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PUBLISHER'S NOTE

ONCOLOGY® is seeking to expand its list of ad hoc reviewers to provide
constructive feedback on manuscripts that have received initial editorial
approval. Comments and criticisms are a necessary and invaluable part of
the journal’s process, and our need for more willing experts grows in step
with the journal.

Areas of expertise that may be needed include, but are not limited to, those
about patients with gastrointestinal, breast, gynecologic, genitourinary, and
lung cancers, as well as hematologic malignancies. Therapeutic areas may
include medical, radiation, or surgical oncology; practice management;
survivorship; palliative and supportive care; and integrative oncology.

Additionally, ad hoc reviewers may be offered the opportunity to contribute
peer perspectives to the journal. The author of the perspective examines what
is discussed in the article and presents a new take on the information, adds to
what'’s written, or emphasizes an important topic therein. These contributions
are independently indexed in PubMed and published online, and they shine
a spotlight on the reviewers who help keep ONCOLOGY® going.

If you are interested in serving as an ad hoc reviewer for the journal
ONCOLOGY®, we encourage you to reach out to the editorial staff at
CancerNetwork@mijhlifesciences.com.

ONCOLOGY® is seeking to expand its coverage of original peer-reviewed
research articles and is now encouraging authors to submit high-quality
original manuscripts about clinical trials and investigations. Areas of particular
interest include, but are not limited to, gastrointestinal, breast, gynecologic,
genitourinary, and lung cancers as well as hematologic malignancies.

Authors wishing to submit their original research manuscripts are encouraged
to review the ONCOLOGY® author guidelines for formatting and other
requirements prior to submission: CancerNetwork.com/guidelines

Manuscripts for consideration should be submitted to
https://mc.manuscriptcentral.com/oncology.
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Is Drug Price Negotiation a Concept
Whose Time Has Come?

s I write this, the US Congress has

just approved the Inflation Reduc-

tion Act of 2022, which includes
a provision that Medicare be allowed to
negotiate drug prices with pharmaceutical
companies. The first steps will not happen
until 2026, when 10 of the most popular
drugs will be subject to drug price nego-
tiation. Additional provisions of the bill
will make key changes to reimbursement
to patients enrolled in Medicare Part D.

Why is this important? Currently, ac-
cording to US regulations and law, Medi-
care must pay for any drug approved by
the FDA. Prices are set by the drug com-
panies. That’s it. We pay the price the drug
companies set, which is mainly related to
the price set for the last drug approved
for the indication or disease, plus an in-
cremental cost. There is no relationship
to complexity of the drug, cost of man-
ufacture, or developmental costs. The in-
cremental costs have doubled the cost of
some drugs over a few years. And surpris-
ingly, for those who studied economics,
even with more competition (eg, all the
anti-PD-1 drugs now available), the prices
do not come down.

This pricing structure stands in contrast
to almost every other country where drug
prices are negotiated with the regulatory
agencies. In England, for example, a sec-
ond process to assess the cost effectiveness
of the agent is required by the National
Institute for Health and Care Excellence
committee for reimbursement by the Na-
tional Health Service. One way to improve
cost effectiveness is to reduce cost. And
that explains why brand-name drugs are

generally cheaper in every other country.
This also explains why many patients or-
der “gray market” drugs from Canada,
Mexico, or Europe, which may be even
cheaper than their co-pay amounts in
the United States. For example, a newer
colon cancer drug for refractory disease,
Lonsurf (trifluridine/tipiracil), can cost
$20,000 per month for 70 mg twice daily.
A patient I saw recently could not afford
the $3000 per month co-pay, and he had
too much income to qualify for patient as-
sistance. He was stuck and had to take out
asecond mortgage on his house to get the
necessary funds. And who hasn’t experi-
enced heartbreak and major dismay such
as when a patient tells you that she did
not take her pain medications this month
because the choice was either paying for
the drugs or feeding her family? These are
examples of the economic toxicity we see
in our daily practice.

With the new legislation, price nego-
tiation won’t start for another few years
and only for the top 10 prescription
drugs, which are unlikely to include che-
motherapy agents. This is a small step in
the direction of leveling the playing field,
because patients in the US pay more than
their fair share.

In addition, Medicare only paid for
drugs administered in the doctor’s office
before Medicare “part D” was enacted in
2006 (following compromises with indus-
try lobbyists). The system is far from per-
fect. Patients are left with a “donut hole,”
or coverage gap, after a basic amount is
paid, at which point they have a 25% co-
pay.In 2022, Medicare part D (outpatient

pharmacy benefits) covers an initial cost
of approximately $4330 then has a donut
hole up to $6550 for which the patient
co-pay is 25 %. Patients falling into that
coverage gap will have major outlays. The
new legislation eliminates this coverage
gap and the 5% co-pay after $7000.

Many commentators have opined that
this will cause seriously decreased inno-
vation and new drugs. This is unlikely
to be the case. Too much is at stake for
these companies to stop new drug de-
velopment. Furthermore, much of new
drug discovery occurs by licensing novel
technology from universities. These dis-
coveries and their intellectual property
may be licensed by biotech firms, and
sometimes these biotech firms are bought
out by large pharmaceutical companies.
You, the taxpayers of the United States,
are paying for much of this basic academ-
ic research leading to new drugs, yet you
don’t see many of the benefits.

Here are some ways to save money: end
direct-to-consumer advertising; remove
pharmacy benefit managers to bring down
purchase costs; make biosimilars inter-
changeable (just as with interchangeable
generic small molecule drugs as allowed
by the Hatch-Waxman Act) and end
branded biosimilars; and end the process
of prior authorization, which costs more
to the health care system than it saves.

Other countries pay less for their med-
ications, and we in the United States end
up paying more than our fair share. Ne-
gotiations by Medicare and the VA system
should help rebalance our costs vis-a-vis
what everyone else in the world pays.
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with. GAVRETO, the only once-daily
therapy desighed to selectively
target RET+ mNSCLC'and™ =
advanced thyroid cancers'

mNSCLC=metastatic non-small cell lung cancer;
RET=rearranged during transfection.

N CC National Comprehensive Cancer Network® (NCCN®)-recommended
treatment option for certain patients with RET+ mNSCLC and RET+ advanced

RECOMMENDED or metastatic thyroid carcinoma?3*t

*See the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for NSCLC and thyroid carcinoma for detailed recommendations, including other
preferred treatment options.

*For select patients with recurrent/persistent locoregional or distantly metastatic RET mutation-positive medullary thyroid carcinoma; for structurally persistent/
recurrent locoregional or distantly metastatic RET fusion-positive differentiated thyroid cancer not amenable to RAI therapy; and for metastatic RET fusion-
positive anaplastic thyroid carcinoma.

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.
RAl=radioactive iodine.

INDICATIONS

GAVRETO® (pralsetinib) is indicated for the treatment of:

- Adult patients with metastatic rearranged during transfection (RET) fusion-positive non-small cell lung cancer (NSCLC) as
detected by an FDA approved test

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

- Adult and pediatric patients 12 years of age and older with advanced or metastatic RET fusion-positive thyroid cancer
who require systemic therapy and who are radioactive iodine-refractory (if radioactive iodine is appropriate)

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

ARROW study design

Efficacy and safety with GAVRETO (400 mg orally once daily) were evaluated in patients with RET fusion+ mMNSCLC, advanced
or metastatic RET-mutant MTC, and advanced or metastatic RET fusion+ thyroid cancer in the ARROW study, a phase 1/2, single-
arm, multicohort, multicenter clinical trial."* All patients must have had a non-resectable RET-altered solid tumor or MTC per local
assessment of tumor tissue and/or blood.* The major efficacy outcome measures were overall response rate (ORR) and duration
of response (DoR), as assessed by a blinded independent central review (BICR) according to RECIST v1.1."

