a drug-associated
risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. Animal studies assessing
reproductive toxicity of BESREMi have not been conducted. Based on mechanism of action and the role of
interferon alfa in pregnancy and fetal development, BESREMi may cause fetal harm and should be assumed
to have abortifacient potential when administered to a pregnant woman. There are adverse effects on
maternal and fetal outcomes associated with polycythemia vera in pregnancy (see Clinical Considerations).
Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated population is
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the
U.S. general population, the estimated background risk of major birth defects and miscarriage is 2-4%
and 15-20%, respectively.
Clinical Considerations
Disease-Associated Maternal and/or Embryo-Fetal Risk
Untreated polycythemia vera during pregnancy is associated with adverse maternal outcomes such as
thrombosis and hemorrhage. Adverse pregnancy outcomes associated with polycythemia vera include
increased risk for miscarriage.
8.2 Lactation
There are no data on the presence of BESREMi in human or animal milk, the effects on the breastfed child,
or the effects on milk production. Because of the potential for serious adverse reactions in breastfed children
from BESREMi, advise women not to breastfeed during treatment and for 8 weeks after the final dose.
8.3 Females and Males of Reproductive Potential
BESREMi may cause embryo-fetal harm when administered to a pregnant woman [see Use in Specific
Populations (8.1)].
Pregnancy Testing
Pregnancy testing prior to BESREMi treatment is recommended for females of reproductive potential.
Contraception
Females
Advise female patients of reproductive potential to use effective contraception during treatment with BESREMi
and for at least 8 weeks after the final dose.
Infertility
Females
Based on its mechanism of action, BESREMi can cause disruption of the menstrual cycle [see Clinical
Pharmacology (12.1) in the full prescribing information]. No animal fertility studies have been conducted
with BESREMi.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of BESREMi did not include sufficient numbers of subjects aged 65 years and over to
determine whether they respond differently from younger subjects. Other reported clinical experience has
not identified differences in responses between the elderly and younger patients. In general, dose selection
for an elderly patient should be cautious, usually starting at the low end of the dosing range, reflecting the
greater frequency of decreased hepatic, renal, or cardiac function and of concomitant disease or other therapy.
8.6 Renal Impairment
No dose adjustment is necessary in patients with estimated glomerular filtration rate (eGFR) ≥30 mL/min
[see Clinical Pharmacology (12.3) in the full prescribing information]. Avoid use of BESREMi in patients
with eGFR <30 mL/min [see Warnings and Precautions (5.12)].
8.7 Hepatic Impairment
BESREMi is contraindicated in patients with hepatic impairment (Child-Pugh B or C) [see Contraindications (4)].
Increased liver enzyme levels have been observed in patients treated with BESREMi. When the increase
in liver enzyme levels is progressive and persistent, reduce the dose of BESREMi. If the increase in liver
enzymes is progressive and clinically significant despite dose-reduction, or if there is evidence of hepatic
impairment (Child-Pugh B or C), discontinue BESREMi [see Dosage and Administration (2.2) in the full
prescribing information and Warnings and Precautions (5.11)].
10 OVERDOSAGE
Overdosage of BESREMi may result in influenza-like symptoms or other adverse reactions. There is no
antidote to BESREMi overdosage. In case of an overdose, frequently monitor signs and symptoms for
adverse reactions.
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Tumor Type Update

Novel Therapy Seeks to Make Headway
for Patients With High-risk MDS
by ASHLING WAHNER

INVESTIGATIONS INTO THE EFFICACY of

show a response rate of about 20% to 30%, [with
slightly lower] true complete response [CR] rates
a magrolimab plus azacitidine (Onureg) combiof 15% to 20%. These agents have been shown to
nation are underway in the phase 3 ENHANCE
be well tolerated and have been associated with
trial (NCT04313881), and could vastly improve
improved overall survival compared with the
the treatment landscape for patients with highother therapies that were available when these
risk myelodysplastic syndrome (MDS), according
studies were done about 20 years ago. [These
to Naval G. Daver, MD. If approved, the combinafindings] led to the approval of both azacitidine
tion would signal the first new development in
and decitabine in the front line for patients
decades for this population.
with high-risk MDS.
Investigators in ENHANCE are evaluating
We also sometimes consider the use of intenmagrolimab plus azacitidine vs azacitidine
sive chemotherapy in certain subsets of high-risk
plus placebo in untreated patients with
MDS, usually in patients who have
MDS. Magrolimab is a first-in-class
AML-defining mutations, even though
monoclonal antibody that blocks
their blast percentage may be less than
CD47 on tumor cells. Azacitidine is a
20%, which does not meet the historhypomethylating agent that enhances
ically established cutoff of 20% blasts
the “eat me” signal on tumor cells. The
for MDS vs AML. This includes patients
FDA approved the agent in May 2004
with isolated NPM1 or FLT3 mutations.
for all MDS types, based on findings
Recently, the World Health Organization
from the phase 3 Cancer and Leukemia
and intraclass correlation classifications
Group B 9221 trial, in which azacitidine
Naval G.
[of AML] have included the MECOM
elicited a 16.2% response rate vs no
Daver, MD
rearrangement inversion 3q, as well as
response with placebo.1
the
core
binding
factor inversion 16, translocation
“It’s critical for us to get at least 1 or 2 drugs
8;21, and APL. [In general,] any patients who have
approved in frontline MDS. Two decades have
any of these aberrations, regardless of the blasts,
passed, [and although] azacitidine and decitabine
are often treated as if they had AML.
[Dacogen] were good additions, response rates
Stem cell transplant is usually the goal of therare still below 30% to 35%,” Daver said. “We’re not
apy for most patients with MDS who are high
close to 80% to 90% like we are in most lymphorisk, because that is the only known curative
mas, myeloma, [acute lymphoblastic leukemia
option with long-term survival. Hypomethylating
(ALL)], and [acute myeloid leukemia (AML)].
agents [can prolong survival by decades], but this
There’s much room for improvement.”
®
is not common. Often, we will see transformaIn an interview with OncologyLive , Daver,
tion, progression, or relapse of the disease. We
an associate professor in the Department
usually get our stem cell transplant team involved
of Leukemia at The University of Texas MD
early and consider early-onset allogeneic stem
Anderson Cancer Center in Houston, discussed
cell transplant once the patients are in a morphothe rationale for the ongoing ENHANCE trial
logical remission.
and explained magrolimab’s unique role as
Nowadays, we have a number of donor options
a macrophage immune checkpoint blocker.
including sibling transplant, matched unrelated
He also outlined unmet needs throughout the
donors, haploidentical donors, and cord donors,
entire high-risk MDS population, and how novel
so we’re able to find a donor for [more than] 95%
approaches, such as magrolimab combinations,
of our patients. This is now the goal of therapy
may fulfill these needs.
in [patients with] high-risk MDS, especially in
those with high blast percentages or established
What is the current treatment
Q landscape for patients with high-risk
adverse cytogenetic or molecular features.

MDS, and what are some factors to
consider when determining treatment
options for these patients?
For patients with newly diagnosed high-risk MDS,
the current approved treatment per FDA and
European regulations is hypomethylating agents,
also called DNA methyltransferase inhibitors,
such as azacitidine and decitabine. These drugs

As those treatments were approved
almost 20 years ago, what are some
of the most pressing unmet needs in
patients with high-risk MDS?