IMPORTANT SAFETY INFORMATION

Interstitial Lung Disease (ILD)/Pneumonitis occurred in 10% of patients who received GAVRETO, including 2.7% with Grade 3/4,
and 0.5% with fatal reactions. Monitor for pulmonary symptoms indicative of ILD/pneumonitis. Withhold GAVRETO and promptly
investigate for ILD in any patient who presents with acute or worsening of respiratory symptoms (e.g., dyspnea, cough, and fever).
Withhold, reduce dose or permanently discontinue GAVRETO based on severity of confirmed ILD.

Hypertension occurred in 29% of patients, including Grade 3 hypertension in 14% of patients. Overall, 7% had their dose
interrupted and 3.2% had their dose reduced for hypertension. Treatment-emergent hypertension was most commonly
managed with anti-hypertension medications. Do not initiate GAVRETO in patients with uncontrolled hypertension. Optimize
blood pressure prior to initiating GAVRETO. Monitor blood pressure after 1 week, at least monthly thereafter and as clinically
indicated. Initiate or adjust anti-hypertensive therapy as appropriate. Withhold, reduce dose, or permanently discontinue
GAVRETO based on the severity.

Please see additional Important Safety Information throughout and Brief Summary of the full Prescribing Information
for GAVRETO on adjacent pages.



Efficacy and safety data of GAVRETO in
advanced thyroid cancers'

Select baseline characteristics from the U.S. Prescribing Information (USPI)'

MTC: cabozantinib- and vandetanib-naive patients (n=29): The median age was 61 years (range: 19-81); 72% were male and

14% had a history of CNS metastases.

MTC: previously cabozantinib- and/or vandetanib-treated patients (n=55): The median age was 59 years (range: 25-83);

69% were male and 7% had a history of CNS metastases.

RET fusion-positive thyroid cancer (n=9): The median age was 61 years (range: 46-74); 67% were male and 56% had a history of

CNS metastases.

For additional baseline characteristics, refer to the USPI.

CNS=central nervous system; RECIST=Response Evaluation Criteria in Solid Tumors.

GAVRETO demonstrated robust and durable response in advanced or metastatic RET-mutant MTC and advanced or metastatic

RET fusion+ thyroid cancer™s

MTC: cabozantinib- Median DoR (n=19): NR

and vandetanib-naive (n=29)* (NE-NE)
,fg‘;"’ R TP P PP PP >
QQ. 0 6 12 18 24

CR: 10% . .
84% of patients continued to respond

to treatment at 6 months®

Median time to first response was 3.7
months (range: 1.7 months-111 months)®

66% ORR

(95% Cl: 46%-82%)

RET fusion+ thyroid
cancer (n=9)°

Median DoR (n=8): NR
(NE-NE)

100% of patients continued to respond
to treatment at 6 months!

Median time to first response was 1.9
months (range: 1.8 months-5.5 months)>®

89% ORR

(95% CI: 52%-100%)

MTC: prior cabozantinib and/or

Median DoR (n=33): NR

vandetanib (n=55) (15.1 months-NE)

& 3 >
) CR:1.8% 0 6 12 18 24

“%

79% of patients continued to respond
to treatment at 6 months®

Median time to first response was 3.7
months (range: 1.8 months-12.9 months)>®

60% ORR

(95% Cl: 46%-73%)

Patients enrolled by July 11, 2019. Data cutoff: May 22, 2020.

*Twenty-eight percent (28%) had received up to 3 lines of prior systemic
therapy (including 10% PD-1/PD-L1 inhibitors, 10% radioactive iodine, 3.4%
kinase inhibitors).

*Calculated using the proportion of responders with an observed duration of
response at least 6 months or greater.

Patients had received a median of 2 prior therapies (range: 1-7).

SAll patients (100%) had papillary thyroid cancer. Patients had received a
median of 2 prior therapies (range: 1-8). Prior systemic treatments included
prior radioactive iodine (100%) and prior sorafenib and/or lenvatinib (56%).

Cl=confidence interval; CR=complete response; NE=not estimable; NR=not

reached; PD-1/PD-L1=programmed cell-death protein 1/programmed death-

ligand 1; PR=partial response.

Safety of GAVRETO in 138 patients with RET-altered thyroid cancers

The most common adverse reactions (>15%) and Grades 3-4 laboratory abnormalities (>2%) were':

2 Musculoskeletal pain' (42%), constipation (41%), hypertension (40%), fatigue' (38%), diarrhea' (34%), edema' (29%),
cough' (27%), rash' (24%), headache' (24%), pyrexia (22%), dyspnea' (22%), peripheral neuropathy' (20%), dizziness' (19%),
abdominal pain" (17%), dry mouth (17%), stomatitis' (17%), nausea (17%), dysgeusia' (17%), and decreased appetite (15%)

> Decreased lymphocytes (27%), decreased neutrophils (16%), decreased hemoglobin (13%), decreased calcium (corrected) (9%),
decreased phosphate (8%), increased AST (4.3%), increased ALT (3.6%), decreased platelets (2.9%), and decreased sodium (2.2%)

'For grouped terms, please refer to the USPI.
ALT=alanine aminotransferase; AST=aspartate aminotransferase.

IMPORTANT SAFETY INFORMATION

Hepatotoxicity: Serious hepatic adverse reactions occurred in 2.1% of patients treated with GAVRETO. Increased aspartate
aminotransferase (AST) occurred in 69% of patients, including Grade 3/4 in 5% and increased alanine aminotransferase (ALT)
occurred in 46% of patients, including Grade 3/4 in 6%. The median time to first onset for increased AST was 15 days (range:

5 days to 1.5 years) and increased ALT was 22 days (range: 7 days to 1.7 years). Monitor AST and ALT prior to initiating GAVRETO,
every 2 weeks during the first 3 months, then monthly thereafter and as clinically indicated. Withhold, reduce dose or
permanently discontinue GAVRETO based on severity.

Grade > 3 hemorrhagic events occurred in 2.5% of patients treated with GAVRETO including one patient with a fatal
hemorrhagic event. Permanently discontinue GAVRETO in patients with severe or life-threatening hemorrhage.

Please see additional Important Safety Information throughout and Brief Summary of the full Prescribing Information
for GAVRETO on adjacent pages.
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Efficacy and Safety data of GAVRETO® (pralsetinib)

in RET fusion+ mNSCLC"

Select baseline characteristics from the USPI'

Treatment-naive (n=27): The median age was 65 years (range: 30-87); 48% were male and 37% had either a history of or current

CNS metastasis.

Previously platinum-treated (n=87): The median age was 60 years (range: 28-85); 51% were male and 43% had either a history of or

current CNS metastasis.

For additional baseline characteristics, refer to the USPI.

GAVRETO demonstrated robust and durable response in RET fusion+ mNSCLC patients treated with GAVRETO from the USPI"5

Treatment-naive patients (n=27)

o

o
<& CR: 1%
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70% ORR

(95% Cl: 50%-86%)

Median DoR (n=19): 9.0 months (6.3 months-NE)
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’ Median DoR follow-up: 7.5 months (3.7 months-8.3 months)®

58% of patients continued to respond to treatment at 6 months*

Median time to first response was 1.9 months (range: 1.4 months-
5.6 months)®

Previously platinum-treated patients (n=87)t

o
Q CR: 5.7%

57% ORR

(95% Cl: 46%-68%)

Median DoR (n=50): NE (15.2 months-NE)

o

0 6 T 12 18 24

’ Median DoR follow-up: 9.7 months (9.2 months-11.3 months)®

80% of patients continued to respond to treatment at 6 months*

Median time to first response was 1.8 months (range: 1.3 months-
9.1 months)®

Per initial protocol, treatment-naive patients were included if they were deemed not eligible
for platinum-based chemotherapy based on investigator assessment’

Patients enrolled by July 11, 2019. Data cutoff: Feb 13, 2020.

*Calculated using the proportion of responders with an observed duration of response at least 6 months or greater.!
*Patients received a median of 2 prior systemic therapies (range: 1-6); 45% of patients had prior anti-PD-1/PD-L1 therapy and 25% had prior kinase inhibitors.

Safety of GAVRETO in 220 patients with RET fusion+ mNSCLC

The most common adverse reactions (>15%) and Grades 3-4 laboratory abnormalities (>2%) were™":
> Fatiguet (35%), constipation (35%), musculoskeletal paint (32%), hypertension? (28%), diarrheat (24%), cought (23%),
pyrexia (20%), edemat (20%), pneumoniat (17%), and dry mouth (16%)

2 Decreased lymphocytes (19%), decreased neutrophils (16%), decreased phosphate (11%), decreased hemoglobin (9%),
decreased sodium (7%), decreased platelets (3.2%), increased AST (2.3%), and increased ALT (2.3%)

"The safety of GAVRETO 400 mg orally once daily was evaluated in both treatment-naive and previously platinum-treated mNSCLC patients.

'For grouped terms, please refer to the USPI.

IMPORTANT SAFETY INFORMATION

Tumor Lysis Syndrome (TLS): Cases of TLS have been reported in patients with medullary thyroid carcinoma receiving
GAVRETO. Patients may be at risk of TLS if they have rapidly growing tumors, a high tumor burden, renal dysfunction, or
dehydration. Closely monitor patients at risk, consider appropriate prophylaxis including hydration, and treat as

clinically indicated.

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

Please see additional Important Safety Information throughout and Brief Summary of the full Prescribing Information

for GAVRETO on adjacent pages.



Exploratory follow-up analyses

of treatment-naive mNSCLC patients®

These analyses include treatment-naive patients enrolled through May 22, 2020, which include the patients from the pivotal
analysis in the USPI. These results are not included in the GAVRETO labeling. As these were not prespecified analyses,
data must be interpreted with caution.

All treatment-naive patients Post hoc analyses of treatment-naive patients

Overall Response Rate (n=68) Initially, the ARROW protocol included treatment-naive patients who were not
candidates for standard therapy. In July 2019, the protocol was amended to expand
the eligibility criteria to include patients who were eligible for standard therapy.”

CR: 6%
Pre-protocol amendment (n=43) Post-protocol amendment (n=25)
790/ OR R PR=65%, CR=9% (95% CI: 59%-87%) All responses were partial (95% Cl: 69%-98%)
(95% c? 68%-88%) Median DoR (n=32): 11 months Median DoR (n=22): Not Reached
ARt (7.4 months-NR) (NR-NR)
Duration of Response (n=54) Select baseline characteristics Select baseline characteristics
Median DoR: Not Reached (9 months-NR) Median age: 65 years (30-87) Median age: 54 years (35-80)
Median DoR follow-up: 7.4 months Gender: female 44%, male 56% Gender: female 56%, male 44%
(6.4 months-9.5 months) History of or current CNS metastases History of or current CNS metastases
at baseline: 35% at baseline: 28%
Patients enrolled by May 22, 2020. All other baseline characteristics were generally balanced between the pivotal data included in the USPI
Data cutoff: Nov 6, 2020. and exploratory follow-up populations.*®

Adverse reactions (215%) and Grades 3-4 laboratory abnormalities (22%) in RET fusion+ mNSCLC

patients (n=281) were generally consistent with the pivotal data included in the USPI"®

IMPORTANT SAFETY INFORMATION

Based on findings from animal studies and its mechanism of action, GAVRETO can cause fetal harm when administered to

a pregnant woman. Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use
effective non-hormonal contraception during treatment with GAVRETO and for 2 weeks after the final dose. Advise males
with female partners of reproductive potential to use effective contraception during treatment with GAVRETO and for 1 week
after the final dose. Advise women not to breastfeed during treatment with GAVRETO and for 1 week after the final dose.

Common adverse reactions (225%) were constipation, hypertension, fatigue, musculoskeletal pain and diarrhea.

Common Grade 3/4 laboratory abnormalities (22%) were decreased lymphocytes, decreased neutrophils, decreased
hemoglobin, decreased phosphate, decreased calcium (corrected), decreased sodium, increased AST, increased ALT, decreased
platelets and increased alkaline phosphatase.

Avoid coadministration of GAVRETO with strong CYP3A inhibitors or combined P-gp and strong CYP3A inhibitors. If coadministration
cannot be avoided, reduce the GAVRETO dose. Avoid coadministration of GAVRETO with strong CYP3A inducers. If coadministration
cannot be avoided, increase the GAVRETO dose.

You may report side effects to the FDA at 1-800-FDA-1088. You may also report side effects to Genentech at 1-888-835-2555.

Please see additional Important Safety Information throughout and Brief Summary of the full Prescribing Information for
GAVRETO on adjacent pages.

References: 1. GAVRETO Prescribing Information. Genentech, Inc. April 2021. 2. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines®) for Non-Small Cell Lung Cancer V1.2022. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed December 13, 2021. To view the
most recent and complete version of the guideline, go online to NCCN.org. 3. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines®) for Thyroid Carcinoma V.3.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed December 7, 2021. To view the most recent
and complete version of the guideline, go online to NCCN.org. 4. Phase 1/2 study of the highly-selective RET inhibitor, pralsetinib (BLU-667), in patients with thyroid cancer,
non-small cell lung cancer, and other advanced solid tumors (ARROW). ClinicalTrials.gov identifier: NCT03037385. https://clinicaltrials.gov/ct2/show/NCT03037385. Accessed
June 2, 2021. 5. Data on file. Blueprint Medicines Corporation. Cambridge, MA; 2020. 6. Subbiah V, Hu MI, Wirth LJ, et al. Pralsetinib for patients with advanced or metastatic
RET-altered thyroid cancer (ARROW): a multi-cohort, open-label, registrational, phase 1/2 study. Lancet Diabetes Endocrinol. 2021;9(8):491-501. 7. Gainor JF, Curigliano G, Kim
DW, et al. Pralsetinib for RET fusion-positive non-small-cell lung cancer (ARROW): a multi-cohort, open-label, phase 1/2 study. Lancet Oncol. 2021;22(7):959-969.
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GAVRETO® (pralsetinib)
100 mg capsules, for oral use
Initial U.S. Approval: 2020

This is a brief summary of information about GAVRETO.