Q

The entire population with high-risk MDS is
an unmet need. The median survival for these
patients is in the range of 1.5 to 2.5 years,

especially in patients who have a very high-risk
molecular mutation such as TP53 or RUNX1, or
those who have adverse cytogenetics, [such as]
deletion 7 or deletion 5, with other abnormalities,
[such as] 17p abnormalities or chromosome
3q abnormalities.
In general, survival is less than 1 year for
all these ultrahigh-risk molecular cytogenetic subsets. [Patients with] TP53 mutations
and other adverse cytogenetics have the most
unmet need because even if we’re able to get
them into a remission—which, in most cases, is
usually transient and rarely lasts more than 6 to
8 months—and get them to transplant, they are
still relapsing quite early post transplant, within
8 to 12 months.
This group with TP53 mutations, 3q inversions,
7q deletions, and complex abnormalities [such as]
17p abnormalities still has a major unmet need,
with no therapies currently established. Even the
standard therapies, when a response is achieved,
are giving us a limited duration of response.
There’s a huge effort, for these populations
especially, to develop novel therapeutic
approaches, moving away from the traditional
targeted, cytotoxic, or apoptosis-inducing
therapies, because we have tried all those for the
past decade with limited to no improvements in
outcomes for these mutational subsets.
Now we’re moving heavily toward immunotherapy approaches, such as antibody-based
adaptive T-cell engagers, innate immune system
macrophage activation, or even potential cellular
therapies such as T cells and natural killer cells
that will hopefully be coming along.

What makes magrolimab unique
from some of the other options
and antibodies under development?

Q

Magrolimab is an IgG antibody [that blocks]
CD47. The CD47 pathway itself, in at least the
clinical setting, is quite new. We’ve just started
trials using this pathway and these drugs in
the past 3 to 4 years. PD-1 and PD-L1 inhibition, which works to unleash T cells by blocking
the adaptive immune checkpoints, has been
extremely successful, with more than 20 drug
approvals across over 8 malignancies in
the past 15 years.
Unfortunately, in AML and MDS, we found in
many trials that were led by us at MD Anderson,
that these traditional T cell–engaging immune
checkpoints did not work as well, especially in
patients with active bone marrow disease.
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When we went back to the lab and looked at these
T cells, the reason they didn’t work was that the
T cells themselves often either carried the mutation or were significantly dysfunctional because
of the effects of prior purine analogues, transplants, or high-dose chemotherapy that abrogated
their function.
We started looking for other immune-activating
agents. One agent that the group at Stanford
Medicine, with Ravindra Majeti, MD, PhD, and
Irving Weissman, MD, has shown to be active
is magrolimab, which works on a macrophage
immune checkpoint.
Just like T cells, macrophages also have
immune checkpoints. They are mediated through
CD47-sirpα interaction, an inhibitory interaction
that results in dampening or shutting down
macrophage activity. By blocking this inhibitory
interaction, we release the macrophages from the
inhibitory signals, and they can then continue
with their function of phagocytosis in attacking
tumor or leukemia cells.
This signal is called the “don’t eat me signal”
and by blocking it, you allow the macrophages to
go ahead with their “eat me” function. In addition, usually macrophages require a second
signal called the “eat me” signal. This [signal
comprises several] prophagocytic markers that
are expressed on the surface of leukemia tumor
cells and that can be enhanced by hypomethylating agents, traditional chemotherapy, and
radiation therapy.
We are now working to find ways to combine
these CD47 antibodies with other agents that will
enhance the “eat me” signal, which has led to
various combinations of magrolimab with azacitidine, intensive chemotherapy with azacitidine
and venetoclax [Venclexta], and others.

Q

What is the rationale for the
ENHANCE trial design?

One reason why we combined these agents is
that we knew, preclinically and biologically, that
CD47 inhibition alone, which would block the
“don’t eat me” signal, would not be sufficient to
generate antitumor response. We needed to have
a second signal, the “eat me” signal, [that would
act as] a homing signal so the macrophages
could recognize and attack the tumor cells.
These “eat me” signals include various
prophagocytic molecules that are expressed on
the surface of cells, such as calreticulin and
SLAMF7. We found that drugs [such as] azacitidine, as well as decitabine, significantly increase
these prophagocytic signals on the surface of the
leukemia cells, resulting in bringing that second
component, the “eat me” signal. This is one of the
reasons we felt that magrolimab would be best
in combination.
Other agents besides hypomethylating agents
can also increase the “eat me” signal. It can also
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be achieved with intensive chemotherapy, apoptosis-inducing drugs [such as] venetoclax, and
radiation therapy. A number of these combinations are also starting [to be investigated].
The second reason was that azacitidine is
approved in AML and MDS. It’s a more practical
and logistically clear path to combine magrolimab with an agent that is already approved.
[Instead of] doing a novel-novel [drug comparison], we’re investigating an established agent
plus a new agent.
The third reason was that we already did a
phase 1 study [NCT03248479] with single-agent
magrolimab in the relapsed/refractory AML
setting. This study, led by Paresh Vyas, MRCP,
FRCP, FRCPath, of the University of Oxford,
was presented [at the 2022 American Society of
Clinical Oncology Annual Meeting] and will hopefully be published in the near future. We saw
limited activity, as only [6 of 72] patients had a
marrow remission, and most patients progressed.
For these 3 reasons, we knew we had to [investigate] a combination, and we wanted to do it with
an established agent so there was a regulatory
path, as well as a clear biological rationale, for
this combination. This has led to the combination
of azacitidine and magrolimab in frontline MDS.

Q

How else is magrolimab being
investigated in AML and MDS?

In MDS, the ENHANCE study in AML is the
main study, but we are also looking at a triplet
of azacitidine plus venetoclax, which is now the
established backbone in AML, plus magrolimab.
This is an ongoing study at MD Anderson [whose
data were] presented at [the 2021 American
Society of Hematology Annual Meeting and
Exposition] showing encouraging responses,
especially true CR rates of greater than 55%,
which are better than what we have seen
historically with azacitidine plus venetoclax,
a combination which gives a true CR rate of
about 35% to 40%. [These findings have] led to
the phase 3 ENHANCE-3 study [NCT05079230]
of azacitidine, venetoclax, and magrolimab vs
azacitidine, venetoclax, and placebo.
Other studies are combining magrolimab
with the intensive chemotherapy mitoxantrone, etoposide, and cytarabine, also known as
MEC chemotherapy, in [patients with] relapsed/
refractory AML and MDS. There are also efforts
looking at magrolimab in combination with other
immune-activating drugs, such as sabatolimab
[MBG453], which is a TIM-3 T-cell activating
agent, as well as with other TP53-directed
therapies like APR-246.
A number of these trials are expected to
open or are ongoing, but the main study right
now is the ENHANCE study of azacitidine plus
magrolimab vs azacitidine plus placebo in frontline, high-risk MDS.

If trials with magrolimab continue to
show positive data, how could this
agent change the treatment paradigm
of MDS?