Before prescribing, please see full Prescribing Information.

1 INDICATIONS AND USAGE
1.1 Metastatic RET Fusion-Positive Non-Small Cell Lung Cancer

GAVRETO is indicated for the treatment of adult patients with metastatic
RET fusion-positive non-small cell lung cancer (NSCLC) as detected by
an FDA approved test.

This indication is approved under accelerated approval based on overall
response rate and duration of response [see Clinical Studies (14.1)].
Continued approval for this indication may be contingent upon verification
and description of clinical benefit in confirmatory trial(s).

1.2 RET-Mutant Medullary Thyroid Cancer

GAVRETO is indicated for the treatment of adult and pediatric patients
12 years of age and older with advanced or metastatic RET-mutant
medullary thyroid cancer (MTC) who require systemic therapy.

This indication is approved under accelerated approval based on overall
response rate and duration of response [see Clinical Studies (14.2)].
Continued approval for this indication may be contingent upon verification
and description of clinical benefit in confirmatory trial(s).

1.3 RET Fusion-Positive Thyroid Cancer

GAVRETO is indicated for the treatment of adult and pediatric patients 12
years of age and older with advanced or metastatic RET fusion-positive
thyroid cancer who require systemic therapy and who are radioactive
iodine-refractory (if radioactive iodine is appropriate).

This indication is approved under accelerated approval based on overall
response rate and duration of response [see Clinical Studies (14.3)].
Continued approval for this indication may be contingent upon verification
and description of clinical benefit in confirmatory trial(s).

5 WARNINGS AND PRECAUTIONS
5.1 Interstitial Lung Disease/Pneumonitis

Severe, life-threatening, and fatal interstitial lung disease (ILD)/
pneumonitis can occur in patients treated with GAVRETO. Pneumonitis
occurred in 10% of patients who received GAVRETO, including 2.7% with
Grade 3-4, and 0.5% with fatal reactions.

Monitor for pulmonary symptoms indicative of ILD/pneumonitis. Withhold
GAVRETO and promptly investigate for ILD in any patient who presents
with acute or worsening of respiratory symptoms which may be indicative
of ILD (e.g., dyspnea, cough, and fever). Withhold, reduce dose or
permanently discontinue GAVRETO based on severity of confirmed ILD
[see Dosage and Administration (2.3)].

5.2 Hypertension

Hypertension occurred in 29% of patients, including Grade 3
hypertension in 14% of patients [see Adverse Reactions (6.1)]. Overall,
7% had their dose interrupted and 3.2% had their dose reduced for
hypertension. Treatment-emergent hypertension was most commonly
managed with anti-hypertension medications.

Do not initiate GAVRETO in patients with uncontrolled hypertension.
Optimize blood pressure prior to initiating GAVRETO. Monitor blood
pressure after 1 week, at least monthly thereafter and as clinically
indicated. Initiate or adjust anti-hypertensive therapy as appropriate.
Withhold, reduce dose, or permanently discontinue GAVRETO based on
the severity [see Dosage and Administration (2.3)].

5.3 Hepatotoxicity

Serious hepatic adverse reactions occurred in 2.1% of patients treated for
GAVRETO. Increased AST occurred in 69% of patients, including Grade
3 or4in 5% and increased ALT occurred in 46% of patients, including
Grade 3 or 4 in 6% [see Adverse Reactions (6.1)]. The median time to
first onset for increased AST was 15 days (range: 5 days to 1.5 years)
and increased ALT was 22 days (range: 7 days to 1.7 years).

Monitor AST and ALT prior to initiating GAVRETO, every 2 weeks during
the first 3 months, then monthly thereafter and as clinically indicated.
Withhold, reduce dose or permanently discontinue GAVRETO based on
severity [see Dosage and Administration (2.3)].

5.4 Hemorrhagic Events

Serious, including fatal, hemorrhagic events can occur with GAVRETO.
Grade = 3 hemorrhagic events occurred in 2.5% of patients treated with
GAVRETO including one patient with a fatal hemorrhagic event.
Permanently discontinue GAVRETO in patients with severe or life-
threatening hemorrhage [see Dosage and Administration (2.3)].

5.5 Tumor Lysis Syndrome

Cases of tumor lysis syndrome (TLS) have been reported in patients
with medullary thyroid carcinoma receiving GAVRETO [see Adverse
Reactions (6.1)]. Patients may be at risk of TLS if they have rapidly
growing tumors, a high tumor burden, renal dysfunction, or dehydration.
Closely monitor patients at risk, consider appropriate prophylaxis
including hydration, and treat as clinically indicated.

5.6 Risk of Impaired Wound Healing

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

Withhold GAVRETO for at least 5 days prior to elective surgery. Do not
administer for at least 2 weeks following major surgery and until adequate
wound healing. The safety of resumption of GAVRETO after resolution of
wound healing complications has not been established.

5.7 Embryo-Fetal Toxicity

Based on findings from animal studies and its mechanism of action,
GAVRETO can cause fetal harm when administered to a pregnant
woman. Oral administration of pralsetinib to pregnant rats during the
period of organogenesis resulted in malformations and embryolethality
at maternal exposures below the human exposure at the clinical dose of
400 mg once daily.

Advise pregnant women of the potential risk to a fetus. Advise females of
reproductive potential to use effective non-hormonal contraception during
treatment with GAVRETO and for 2 weeks after the final dose. Advise
males with female partners of reproductive potential to use effective
contraception during treatment with GAVRETO and for 1 week after the
final dose [see Use in Specific Populations (8.1, 8.3)].

6 ADVERSE REACTIONS

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

« Interstitial Lung Disease/Pneumonitis [see Warnings and
Precautions (5.1)]

« Hypertension [see Warnings and Precautions (5.2)]

» Hepatotoxicity [see Warnings and Precautions (5.3)]

* Hemorrhagic Events [see Warnings and Precautions (5.4)]

* Tumor Lysis Syndrome [see Warnings and Precautions (5.5)]

» Risk of Impaired Wound Healing [see Warnings and Precautions (5.6)]

6.1 Clinical Trials Experience

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

The pooled safety population in the WARNINGS AND PRECAUTIONS
reflect exposure to GAVRETO as a single agent at 400 mg orally once
daily in 438 patients with RET-altered solid tumors, including with RET
fusion-positive NSCLC (n = 220), and RET-altered thyroid cancer

(n =138), in ARROW [see Clinical Studies (14)]. Among 438 patients
who received GAVRETO, 47% were exposed for 6 months or longer
and 23% were exposed for greater than one year.

The most common adverse reactions (= 25%) were constipation,
hypertension, fatigue, musculoskeletal pain and diarrhea. The most
common Grade 3-4 laboratory abnormalities (= 2%) were decreased
lymphocytes, decreased neutrophils, decreased hemoglobin, decreased
phosphate, decreased calcium (corrected), decreased sodium, increased
aspartate aminotransferase (AST), increased alanine aminotransferase
(ALT), decreased platelets, and increased alkaline phosphatase.

RET Fusion-Positive Non-Small Cell Lung Cancer

The safety of GAVRETO was evaluated as a single agent at 400 mg
orally once daily in 220 patients with metastatic rearranged during
transfection (RET fusion-positive) non-small cell lung cancer (NSCLC)

in ARROW [see Clinical Studies (14.1)]. Among the 220 patients who
received GAVRETO, 42% were exposed for 6 months or longer and 19%
were exposed for greater than one year.

The median age was 60 years (range: 26 to 87 years); 52% were female,
50% were White, 41% were Asian, and 4% were Hispanic/Latino.

Serious adverse reactions occurred in 45% of patients who received
GAVRETO. The most frequent serious adverse reaction (in =2 2% of
patients) was pneumonia, pneumonitis, sepsis, urinary tract infection, and
pyrexia. Fatal adverse reactions occurred in 5% of patients; fatal adverse
reactions which occurred in > 1 patient included pneumonia (n = 3) and
sepsis (n = 2).



Permanent discontinuation due to an adverse reaction occurred in
15% of patients who received GAVRETO. Adverse reactions resulting
in permanent discontinuation which occurred in > 1 patient included
pneumonitis (1.8%), pneumonia (1.8%), and sepsis (1%).

Table 5: Select Laboratory Abnormalities (2 20%) Worsening from
Baseline in RET Fusion-Positive NSCLC Patients Who Received
GAVRETO in ARROW (cont’d)

Dosage interruptions due to an adverse reaction occurred in 60% of GAVRETO N=220
patients who received GAVRETO. Adverse reactions requiring dosage Laboratory Abnormality Grades 1-4 Grades 3-4
interruption in = 2% of patients included neutropenia, pneumonitis, (%) (%)
anemia, hypertension, pneumonia, pyrexia, increased aspartate
aminotransferase (AST), increased blood creatine phosphokinase, Chemistry
fatigue, leukopenia, thrombocytopenia, vomiting, increased alanine D d albumi 36 0
aminotransferase (ALT), sepsis, and dyspnea. ecreased albumin
Dose reductions due to adverse reactions occurred in 36% of patients Decreased phosphate 35 11
who received GAVRETO. Adverse reactions requiring dosage reductions -
in = 2% of patients included neutropenia, anemia, pneumonitis, neutrophil Increased creatinine 33 0.5
count decreased, fatigue, hypertension, pneumonia, and leukopenia. Decreased sodium 29 7
Table 4 summarizes the adverse reactions in RET Fusion-Positive ;
NSCLC Patients in ARROW. Increased potassium 26 0.9
Table 4: Adverse Reactions (2 15%) in RET Fusion-Positive NSCLC Hematology
Patients Who Received GAVRETO in ARROW Decreased neutroph"s 61 16
GAVRETO N=220 Decreased hemoglobin 58 9
Adverse Reactions Grades 1-4 Grades 3-4 Decreased lymphocytes 56 19
0, 0,
(%) (%) Decreased platelets 27 3.2
General
- Denominator for each laboratory parameter is based on the number of patients with a
Fatigue' 35 2.3* baseline and post-treatment laboratory value available, which ranged from 216 to
P i 20 0 218 patients.
yrexia Clinically relevant laboratory abnormalities < 20% of patients who
Edema? 20 0 received GAVRETO included increased phosphate (10%).
Gastrointestinal RET-altered Thyroid Cancer
. . The safety of GAVRETO was evaluated as a single agent at 400 mg
Constipation 35 1 orally once daily in 138 patients with RET-altered Thyroid Cancer in
Diarrhea® 24 3.2% ARROW [see Clinical Studies (14.2, 14.3)]. Among the 138 patients who
received GAVRETO, 68% were exposed for 6 months or longer, and 40%
Dry Mouth 16 0 were exposed for greater than one year.
Musculoskeletal Disorders The median age was 59 years (range: 18 to 83 years); 36% were female,
- 74% were White, 17% were Asian, and 6% were Hispanic/Latino.
Musculoskeletal Pain® ‘ 32 ‘ 0 Serious adverse reactions occurred in 39% of patients who received
Vascular GAVRETO. The most frequent serious adverse reactions (in = 2% of
patients) were pneumonia, pneumonitis, urinary tract infection, pyrexia,
Hypertension® ‘ 28 ‘ 14* fatigue, diarrhea, dizziness, anemia, hyponatremia, and ascites. Fatal
R irat th . d diastinal adverse reaction occurred in 2.2% of patients; fatal adverse reactions
espiratory, thoracic and mediastina that occurred in > 1 patient included pneumonia (n=2).
Cough® ‘ 23 ‘ 0.5" Permanent discontinuation due to an adverse reaction occurred in 9%
Infecti of patients who received GAVRETO. Adverse reactions resulting in
ntections permanent discontinuation which occurred in > 1 patient included fatigue,
Pneumonia’ ‘ 17 ‘ 8 pneumonia and anemia.

' Fatigue includes fatigue, asthenia

2 Edema includes edema peripheral, face edema, periorbital edema, eyelid edema,
edema generalized, swelling

3 Diarrhea includes diarrhea, colitis, enteritis

4 Musculoskeletal pain includes back pain, myalgia, arthralgia, pain in extremity,
musculoskeletal pain, neck pain, musculoskeletal chest pain, bone pain,
musculoskeletal stiffness, arthritis, spinal pain

5 Hypertension includes hypertension, blood pressure increased

% Cough includes cough, productive cough, upper-airway cough syndrome

” Pneumonia includes pneumonia, atypical pneumonia, lung infection, pneumocystis
jirovecii pneumonia, pneumonia bacterial, pneumonia cytomegaloviral, pneumonia
haemophilus, pneumonia influenza, pneumonia streptococcal

*Only includes a Grade 3 adverse reaction

Table 5 summarizes the laboratory abnormalities in ARROW.
Table 5: Select Laboratory Abnormalities (2 20%) Worsening from

Baseline in RET Fusion-Positive NSCLC Patients Who Received
GAVRETO in ARROW

GAVRETO N=220

Laboratory Abnormality Grades 1-4 Grades 3-4

(%) (%)
Chemistry
Increased AST 74 23
Increased ALT 49 23
Increased alkaline phosphatase 42 1.8
Decreased calcium (corrected) 39 1.8

Dosage interruptions due to an adverse reaction occurred in 67% of
patients who received GAVRETO. Adverse reactions requiring dosage
interruption in = 2% of patients included neutropenia, hypertension,
diarrhea, fatigue, pneumonitis, anemia, increased blood creatine
phosphokinase, pneumonia, urinary tract infection, musculoskeletal
pain, vomiting, pyrexia, increased AST, dyspnea, hypocalcemia, cough,
thrombocytopenia, abdominal pain, increased blood creatinine, dizziness,
headache, decreased lymphocyte count, stomatitis, and syncope.

Dose reductions due to adverse reactions occurred in 44% of patients
who received GAVRETO. Adverse reactions requiring dosage reductions
in = 2% of patients included neutropenia, anemia, hypertension,
increased blood creatine phosphokinase, decreased lymphocyte count,
pneumonitis, fatigue and thrombocytopenia.

Table 6 summarizes the adverse reactions occurring in RET-altered
Thyroid Cancer Patients in ARROW.