Q

Hopefully, the ENHANCE study will lead to
higher response rates, more durability, and a
greater ability to get patients safely to allogeneic
stem cell transplant, eventually improving both
survival and quality of life. Early responses and
high response rates are usually associated with
transfusion independence, less time in the transfusion chair, fewer hospital visits, and fewer labs.
These factors almost always go hand in hand.
There are other drugs we’re also excited about.
Venetoclax in combination with azacitidine in
frontline MDS also has shown good data. We’re
hoping that combination also [continues to show]
positive [data], because then we can move to the
next step as we have in AML to look at either
sequencing or combining azacitidine, venetoclax, and magrolimab, which might then move
the incremental survival up further than either
doublet [alone].
It’s critical in the next year for 1 or 2 of these
agents, which are in phase 3 development in
MDS [trials] including sabatolimab, which is
still in MDS development, [to be approved].
Then, we need to find optimal ways to sequence
them, find the right patient population to use
them in, and potentially combine them in some
patients. This will hopefully start improving the
survival dramatically.

What main message would you like
to leave with colleagues regarding
the future of magrolimab in MDS?

Q

This is a great time in clinical research across the
world in general, and this progress is not happening in silos. As we’re seeing dramatic progress
happening in lymphomas, myeloma, AML, and
ALL, it’s only a matter of time before this progress comes through to MDS. I expect that in the
next 5 years, we will...see breakthroughs in
MDS therapies with magrolimab, venetoclax,
and sabatolimab, as well as with other agents also
in the pipeline.
In the next 8 to 10 years, we have a great
opportunity to hopefully change the face of these
myeloid diseases, and we’re excited for that
to happen. One of the things we need is clinical trial enrollment. I would encourage all the
physicians, patients, and regulatory groups to
strongly encourage clinical trial enrollment, so
that we can quickly move the bar further in the
next few years. ■
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Krystal-7 Logo:

Now recruiting KRYSTAL-7 (NCT04613596)
the randomized phase 2 study of
investigational adagrasib monotherapy
or in combination with pembrolizumab
in patients without prior treatment for
NSCLC with KRASG12C mutation
Study Synopsis:

KRYSTAL-7 is a global, open-label,
randomized Phase 2 study, evaluating the
efficacy and safety of adagrasib (MRTX849)
monotherapy and in combination with
pembrolizumab in newly diagnosed patients
with advanced NSCLC with KRASG12C
mutation and any PD-L1 TPS who are
candidates for first-line treatment.
What is adagrasib?
The investigational study drug adagrasib is an inhibitor of the KRASG12C mutant protein. The KRASG12C mutation is
found in approximately 14% of non-small cell lung cancers. Adagrasib is delivered in the form of an oral pill taken
twice daily (12 hours apart) on a continuous basis.
Key eligibility criteria:
• Histologically confirmed diagnosis of NSCLC
with KRASG12C mutation and known PD-L1 Tumor
Proportion Score (TPS)
• Unresectable, locally advanced or metastatic disease
• ECOG performance status of 0 or 1
• No prior systemic therapy for locally advanced/
metastatic disease
• No active CNS metastases

Primary endpoint:
• Objective response rate (ORR)
Secondary efficacy endpoints:
• Duration of response (DOR)
• Progression free survival (PFS)
• Overall survival (OS)
• Safety and tolerability
• Pharmacokinetics of adagrasib monotherapy and
combination

More information can be found by scanning the QR code below.
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IMpower010 Data Show OS Trend in Favor of Adjuvant
Atezolizumab in PD-L1–Positive Resected NSCLC
observed in the all-randomized stage II to IIIA or
AN OVERALL SURVIVAL (OS) trend in favor
ITT populations.
of adjuvant atezolizumab (Tecentriq) over best
“We performed the subgroup analysis of OS…
supportive care (BSC) was observed in patients
[and] there is a trend toward an improvement in
with stage II to IIIA resected non–small cell lung
[OS] for those patients receiving atezolizumab,”
cancer (NSCLC) with a PD-L1 tumor cell (TC)
Enriqueta Felip, MD, PhD, said in a presentation
expression of at least 1%, according to data from
at the International Association for the Study of
an interim analysis of the phase 3 IMpower010
Lung Cancer (IASLC) 2022 World Conference on
trial (NCT02486718).1
Lung Cancer. “We can see that for those patients
At a median follow-up of 46 months, median
with squamous cell carcinoma, the
OS in those with PD-L1 expression of 1%
HR for OS was 0.85; for patients with
or more was not reached in the atezolinonsquamous cell [carcinoma], it was
zumab arm (n = 248) or BSC arm (n =
0.61; for those patients with pathological
228; HR, 0.71; 95% CI, 0.49-1.03). The OS
stage IIA [disease], the HR was 0.75; for
rates at 36 months and 60 months were
[those with] stage IIB [disease, the HR
82.1% and 76.8% in the atezolizumab
was] 0.64; and [for] stage IIIA [disease],
group, respectively, compared with
it was 0.70.” Felip is the head of the
78.9% and 67.5% in the BSC group.
lung cancer unit in the Department of
In all patients who were randomly
Enriqueta Felip,
Oncology at Vall d’Hebron University
assigned to treatment, the median OS
MD, PhD
Hospital in Barcelona, Spain.
was not reached in the atezolizumab
IMpower010 included patients who had stage
(n = 442) and best supportive care arms (n = 440;
IB to IIIA tumors 4 cm or greater in diameHR, 0.95; 95% CI, 0.74-1.24), respectively. OS
ter and had an ECOG performance status of 0
events occurred in 26.0% and 26.4% of patients
or 1. Patients also needed to have undergone a
in each respective arm. In the intention-to-treat
lobectomy and have tumor tissue available for
(ITT) population, the median OS was also not
PD-L1 analysis.
reached in either the atezolizumab (n = 507) or
Patients initially received treatment with
BSC (n = 498) cohorts (HR, 0.995; 95% CI, 0.78cisplatin and pemetrexed, gemcitabine, docetaxel,
1.28; P = .9661). OS events were reported in 25.0%
or vinorelbine for 1 to 4 cycles. They then were
and 24.9% of patients, respectively (TAB L E ).1
randomly assigned 1:1 to either the experimental
A clinically meaningful OS trend was noted in
or control arm. Patients in the experimental arm
those with a PD-L1 TC of 50% or higher; however,
received 1200 mg of atezolizumab every 21 days
the OS benefit favoring atezolizumab was not
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for 16 cycles or 1 year. Patients were stratified
based on sex, stage, histology, and PD-L1 status.
The primary end point was investigatorassessed disease-free survival (DFS) tested
hierarchically, with secondary end points including OS in the ITT population, DFS in the PD-L1
population, and 3- and 5-year DFS rates. OS
biomarker analyses also were performed as part
of an experimental end point.
Based on these data, the FDA approved atezolizumab for adjuvant treatment following resection
and platinum-based chemotherapy in patients
with stage II to IIIA NSCLC whose tumors have
PD-L1 expression on at least 1% of tumor cells, as
determined by an FDA-approved test.2
A previous readout from an interim analysis indicated that at a median follow up of
32.0 months,3 the OS data were not mature, with
investigators citing an event-to-patient ratio of 19%
in the ITT population and 18% in the BSC arm. The
HRs were 0.77 (95% CI, 0.51-1.17) in those with
PD-L1 expression of 1% or more, 0.99 (95% CI, 0.731.33) in all randomly assigned patients, and 1.07
(95% CI, 0.80-1.42) in the ITT population.
Moreover, HRs for DFS were 0.66 (95% CI,
0.50-0.88; P = .0039) for the PD-L1 expression of
1% or more population, 0.79 (95% CI, 0.64-0.96;
P = .0205) in the overall randomized population, and 0.81 (95% CI, 0.67-0.99; P = .0395) in the
ITT population.
Additional findings from the study indicated
that the OS rates at 36 months and 60 months
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TABLE. Su r vi va l A n alys i s o f I M p owe r 0 1 0 1