Table 6: Adverse Reactions (2 15%) in RET-altered Thyroid Cancer
Patients Who Received GAVRETO in ARROW

GAVRETO N=138

Adverse Reactions Grades 1-4 Grades 3-4

(%) (%)
Musculoskeletal
Musculoskeletal Pain' ‘ 42 ‘ 0.7*
Gastrointestinal
Constipation 41 0.7*
Diarrhea? 34 5*




Table 6: Adverse Reactions (2 15%) in RET-altered Thyroid Cancer
Patients Who Received GAVRETO in ARROW (cont’d)

GAVRETO N=138

Adverse Reactions Grades 1-4 Grades 3-4
(%) (%)

Gastrointestinal

Abdominal Pain® 17 0.7*

Dry Mouth 17 0

Stomatitis* 17 0.7*

Nausea 17 0.7*

Vascular

Hypertension 40 21*

General

Fatigue® 38 6*

Edema® 29 0

Pyrexia 22 2.2*

Nervous System

Headache’ 24 0

Peripheral Neuropathy?® 20 0

Dizziness® 19 0.7*

Dysgeusia'® 17 0

Respiratory

Cough" 27 1.4*

Dyspnea' 22 2.2¢

Skin and Subcutaneous

Rash®® | 24 | 0

Metabolism and Nutrition

Decreased Appetite ‘ 15 ‘ 0

" Musculoskeletal Pain includes arthralgia, arthritis, back pain, bone pain, musculoskeletal
chest pain, musculoskeletal pain, musculoskeletal stiffness, myalgia, neck pain,
non-cardiac chest pain, pain in extremity, spinal pain

2 Diarrhea includes colitis, diarrhea

3 Abdominal Pain includes abdominal discomfort, abdominal pain, abdominal pain upper,
abdominal tenderness, epigastric discomfort

# Stomatitis includes mucosal inflammation, stomatitis, tongue ulceration

° Fatigue includes asthenia, fatigue

8 Edema includes eyelid edema, face edema, edema, edema peripheral, periorbital edema

" Headache includes headache, migraine

8 Peripheral neuropathy includes dysaesthesia, hyperaesthesia, hypoaesthesia, neuralgia,
neuropathy peripheral, paraesthesia, peripheral sensory neuropathy, polyneuropathy

¢ Dizziness includes dizziness, dizziness postural, vertigo

1 Dysgeusia includes ageusia, dysgeusia

" Cough includes cough, productive cough, upper-airway cough syndrome

2 Dyspnea includes dyspnea, dyspnea exertional

' Rash includes dermatitis, dermatitis acneiform, eczema, palmar-plantar,
erythrodysaesthesia syndrome, rash, rash erythematous, rash macular, rash
maculo-papular, rash papular, rash pustular

* Only includes a Grade 3 adverse reaction

Clinically relevant adverse reactions in < 15% of patients who received
GAVRETO included tumor lysis syndrome and increased

creatine phosphokinase.

Table 7 summarizes the laboratory abnormalities occurring in
RET-altered Thyroid Cancer Patients in ARROW.

Table 7: Select Laboratory Abnormalities (2 20%) Worsening from
Baseline in RET-altered Thyroid Cancer Patients Who Received
GAVRETO in ARROW

GAVRETO N=138
Laboratory Abnormality Grades 1-4 Grades 3-4
(%) ()
Chemistry
Decreased calcium (corrected) 70 9
Increased AST 69 4.3
Increased ALT 43 3.6

Table 7: Select Laboratory Abnormalities (2 20%) Worsening from
Baseline in RET-altered Thyroid Cancer Patients Who Received
GAVRETO in ARROW (cont’d)

GAVRETO N=138

Laboratory Abnormality Grades 1-4 Grades 3-4

(%) (%)
Chemistry
Increased creatinine 41 0
Decreased albumin 41 1.5
Decreased sodium 28 2.2
Decreased phosphate 28 8
Decreased magnesium 27 0.7
Increased potassium 26 1.4
Increased bilirubin 24 1.4
Increased alkaline phosphatase 22 1.4
Hematology
Decreased lymphocytes 67 27
Decreased hemoglobin 63 13
Decreased neutrophils 59 16
Decreased platelets 31 2.9

Denominator for each laboratory parameter is based on the number of patients with a
baseline and post-treatment laboratory value available, which ranged from 135 to
138 patients.

Clinically relevant laboratory abnormalities in patients who received
GAVRETO included increased phosphate (40%).

7 DRUG INTERACTIONS
7.1 Effects of Other Drugs on GAVRETO

Strong CYP3A Inhibitors

Avoid coadministration with strong CYP3A inhibitors. Coadministration
of GAVRETO with a strong CYP3A inhibitor increases pralsetinib
exposure, which may increase the incidence and severity of adverse
reactions of GAVRETO.

Avoid coadministration of GAVRETO with combined P-gp and strong
CYP3A inhibitors. If coadministration with a combined P-gp and strong
CYP3A inhibitor cannot be avoided, reduce the GAVRETO dose [see
Dosage and Administration (2.4), Clinical Pharmacology (12.3)].

Strong CYP3A Inducers

Coadministration of GAVRETO with a strong CYP3A inducer decreases
pralsetinib exposure, which may decrease efficacy of GAVRETO.

Avoid coadministration of GAVRETO with strong CYP3A inducers. If
coadministration of GAVRETO with strong CYP3A inducers cannot be
avoided, increase the GAVRETO dose [see Dosage and Administration
(2.5), Clinical Pharmacology (12.3)].

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Risk Summary

Based on findings from animal studies and its mechanism of action,
GAVRETO can cause fetal harm when administered to a pregnant
woman. There are no available data on GAVRETO use in pregnant
women to inform drug-associated risk. Oral administration of pralsetinib
to pregnant rats during the period of organogenesis resulted in
malformations and embryolethality at maternal exposures below the
human exposure at the clinical dose of 400 mg once daily (see data).
Advise pregnant women of the potential risk to a fetus.

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

Data

Animal Data

In an embryo-fetal development study, once daily oral administration of
pralsetinib to pregnant rats during the period of organogenesis resulted
in 100% post-implantation loss at dose levels 220 mg/kg (approximately
1.8 times the human exposure based on area under the curve [AUC] at
the clinical dose of 400 mg). Post-implantation loss also occurred at the
10 mg/kg dose level (approximately 0.6 times the human exposure based



on AUC at the clinical dose of 400 mg). Once daily oral administration of
pralsetinib at dose levels = 5 mg/kg (approximately 0.2 times the human
AUC at the clinical dose of 400 mg) resulted in an increase in visceral
malformations and variations (absent or small kidney and ureter, absent
uterine horn, malpositioned kidney or testis, retroesophageal aortic arch)
and skeletal malformations and variations (vertebral and rib anomalies
and reduced ossification).

8.2 Lactation

Risk Summary

There are no data on the presence of pralsetinib or its metabolites

in human milk or their effects on either the breastfed child or on milk
production. Because of the potential for serious adverse reactions in
breastfed children, advise women not to breastfeed during treatment
with GAVRETO and for 1 week after the final dose.

8.3 Females and Males of Reproductive Potential

Based on animal data, GAVRETO can cause embryolethality and
malformations at doses resulting in exposures below the human
exposure at the clinical dose of 400 mg daily.

Pregnancy Testing
Verify pregnancy status of females of reproductive potential prior to
initiating GAVRETO.

Contraception
GAVRETO can cause fetal harm when administered to a
pregnant woman.

Females

Advise females of reproductive potential to use effective non-hormonal
contraception during treatment with GAVRETO and for 2 weeks after the
final dose. GAVRETO may render hormonal contraceptives ineffective.

Males

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

Infertility

Based on histopathological findings in the reproductive tissues of
male and female rats and a dedicated fertility study in which animals
of both sexes were treated and mated to each other, GAVRETO may
impair fertility.

8.4 Pediatric Use

The safety and effectiveness of GAVRETO have been established in
pediatric patients aged 12 years and older for RET-mutant MTC and
RET-fusion thyroid cancer. Use of GAVRETO in this age group is
supported by evidence from an adequate and well-controlled study of
GAVRETO in adults with additional population pharmacokinetic data
demonstrating that age and body weight had no clinically meaningful
effect on the pharmacokinetics of pralsetinib (see data), that the
exposure of pralsetinib is expected to be similar between adults and
pediatric patients aged 12 years and older, and that the course of
RET-mutant MTC and RET-fusion thyroid cancer is sufficiently similar
in adults and pediatric patients to allow extrapolation of data in adults to
pediatric patients [see Adverse Reactions (6.1), Clinical Pharmacology
(12.3), and Clinical Studies (14.2)].

The safety and effectiveness of GAVRETO have not been established
in pediatric patients with RET fusion-positive NSCLC or in pediatric
patients younger than 12 years old with RET-mutant MTC or RE T-fusion
thyroid cancer.

Animal Toxicity Data

In a 4-week repeat-dose toxicology study in non-human primates,
physeal dysplasia in the femur occurred at doses resulting in exposures
similar to the human exposure (AUC) at the clinical dose of 400 mg.

In rats there were findings of increased physeal thickness in the femur
and sternum as well as tooth (incisor) abnormalities (fractures, dentin
matrix alteration, ameloblast/odontoblast degeneration, necrosis) in
both 4- and 13-week studies at doses resulting in exposures similar to
the human exposure (AUC) at the clinical dose of 400 mg. Recovery
was not assessed in the 13-week toxicology study, but increased
physeal thickness in the femur and incisor degeneration did not show
evidence of complete recovery in the 28-day rat study.

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

8.5 Geriatric Use

Of the 438 patients in ARROW who received the recommended dose of
GAVRETO at 400 mg once daily, 30% were 65 years or older. No overall
differences in pharmacokinetics (PK), safety or efficacy were observed
in comparison with younger patients.

8.6 Hepatic Impairment

GAVRETO has not been studied in patients with moderate hepatic
impairment (total bilirubin > 1.5 to 3.0 x upper limit of normal [ULN] and
any aspartate aminotransferase [AST]) or severe hepatic impairment
(total bilirubin > 3.0 x ULN and any AST). No dose adjustment is
required for patients with mild hepatic impairment (total bilirubin < ULN
and AST > ULN or total bilirubin > 1 to 1.5 times ULN and any AST) [see
Clinical Pharmacology (12.3)].

17 PATIENT COUNSELING INFORMATION

Advise the patient to read the FDA-approved patient labeling

(Patient Information).

ILD/Pneumonitis

Advise patients to contact their healthcare provider if they experience

new or worsening respiratory symptoms [see Warnings and
Precautions (5.1)].

Hypertension

Advise patients that they will require regular blood pressure monitoring
and to contact their healthcare provider if they experience symptoms
of increased blood pressure or elevated readings [see Warnings and
Precautions (5.2)].

Hepatotoxicit:

Advise patients that hepatotoxicity can occur and to immediately contact
their healthcare provider for signs or symptoms of hepatotoxicity [see
Warnings and Precautions (5.3)].

Hemorrhagic Events

Advise patients that GAVRETO may increase the risk for bleeding and
to contact their healthcare provider if they experience any signs or
symptoms of bleeding [see Warnings and Precautions (5.4)].

Tumor Lysis Syndrome

Advise patients to contact their healthcare provider promptly to report
any signs and symptoms of TLS [see Warnings and Precautions (5.5)].
Risk of Impaired Wound Healing

Advise patients that GAVRETO may impair wound healing. Advise
patients that temporary interruption of GAVRETO is recommended
prior to any elective surgery [see Warnings and Precautions (5.6)].

Embryo-Fetal Toxicity

Advise 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 (5.7), Use in Specific Populations (8.1)].

Advise females of reproductive potential to use effective non-hormonal
contraception during the treatment with GAVRETO and for 2 weeks after
the final dose [see Use in Specific Populations (8.3)].

Advise males with female partners of reproductive potential to use
effective contraception during treatment with GAVRETO and for 1 week
after the final dose [see Use in Specific Populations (8.3)].

Lactation

Advise women not to breastfeed during treatment with GAVRETO and
for 1 week after the final dose [see Use in Specific Populations (8.2)].
Infertility

Advise males and females of reproductive potential that GAVRETO may
impair fertility [See Use in Specific Populations (8.3)].

Drug Interactions

Advise patients and caregivers to inform their healthcare provider of all
concomitant medications, including prescription medicines, over-the-
counter drugs, vitamins, and herbal products [see Drug Interactions (7.1)].
Administration

Advise patients to take GAVRETO on an empty stomach (no food intake

for at least 2 hours before and at least 1 hour after taking GAVRETO)
[see Dosage and Administration (2.2)].
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LUNG CANCER

Mark A. Socinski,

on Progression of Lung
Cancer Treatment

“Opportunities to escalate therapies that work well
in stage IV into what we consider a more curative
setting...are exactly what we need to be looking for.”

he treatment of lung cancer has evolved
T greatly over the last 30 years. Recently,

numerous therapy modalities have been
tested and successfully implemented into earlier
stages of treatment as either adjuvant or neo-
adjuvant therapy. Additionally, clinicians across
the cancer care paradigm are learning how to
better tailor treatment to patients based on their
genetic makeup.

In an interview with ONCOLOGY®, Mark
A. Socinski, MD, reviewed recent updates in
lung cancer and the progression of lung cancer
treatment throughout his career.

Additionally, Socinski spoke about finding
ways to cure lung cancer when patients have
earlier-stage disease, and which updates from
recent conferences have the most potential to
impact the standard of care.

. What are some major trends in the

= lung cancer space?
SOCINSKI: T started [treating lung cancer] in the
1980s, when editorials were being written to
debate whether lung cancer was a treatable dis-
ease. Some providers believed you should treat
it, while others thought it was not treatable and
people should just go on hospice. That’s where
I started. Looking back over roughly 30 years,
[it’s difficult to] believe the advances that we’ve
made in lung cancer. Cancer mortality figures
in the United States show the greatest annual
reduction in cancer mortality that has ever been
seen, and that reduction was largely led by lung
cancer and melanoma. The greatest advance

in the disease is the understanding of biology.
When we say lung cancer, specifically non-small
cell lung cancer [NSCLC], we’re dealing with
up to 40 different diseases.

EGFR-mutant lung cancer is different from
ALK fusion—positive lung cancer, which is dif-
ferent from disease that doesn’t have a genomic
driver but has high PD-L1 expression. Being
able to take that pie and divide it up into various
pieces helps you understand why treatment is
more of a personalized approach—Tit’s] because
of our understanding of the underlying biology.
Lung cancer has become the poster child for
targeted therapy, and that’s led to a benefit in
overall survival [OS] in NSCLC. That’s been
the biggest change over time that’s allowed us
to select the right treatment for the right pa-
tient at the right time; [we] realize that notevery
treatment, or not every new drug, will work for
everybody. Rather, it probably will work well in
10%,2%,0r 20% of the patients; you just have
to be able to find those patients at [diagnosis].
We do comprehensive genomic testing. If a pa-
tient does not have a genomic driver, the next
important thing is a high PD-L1 expression. We
now have the option of giving immunotherapy
with good results, so those have been the biggest
changes over the years.