PD-L1 ≥ 1%
Outcome
Median OS, months (95% CI)

Atezolizumab (n = 248)

BSC (n = 228)

NR

NR

HR, 0.71; 95% CI, 0.49-1.03

36-month OS rate

82.1%

78.9%

60-month OS rate

76.8%

67.5%

Atezolizumab (n = 507)

BSC (n = 498)

NR

NR

ITT population
Outcome
Median OS, months (95% CI)

HR, 0.995; 95% CI, 0.78-1.28

Median OS, months (95% CI)

3 or 4, 10.7% and 0.0% of which were treatment
related. Investigators also reported that 7.5% of
patients in the atezolizumab arm and 0.0% of
those in the BSC arm experienced serious treatment-related AEs, and 1.8% and 0.6% had grade 5
AEs, respectively. Additionally, 28.7% and 18.2%
of patients in the atezolizumab arm required a
dose interruption or treatment withdrawal due to
AEs vs no patients in the control group.
Felip concluded by stating the trial will be
continuing to the final DFS and OS analysis. ■
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Any-grade adverse events (AEs) were reported
in 92.5% of patients in the atezolizumab arm and
70.9% in the BSC arm, of which 67.9% and 0.0%,
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22.0% and 11.5% of AEs in either arm were grade
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Tremelimumab/Durvalumab Plus Chemotherapy
Improves OS in PD-L1–Negative NSCLC
by WILL PIZII

THE ADDITION OF TREMELIMUMAB
to durvalumab (Imfinzi) and chemotherapy improved clinical and survival benefit vs
chemotherapy alone in patients with PD-L1–
negative metastatic non–small cell lung cancer
(NSCLC), according to results from the phase 3
POSEIDON study (NCT03164616) presented at the
International Association for the Study of Lung
Cancer 2022 World Conference on Lung Cancer.
Median overall survival (OS) favored the
tremelimumab plus durvalumab and chemotherapy group, and OS benefit was greater in
patients who received durvalumab plus chemotherapy in the patient group with PD-L1 tumor
cells (TC) expression of at least 1%, according to
lead author Edward B. Garon, MD, MS, professor of medicine and director of the Thoracic
Oncology Program at the David Geffen School
of Medicine at UCLA and director of the Signal
Transduction and Therapeutics Program at the
UCLA Jonsson Comprehensive Cancer Center in
Los Angeles, California.
The median OS for patients with PD-L1 TC of
1% or greater was 15.6 months (95% CI, 11.6-18.1)
with the couplet plus chemotherapy (n = 213),
14.4 months (95% CI, 11.8-17.5) with durvalumab

plus chemotherapy (n = 224), and 12.6 months
6.4 months (95% CI, 4.9-6.7) with durvalumab
(95% CI, 10.4-15.2) with chemotherapy alone
and chemotherapy, and 4.9 months (95% CI,
(n = 207). The median OS for patients with
4.9-6.0) with chemotherapy alone. The median
PD-L1 less than 1% was 12.7 months (95% CI,
PFS for patients with PD-L1 TC less than 1% was
9.9-15.5) for the tremelimumab plus durvalumab
6.1 months (95% CI, 4.6-6.5), 4.6 months (95%
and chemotherapy group, 10.9 months
CI, 4.0-5.0), and 4.7 months (95% CI,
(95% CI, 8.1-13.5) for durvalumab plus
4.6-6.2), respectively.
chemotherapy group, and 11.0 months
Patients with nonsquamous disease
(95% CI, 8.7-12.7) in the chemotherawith PD-L1 TC of 1% or greater had
py-alone group (TAB L E ).
median OS of 22.1 months (95% CI,
15.9-27.8) with the doublet and chemoPatients with metastatic NSCLC were
therapy, 17.1 months (95% CI, 13.3-23.9)
randomly assigned 1:1:1 to receive
with durvalumab plus chemotherapy,
75 mg of tremelimumab plus 1500 mg
of durvalumab plus chemotherapy once
Edward B. Garon, and 13.5 months (95% CI, 10.6-18.8)
with chemotherapy alone. Patients with
every 3 weeks for 4 cycles, 1500 mg of
MD, MS
nonsquamous disease with PD-L1 TC of
durvalumab plus chemotherapy once
less than 1% had a median OS of 13.4 months (95%
every 3 weeks for 4 cycles, or chemotherapy once
CI, 9.8-18.7), 11.7 months (95% CI, 7.5-17.0), and
every 3 weeks up to 6 cycles. End points included
12.3 months (95% CI, 9.3-14.1), respectively.
OS, progression-free survival (PFS), objective
Patients with squamous disease and PD-L1 TC
response rate (ORR), duration of response (DOR),
of 1% or greater had a median OS of 9.8 months
and safety in subgroups with PD-L1 status of
(95% CI, 7.6-12.5) with tremelimumab plus
1% or greater and less than 1% as well as across
durvalumab plus chemotherapy, 12.3 months
different histology types.
(95% CI, 9.5-15.7) with durvalumab plus chemoThe median PFS for patients with PD-L1 TC of
therapy, and 10.6 months (95% CI, 9,0-15.2) with
1% or greater was 6.2 months (95% CI, 5.0-6.6)
chemotherapy alone. These same patients
with tremelimumab/durvalumab/chemotherapy,
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TABLE. O u t c ome s by P D - L 1 E x p r e s s i o n i n P OS EI DON

PD-L1 ≥ 1%
Outcome

Tremelimumab plus durvalumab
and chemotherapy (n = 213)

Median OS, months (95% CI)

Durvalumab and chemotherapy (n = 224)

Chemotherapy alone (n = 207)

15.6 (11.6-18.1)

14.4 (11.8-17.5)

12.6 (10.4-15.2)

HR, 0.76; 95% CI, 0.61-0.95

HR, 0.79; 95% CI, 0.64-0.98

NA

38.1%

35.5%

24.8%

6.2 (5.0-6.6)

6.4 (4.9-6.7)

4.9 (4.9-6.0)

Tremelimumab plus durvalumab
and chemotherapy (n = 125)

Durvalumab and chemotherapy (n = 113)

Chemotherapy alone (n = 132)

12.7 (9.9-15.5)

10.9 (8.1-13.5)

11.0 (8.7-12.7)

HR, 0.77; 95% CI, 0.58-1.00

HR, 0.99; 95% CI, 0.76-1.30

NA

23.9%

17.6%

17.8%

6.1 (4.6-6.5)

4.6 (4.0-5.0)

4.7 (4.6-6.2)

OS HR vs chemotherapy alone
24-month OS rate
Median PFS, months (95% CI)
PD-L1 < 1%
Outcome
Median OS, months (95% CI)
OS HR vs chemotherapy alone
24-month OS rate
Median PFS, months (95% CI)

NA, not applicable; OS, overall survival; PFS, progression-free survival.

but with PD-L1 TC less than 1% had median OS
of 12.7 months (95% CI, 7.7-14.1), 9.8 months
(95% CI, 7.4-13.5), and 8.8 months (95% CI,
4.8-11.8), respectively.
In patients with PD-L1 TC expression 1% or
greater, those who received the triplet combination had an ORR of 40.0%. Patients who received
the doublet combination had an ORR of 49.1%
and those who received chemotherapy alone had
an ORR of 27.6%.
The median DOR heavily favored the doublet
plus chemotherapy group with PD-L1 TC of 1%

or greater. The median DOR in this group was
16.4 months (95% CI, 7.2-not estimable), and
the median DOR for durvalumab plus chemotherapy was 7.2 months (95% CI, 5.6-12.7), and
5.1 months (95% CI, 4.2-5.4) with chemotherapy
alone. Median DOR for patients with PD-L1 TC
less than 1% were 7.8 months (95% CI, 5.1-12.5),
6.7 months (95% CI, 3.8-9.0), and 5.5 months (95%
CI, 3.7-12.7), respectively.
Treatment-related adverse events (AEs)
and grade 3 and 4 AEs were similar among
the treatment types within their respective

patient subgroups and consistent across the
whole population.
These results suggest adding tremelimumab
to durvalumab and chemotherapy as a treatment option for patients with low or PD-L1
negative mNSCLC. ■
REFERENCE
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Talazoparib Plus Low-Dose Temozolomide Improves
ORR in R/R ES-SCLC
by KRISTI ROSA

THE COMBINATION OF TALAZOPARIB
(Talzenna) and temozolomide elicited an objective response rate (ORR) of 39.3% in patients with
extensive-stage small cell lung cancer (ES-SCLC)
who were relapsed or refractory to a frontline
platinum-based chemotherapy regimen, according to data from the phase 2 UCLA/TRIO-US
L-07 trial (NCT03672773) presented during the
International Association for the Study of Lung
Cancer 2022 World Conference on Lung Cancer.1
Eleven of the 28 evaluable patients had
achieved a confirmed partial response (PR) to the
doublet; the 12th patient came off the trial before
response to treatment could be confirmed. The
median time to response (TTR) was 1.8 months
and the median duration of response (DOR)
was 4.3 months. Moreover, the median progression-free survival (PFS) with the combination
was 4.3 months, and the median overall survival
(OS) was 11.9 months.
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as temozolomide potentiated antitumor response
Notably, the ORR, which was based on
by contributing to genomic instability.
RECIST 1.1 criteria, compared favorably with the
In the investigator-initiated, Simon
historical control of a 15% ORR achieved
2-stage, open-label, single-arm trial,
with second-line topotecan. As such,
Goldman and colleagues sought to
the study exceeded its target response
understand whether second-line treatrate, according to Jonathan W. Goldman,
ment with the doublet could improve
MD, lead study author and HS Associate
disease-associated outcomes in
Clinical Professor of Medicine at the
patients with ES-SCLC.
David Geffen School of Medicine at
To be eligible for enrollment, patients
UCLA in Los Angeles, California.
were required to have cytologically or
“This is the second trial to demonJonathan W.
histologically confirmed, relapsed/refracstrate a benefit of PARP inhibition
Goldman, MD
tory ES-SCLC.2 Participants had to have
with low-dose temozolomide in SCLC,”
Goldman said in a presentation of the data. “A
measurable disease per RECIST 1.1 criteria, and
phase 3 study is appropriate to confirm the benean ECOG performance status of 0 or 1. If they had a
fit of this approach compared with currently
best response of progressive disease (PD) to frontapproved options.”
line platinum-doublet chemotherapy, received
In prior models of this disease, talazoparib
more than 1 line of cytotoxic therapy, or had prior
was found to have cytotoxic effects by inhibiting
treatment with a PARP inhibitor or temozolomide,
PARP proteins 1/2 and trapping PARP on DNA,
SCLC, CONTINUED ON PAGE 72 
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is improving treatment for
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they were excluded. Study participants were given
a daily dose of talazoparib at 0.75 mg in combination with temozolomide at 37.5 mg/m2 on days 1
through 5 as part of 28-day treatment cycles.
The primary objective of the trial was to examine the ORR achieved with the doublet vs the
control of second-line topotecan. Null hypothesis was rejected if 8 or more confirmed responses
were identified among 28 evaluable patients
(ORR, 29%). Secondary objectives included DOR,
TTR, PFS, and OS. Key exploratory end points
include patient-reported outcomes (PROs) and a
biomarker analysis.
A total of 28 patients were enrolled to the trial,
with a median age of 65.5 years (range, 46-89).
Moreover, 57.1% of patients were men, 71.4% were
White, and 64.3% were former smokers. Most
patients (92.9%) had received 1 prior regimen, and
7.1% had received 2 prior regimens. All patients
had previously received cytotoxic chemotherapy,
71.4% had prior immunotherapy, 57.1% received
prior radiotherapy, and 3.6% had previously
received rovalpituzumab tesirine (Rova-T).
Additional data presented from the trial during
the meeting showed that the ORR achieved with
the doublet was comparable in patients with platinum-refractory disease (n = 6) platinum-resistant
disease (n = 9), and platinum-sensitive
disease (n = 13).

In the cohort with platinum-refractory disease,
3 patients achieved a PR to talazoparib/temozolomide, 2 had stable disease (SD), and 1 had PD. In
those with platinum-resistant disease, 4 achieved
PRs to treatment, 2 had SD, 2 had PD, and 1 was
not evaluated. Lastly, in the platinum-sensitive
cohort, 4 patients achieved a PR with the doublet,
7 had SD, and 2 had PD.
From the 27 patients who were determined to
be evaluable for response to treatment, investigators collected 78 circulating tumor DNA (ctDNA)
samples. Of these patients, 81.5% experienced
disease control with the doublet; this included
11 patients with a confirmed PR. Notably, all
patients who achieved PRs to treatment and who
had a ctDNA burden of greater than 0.2% at baseline experienced a decrease in ctDNA at 8 weeks.
No patients were found to have germline
DNA damage repair (DDR) mutations. The most
frequently observed somatic alterations at
baseline were in TP53 (85.2%), RB1 (29.6%),
ATM (18.5%), and BRCA2 (18.5%). Moreover,
66.7% of patients were noted to have
somatic DDR mutations.
In those who had ctDNA collected for at least
2 time points (n = 17), 76.4% were found to have
at least 1 treatment-emergent mutation, and this
was most frequently in ATM (n = 7).
Notably, treatment-emergent mutations of

any kind may be linked with disease control
(P = .042), according to Goldman, with a trend
toward better PFS if present vs not, at 5.8 months
(95% CI, 3.9-8.2) vs 3.5 months (95% CI, 1.8–not
reached), respectively (P = .099).
PRO data indicated mostly low-severity,
nonprogressive symptoms, according to Goldman.
Regarding safety, the most common hematologic adverse effects (AEs) reported with the
combination included anemia (60.7%), decreased
neutrophil count (39.3%), decreased platelet count
(67.9%), and decreased white blood cell count
(21.4%). The most frequent nonhematologic AEs
reported with talazoparib/temozolomide were
fatigue (28.6%), diarrhea (14.3%), and nausea
(14.3%). Grade 3 or 4 AEs included anemia (53.6%),
decreased neutrophil count (32.1%), decreased
platelet count (60.7%), decreased white blood cell
count (17.9%), and atypical pneumonia (3.6%). ■
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VISION Trial Cohort C Data Confirm Robust Efficacy
of Tepotinib in METex14-Altered NSCLC
by KRISTI ROSA

THE ROBUST EFFICACY ACHIEVED with

(n = 51), tepotinib induced an ORR of 51.0% (95%
CI, 36.6%-65.2%).
tepotinib (Tepmetko) in patients with non–small
“In VISION, the largest clinical trial of a MET
cell lung cancer (NSCLC) harboring MET exon
TKI [tyrosine kinase inhibitor] in METex14 skip14 (METex14) skipping alterations was indeping NSCLC, the cohort C primary analysis
pendently confirmed in data from the primary
provided independent confirmation for robust
analysis of cohort C in the phase 2 VISION trial
and durable efficacy of tepotinib, with
(NCT02864992), with particularly duracomparable or improved outcomes
ble activity noted in those who were
across end points compared with cohort
treatment naïve.1
A,” Michael Thomas, MD, head of the
The findings, which were presented
Department of Thoracic Oncology at the
during the International Association for
Translational Lung Research Center
the Study of Lung Cancer 2022 World
Heidelberg at Heidelberg University in
Conference on Lung Cancer, showed that
Germany, said in a presentation of the
with longer than 9 months of follow-up,
data. “Safety data confirmed previous
tepotinib (n = 161) elicited an objective
Michael
observations that tepotinib was generresponse rate (ORR) of 54.7% (95% CI,
Thomas, MD
ally well tolerated, with mostly mild
46.6%-62.5%) per independent review
to moderate adverse effects [AEs] and
committee (IRC) assessment and by RECIST 1.1
few discontinuations.”
criteria (TAB L E ).1
In February 2021, the FDA granted an accelAmong treatment-naïve patients who were
erated approval to tepotinib for the treatment
enrolled by tissue biopsy (n = 69), the ORR
of adult patients with METex14-altered NSCLC
achieved with tepotinib was higher, at 62.3% (95%
based mainly on findings from cohort A of the
CI, 49.8%-73.7%). In previously treated patients
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multicohort VISION trial.2 At that time point,
tepotinib had induced an ORR of 43% (95% CI,
32%-56%) per IRC assessment and RECIST 1.1
criteria among 69 treatment-naïve patients.3
VISION enrolled patients with advanced NSCLC
with central confirmation of a METex14 skipping mutation per liquid and/or tissue biopsy.
Participants could not have received more than
2 prior lines of therapy, and those with asymptomatic brain metastases were permitted.
Study participants received tepotinib at a oncedaily dose of 500 mg. The primary end point of
the trial was ORR by IRC and RECIST 1.1 criteria. Secondary end points included duration of
response (DOR), progression-free survival (PFS),
overall survival (OS), and safety.
Investigators also conducted an exploratory
Response Assessment in Neuro-Oncology Brain
Metastases (RANO-BM) analysis, in which
they evaluated best overall response (BOR) per
RANO-BM in patients with at least 1 evaluable
postbaseline tumor assessment. Here, disease
control was defined as complete response (CR)/

IASLC

TABLE. O u t c ome s i n V I S I O N C o ho r t C 1

All patients
Outcome

Tepotinib (n = 161)

ORR (95% CI)

54.7% (46.6%-62.5%)

DOR, months (95% CI)
DCR (95% CI)

20.8 (12.6-NE)
80.1% (73.1%-86.0%)

Median PFS, months (95% CI)

13.8 (10.4-NE)

Median OS, months (95% CI)

18.8 (14.4-25.5)

Treatment naïve
Outcome
ORR (95% CI)
DOR, months (95% CI)
DCR (95% CI)

Tepotinib (n = 69)
62.3% (49.8%-73.7%)
NE (10.4-NE)
87.0% (76.7%-93.9%)

Median PFS, months (95% CI)

15.9 (10.8-NE)

Median OS, months (95% CI)

22.7 (12.7-NE)

Previously treated
Outcome
ORR (95% CI)
DOR, months (95% CI)
DCR (95% CI)

Tepotinib (n = 51)
51.0% (36.6%-65.2%)
12.6 (4.3-NE)
82.4% (69.1%-91.6%)

Median PFS, months (95% CI)

13.8 (6.9-NE)

Median OS, months (95% CI)

19.6 (14.6-NE)

Target or nontarget lesions
Outcome
Intracranial DCR (95% CI)
Intracranial median PFS (95% CI)

Tepotinib (n = 43)
88.4% (74.9%-96.1%)
20.9 (5.7-NE)

DCR, disease control rate; DOR duration of response; NE, not estimable;
ORR, objective response rate; OS, overall survival; PFS, progression-free
survival.

partial response/stable disease (SD) or non-CR/
nonprogressive disease (PD).
The data cutoff date for cohort C, the confirmatory cohort of the trial, was February 20, 2022.
Among the 161 patients in this cohort, the median
age was 71 years (range, 42-91) and 46.6% were
men. Moreover, 54.0% of patients were White,
and 42.2% of patients were Asian. Most patients
had an ECOG performance status of 1 (74.5%),
and the remaining patients had a status of 0
(24.8%). Just under half of patients (43.5%) had a
smoking history.
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Additionally, 75.2% had adenocarcinoma,
21.1% had brain metastases at baseline, 59.0%
were treatment naïve, and 41.0% were previously treated. METex14 skipping mutations were
detected in tissue biopsy for 74.5% of patients and
in liquid biopsy in 49.1% of patients.
Additional findings from cohort C showed that
the median DOR with tepotinib was 20.8 months
(95% CI, 12.6–not evaluable [NE]). The DCR with
the agent was 80.1% (95% CI, 73.1%-86.0%). The
median PFS with tepotinib was 13.8 months (95%
CI, 10.4-NE), and the median OS was 18.8 months
(95% CI, 14.4-25.5).
In the treatment-naïve cohort, the BOR achieved
with the MET TKI was a PR in 62.3% of patients
and SD in 24.6%. Moreover, 10.1% of patients experienced PD, and 2.9% were NE. In this cohort,
the median DOR was not yet evaluable (95% CI,
10.4-NE) and the DCR was 87.0% (95% CI, 76.7%93.9%). The median PFS was 15.9 months (95% CI,
10.8-NE), and the median OS was 22.7 months
(95% CI, 12.7-NE).
In the previously treated cohort, the BOR
experienced with tepotinib was a PR in 51.0%
of patients and SD in 31.4% of patients; 7.8% of
patients experienced PD and 9.8% were NE. The
median DOR with the agent was 12.6 months
(95% CI, 4.3-NE), and the DCR was 82.4% (95% CI,
69.1%-91.6%). The median PFS was 13.8 months
(95% CI, 6.9-NE), and the median OS was
19.6 months (95% CI, 14.6-NE).
Tepotinib was also found to have encouraging intracranial activity in patients with brain
metastases. Investigators noted that the agent
crossed the blood-brain barrier to a significant
extent, resulting in concentrations of unbound
tepotinib in the brain of 25% vs plasma within a
similar range to other central nervous system–
penetrant TKIs.
In cohorts A and C, a total of 43 patients with
brain metastases were evaluable by RANO-BM;
23 patients were treatment naïve and 20 were
pretreated. Notably, 69.8% (n = 30) had previously
received brain radiotherapy or surgery.
Among those with target or nontarget lesions
(n = 43), treatment with tepotinib resulted in an
intracranial DCR of 88.4% (95% CI, 74.9%-96.1%),

with an intracranial median PFS of 20.9 months
(95% CI, 5.7-NE). The intracranial ORR was
66.7% (95% CI, 38.4%-88.2%) in those with target
lesions (n = 15). In these patients, the intracranial median DOR had not yet been reached
(95% CI, 0.9-NE).
Regarding safety, any-grade treatment-related
AEs (TRAEs) were experienced by 91.7% of
patients; 34.2% of patients experienced effects
that were grade 3 or higher in severity.
The TRAEs that occurred in 10% or more of all
patients included peripheral edema (any grade,
66.5%; grade ≥ 3, 10.9%), nausea (any grade,
23.3%; grade ≥ 3, 0.6%), hypoalbuminemia (any
grade, 23.0%; grade ≥ 3, 3.2%), diarrhea (any
grade, 22.4%; grade ≥ 3, 0.3%), increased blood
creatinine level (any grade, 21.7%; grade ≥ 3,
0.6%), increased alanine aminotransferase level
(any grade, 13.1%; grade ≥ 3, 2.2%), and decreased
appetite (any grade, 11.2%; grade ≥ 3, 0.3%).
Additionally, 33.5% of patients experienced
TRAEs that led to dose reductions, and 42.5%
had TRAEs that resulted in treatment interruption. Approximately 15% (14.7%) of patients
experienced TRAEs that resulted in permanent
discontinuation of tepotinib.
Investigators examined treatment durations
in those who required a dose reduction and/or
interruption to understand the impact of treatment modifications.
“Patients who required treatment interruptions
or dose reductions were able to remain on treatment and continue benefiting from treatment with
tepotinib,” Thomas said. ■
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Neoadjuvant Nivolumab Plus
Chemo Improves Survival in
Resectable Stage IIIA/B NSCLC
by HAYLEY VIRGIL

THE ADDITION OF NIVOLUMAB (Opdivo) to chemotherapy elicited progression-free survival (PFS) and overall survival (OS) benefits
compared with chemotherapy alone in patients with stage IIIA/B non–small
cell lung cancer (NSCLC), according to data from the phase 2 NADIM II
study (NCT03838159). These findings were presented at the International
Association for the Study of Lung Cancer 2022 World Conference
on Lung Cancer.
Patients who received the nivolumab/chemotherapy combination demonstrated 12- and 24-month PFS rates of 89.3% and 66.6%, respectively,
compared with 60.7% and 42.3% with chemotherapy alone. Median PFS was
not reached in the experimental cohort compared with 18.3 months in the
chemotherapy cohort (HR, 0.48; 95% CI, 0.25-0.91; P = .025).
The OS rates at 12 and 24 months were 98.2% and 84.7%, respectively, in
the nivolumab plus chemotherapy cohort, compared
with 82.1% and 63.5% in the chemotherapy cohort.
Median OS was not reached in either arm (HR, 0.40;
95% CI, 0.17-0.93; P = .034).
In addition, PFS and OS probabilities showed that
patients who achieved a pathological complete response
(pCR) did not die or progress following treatment.
“Our conclusion is that [this] confirms the superiority of nivolumab plus chemotherapy in the neoadjuvant
Mariano Provencio
setting,” lead author Mariano Provencio Pulla, MD,
Pulla, MD, PhD
PhD, head of the Department of Medical Oncology and
scientific director of the Research Institute at Puerta de Hierro University
Hospital in Spain, said during a presentation on the findings. “Neoadjuvant
nivolumab plus chemotherapy significantly improved the pCR, improved
PFS, and improved the [OS].” Pulla is also a full professor of the School of
Medicine at the University of Madrid.
Fifty-seven patients were randomly assigned to the nivolumab arm and 29
to the chemotherapy arm. Within the experimental arm, 59.6% of patients
went on to receive maintenance therapy. The trial included patients with
locally advanced, potentially resectable stage IIA/IIIB disease. Patients
were randomly assigned 2:1 to receive either 360 mg of nivolumab plus
200 mg/m2 of paclitaxel plus carboplatin ever 3 weeks for 3 cycles, or the
chemotherapy backbone alone.
Patients then underwent surgery followed by adjuvant nivolumab at 480
mg for 6 months in the experimental arm, vs observation every 12 weeks for
6 months in the control arm.
Definitive surgery was performed in 93.0% of patients in the experimental arm compared with 69.0% in the control arm (odds ratio [OR], 5.96;
95% CI, 1.65-21.56; P = .00807). Across the overall patient population,
11.0% of patients underwent pneumonectomy, 78.1% received a lobectomy,
6.8% received a bilobectomy, 2.7% received a segmentectomy, and 1.4%
received a right lower lobectomy and segmentectomy. A total of 92.5% of
patients in the combination arm and 65.0% in the chemotherapy-alone arm
received an R0 resection (OR, 6.60; 95% CI, 1.67-26.02; P = .007). Moreover,
the downstaging rate was 69.8% in the nivolumab arm vs 40.0% in the
chemotherapy arm (OR, 3.47; 95% CI, 1.19-10.1; P = .04). ■
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Larotrectinib Demonstrates
Favorable Long-term Responses
in NTRK Fusion–Positive Lung Cancer

Durvalumab/Tremelimumab Combo
Provides OS Benefit in First-line
Metastatic NSCLC

by JONAH FELDMAN

by CONOR KILLMURRAY

Larotrectinib (Vitrakvi) continued to elicit durable responses and a low
toxicity profile in patients with NTRK fusion–positive lung cancer, according to
long-term follow-up data from the phase 2 NAVIGATE trial (NCT02576431) and the
phase 1 LOXO-TRK-14001 trial (NCT02122913).
Investigators observed an objective response rate (ORR) of 83% (95% CI,
61%-95%) in 23 evaluable patients with NTRK fusion–positive disease. The
24-month progression-free survival (PFS) rate was 67% (95% CI, 44%-90%),
whereas the 24-month overall survival (OS) rate was 72% (95% CI, 48%-97%).
“Larotrectinib demonstrated rapid and durable responses, extended survival,
and a favorable long-term safety profile in patients with advanced lung cancer
harboring NTRK gene fusions,” the investigators stated in their poster.
The NAVIGATE and LOXO-TRK-14001 trials included patients with fusions
in the NTRK1, NTRK2, and NTRK3 genes. Patients with cancer types including
lung, thyroid, salivary, and colorectal cancers were enrolled on these trials;
however, this analysis included only those with advanced lung cancer. Both
trials administered larotrectinib at a dose of 100 mg twice daily. The primary
end point was ORR.
When including all 26 patients, the median age was 51.5 years (range, 25.076.0). Patients had received a median of 2 prior therapies (range, 0-6), with 46%
having received 3 or more prior therapies. Ten evaluable patients had baseline
central nervous system metastases had an ORR of 80% (95% CI, 44%-97%).

The combination use of first-line durvalumab (Imfinzi) plus tremelimumab for
the treatment of patients with metastatic non–small cell lung cancer improved
overall survival (OS) compared with standard-of-care chemotherapy, according to an exploratory analysis of the Chinese cohort in the phase 3 NEPTUNE
study (NCT02542293).
In the open-label, international study, OS was more favorable in the 55 patients
with low PD-L1 status, defined as PD-L1 expression less than 1%, and the
160 patients in the intention-to-treat (ITT) population who were treated with the
frontline combination.
The 26 patients with PD-L1 expression less than 1% and who were treated with the
combination regimen had a median OS of 15.0 months (95% CI, 10.5-27.4) vs
11.7 months (95% CI, 8.6-20.5) in the 29 patients treated with chemotherapy, reducing the risk for death by 40% (HR, 0.60; 95% CI, 0.32-1.11). This favorable OS trend
for durvalumab plus tremelimumab over chemotherapy was consistent at 12 (68.0%
vs 46.4%, respectively), 18 (44.0% vs 39.3%), and 24 months (36.0% vs 17.9%).
In the ITT population, OS was also prolonged in the combination arm (n = 78)
compared with the chemotherapy arm (n = 82) at a median OS of 20 months (95%
CI, 15-28.7) vs 14.1 months (95% CI, 9.5-19.4), respectively (HR, 0.70; 95% CI, 0.481.02). Similarly, 12-, 18-, and 24-month OS rates were superior with durvalumab
plus tremelimumab over chemotherapy at 72.8% vs 53.1%, respectively, 54.6% vs
41.8%, and 44.2% vs 30.4%.

To read the full story visit bit.ly/3C7spNQ.

To read the full story visit bit.ly/3BEZzTE.

Sheffield on the Economic Cost
of Delaying of Treatment in NSCLC

Spira on Lazertinib/Amivantamab
in EGFR-Mutant NSCLC

Brandon S. Sheffield, MD, discusses the results of an analysis of biomarker
testing methods and how time delays between testing and results may affect
supportive care costs.

Alexander I. Spira, MD, PhD, FACP, highlights ongoing efforts to examine the role
of lazertinib (Leclaza) and amivantamab-vmjw (Rybrevant) in the adjuvant setting
and in combination.

 WATCH NOW: bit.ly/3xSOCNe

 WATCH NOW: bit.ly/3DT75gk
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Vogelzang, 2018 Giants of Cancer Care® Inductee,
Dies at 72
JASON HARRIS

NICHOLAS J. VOGELZANG, MD,
a world-renowned genitourinary (GU)
oncologist and investigator died on September
20, 2022. He was 72.
In March 2022, Vogelzang retired from his
position on the Board of Directors for the Kidney
Cancer Association (KCA). Vogelzang helped
found the KCA in 1990 during a meeting around
his kitchen table with Eugene P. Schonfeld, a
patient with kidney cancer, and a small group of
patients and physicians.
“Nick was an extraordinary example of the beautiful difference one life can make. He saw a need
and cofounded the Kidney Cancer Association when
[individuals] had no resources in the kidney space,”
Gretchen E. Vaughan, KCA president and chief
executive officer, wrote in an email to OncLive®.
“[He was] such an incredible doctor but, more
importantly, the kindest man, biggest heart, and
gentlest soul. We are all better for knowing him.”
Vogelzang was vital to progress in GU oncology during the past 40 years, as a leader in the
development of clinical trials and therapeutics.
He helped organize GU oncologists and worked
toward a multidisciplinary emphasis in the field.
He was the 2018 Giants of Cancer Care® award
winner in GU cancers. He was principal or coprincipal investigator in trials that led to regulatory
approval of atezolizumab (Tecentriq) in bladder
cancer and pemetrexed (Alimta) in mesothelioma,

as well as abiraterone acetate (Zytiga), mitoxantrone (Novantrone), and radium 223 dichloride
(Xofigo), among other therapeutics.
Vogelzang was the inaugural Fred C. Buffett
Professor of GU Oncology at the University of
Chicago in Illinois and served as director of the
university’s Cancer Research Center from 1999
to 2003. He then served as director of the Nevada
Cancer Institute from 2004 to 2009. In his final
role, he served as a physician and medical director of Comprehensive Cancer Centers in Las
Vegas, in Nevada.
Bradley C. Leibovich, MD, who is chair of the
board of directors at KCA, as well as chair and a
consultant in the Department of Urology at Mayo
Clinic in Rochester, Minnesota, told OncLive®
in an email that Vogelzang was “truly a giant”
in GU oncology.
“He distinguished himself by always going above
and beyond for his patients and colleagues with
compassion and tremendous generosity of his time
and wisdom,” Leibovich said. “When you consider
those he cared for over the years and those he has
taught who will continue to do great things because
of the knowledge he imparted on them, he has and
will continue to impact countless lives.”
Vogelzang stepped down as vice chair of the
SWOG GU committee in 2021, a role he held for
14 years. The organization is scheduled to host
the inaugural Nicholas J. Vogelzang, MD, GU

Nicholas J.
Vogelzang, MD; and
Sandy Smith, MSN,
RN, AOCN, at the
2018 Giants of
Cancer Care®
ceremony.

 icholas J. Vogelzang, MD,
N
receives the 2018 Giants
of Cancer Care® award for
genitourinary cancers.

Symposium at its Fall 2022 Group Meeting in
October. The session will be devoted to organ
preservation in bladder cancer.
SWOG has also established the Nicholas J.
Vogelzang, MD, Scholarship, which will allow an
investigator to attend the SWOG group meeting.
Vogelzang scholars will be paired with a senior
mentor who also will provide help beyond the
meeting, as they establish careers.
Charles D. Blanke, MD, SWOG group chair
and professor of medicine with Knight Cancer
Institute at Oregon Health and Science University
in Portland, wrote a tribute to his friend and
colleague in August 2022. Vogelzang had entered
hospice care a few weeks earlier.
“He is warm, caring, professional, and knowledgeable to a fault,” Blanke wrote. “And he is an
amazing physician and researcher.
“I turned to Nick when a personal friend
developed a cancer within his area of expertise. Though most of us are fairly willing to
give advice, his thoroughness of follow-up on
my friend’s case was a brilliant model for physicians everywhere,” Blanke wrote. “His response
wasn’t just routine or what was expected—he
truly wanted to help this patient he had never
met and went out of his way to make sure the
patient and family knew every possible option
for care. Of course, he offered to see my friend
the next day. That warmth and thoroughness
have helped make him much loved among
both patients and colleagues throughout the
oncology community.” ■
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Satisfied with your treatment options
for first-line mNSCLC patients with
PD-L1 <1% expression status?
Scan below to view data
for another option:

mNSCLC=metastatic non-small cell lung cancer; PD-L1=programmed death ligand 1.
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