. What strategies are being

= developed for earlier-stage NSCLC
to avoid metastatic disease?
SOCINSKI: As a lung cancer doctor, most of my
career has been spent treating patients with
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stage IV NSCLC. I’ve counseled count-
less numbers of patients who have a
treatable disease, but not a curable dis-
ease—but that’s changing. [Some] pa-
tients who we thought were not curable
may be cured. Most of my colleagues in
lung cancer believe that this is true be-
cause we see it. When you have advances
in the treatment of stage IV disease and
lung cancer screening that will identify
patients at an earlier stage, we’ll hope-
fully see more of a stage migration in
terms of when we treat patients. Most
of my career has been spent treating
stage III and IV diseases. If you look at
breast cancer, patients are treated mostly
at stage [ or I, and we’d like to get [to
that point] in lung cancer. Opportunities
to escalate therapies that work well in
stage IV into what we consider a more
curative setting—the surgical setting, or
the chemoradiotherapy setting in stage
III disease—are exactly what we need
to be looking for. We’re beginning to
see some payoffs from the various tri-
als. The data we have [so far] show that
there’s a role for immunotherapy in the
neoadjuvant or adjuvant setting, and
there’s a role for osimertinib [Tagrisso]
in the adjuvant setting with an EGFR
mutation. We’ll see more of that as we
move forward. We don’t know the data
yet for adjuvant trials that are exploring
other immunotherapeutic agents. This is
exactly what we need to do because even
though we think surgery cures patients,

it’s not where it should be.
Q . Is there evidence of positive

= results for patients with
targetable mutations receiving
immunotherapy in the first line?
SOCINSKI: In the first-line setting, the
general answer to that question is no. I
always say that a [targetable mutation]
trumps everything. FDA-approved tar-
geted therapies in the targeted popu-
lation are much more efficacious than
chemotherapy as well as immunother-
apy. In general, the patients who have

“...you don’t need an academic medical center to build a
cancer program...there’s no reason that we can’t be as good
as every academic medical center, even a Comprehensive
Cancer Center. That’s what we aspire to.”

these targeted DNA alterations tend to
be lighter smokers or nonsmokers. Al-
though that’s not absolute, for the most
part, immunotherapy is not very effica-
cious in these subsets relative to the tar-
geted therapeutic options for patients.
For patients with targetable alterations,
most of them are given targeted therapy
in the first-line setting. There are a couple
of exceptions with alterations like KRAS
G12Cand EGFR exon 20 insertions, for
which the standard of care is still first-
line platinum-based chemotherapy plus
or minus immunotherapy.

. What key findings were

= presented at the 2022
American Society of Clinical
Oncology (ASCO) Annual Meeting
that stood out to you?
SOCINSKI: Most of [the interesting data
presented] were in early-stage disease. [
had to give an ASCO review in July this
year, and for the first time in my career,
Istarted [the presentation by discussing]
stage [ surgical disease and made my way
to stage IV at the end. It was a different
approach, but it was mainly because
from ASCO, the exciting data came from
updates in adjuvant as well as the neoad-
juvant therapies. Such updates included
the CheckMate 816 [NCT02998528]
and the NADINE [NCT03081689] tri-
als.!? Those are 2 new trials of neoad-
juvant therapy. [These trials] come on
the heels of having an FDA approval [of
atezolizumab (Tecentriq)] in the adju-
vant setting, and much like the PACIFIC
trial INCT01693562], it resparked the
debate about neoadjuvant vs adjuvant

therapy and who’s the appropriate pa-
tient for each approach.>* This brings
up interesting questions and makes us
rethink how we’ll incorporate this into
practice.

. What updates were seen at

= the 2022 World Conference
on Lung Cancer?
SOCINSKI: We did see updated OS at the in-
terim analysis for the IMpower010 trial
[NCT02486718]looking at disease-free
survival [DFS].> We can debate the most
pertinent end point in the surgical set-
ting, but most of us feel thatitis OS, not
DFS. Yes, there is nobility in delaying
the recurrence of the disease, but you
do surgery to cure the disease. Are we
improving the cure rate? That is still a
somewhat unanswered question.

An update was presented regarding
the IMpower110 trial [NCT02409342]
thatlooked at the OS advantage.® These
high PD-L1 expressors appeared to have
a promising OS benefit. At least in those
patients with greater than 50% PD-L1
positivity and node-positive disease, im-
munotherapy is going to improve cure
rates, which is what most of us want to
see. We have a number of these trials on-
going. Like an HBO miniseries, whether
we’reinseason 1,2, or 3, we have to wait
for it to play out.

. What made you want to treat
= lung cancer?
SOCINSKI: It was a combination of op-
portunity and mentorship. When I was
a fellow, there was an opportunity in the
lung cancer program at the Dana-Farber
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Cancer Institute where I was trained. No
one else wanted to do lung cancer, so that
was my opportunity. It just so happens
that one of my favorite attendings over-
saw the lung cancer program, so he was
my mentor. I viewed it as an opportunity
to match with a mentor, and that’s what
drew me to lung cancer. I refer to those
times as the dark times of lung cancer
because we used relatively toxic therapy,
which at that time was providing mini-
mal benefits compared with what we can

do nowadays.
n . How are you using your

= previous experience in
an academic cancer setting to
build up the thoracic oncology
program at AdventHealth, where
you practice?
SOCINSKI: We throw around the term
“pracademic,” a combination of practice
and academics. Academic medical cen-
ters have pros and cons. I trained in an

academic medical center where T had 20-
plus years of experience, so I understand
the beast, as they say. But you don’t need
an academic medical center to build a
cancer program. At AdventHealth, we’re
slowly accumulating people who have
had successful careers in academic cen-
ters who are looking for a different mod-
el.I've been impressed with the quality of
clinicians that we’ve been able to recruit
since I’'ve been here. If you look at the
latest US News and World Report [rank-
ings], for the first time in a long time, Ad-
ventHealth Cancer Institute was ranked
[quite high, at] 30th. This reflects how
we’re building and how we’re putting
the processes and procedures in place to
treat cancer in a way that’s recognized.
In my position as AdventHealth Cancer
Institute’s director, [I believe] there’s no
reason that we can’t be as good as every
academic medical center, even a Com-
prehensive Cancer Center. That’s what
we aspire to. B
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Hossein Borghaei, DO, MS, Discusses
the Future of Biomarker Research for

Immunotherapy in NSCLC

In an interview with CancerNetwork®, Hossein Borghaei,
DO, MS, details the promising body of ongoing research
assessing biomarkers in patients with non-small cell
lung cancer who are candidates for treatment with

immunotherapy.

cancernetwork.com/bhorghaei_9.22

Trevor M. Feinstein, MDD, Reviews
QOL Analysis of DUBLIN-3 Trial
Comparing Docetaxel With or Without
Plinabulin in NSCLC

Trevor M. Feinstein, MD, spoke about how quality of life
was improved for patients with EGFR wild-type stage
I11B/IV non-small cell lung cancer receiving plinabulin in

addition to docetaxel in the phase 3 DUBLIN-3 trial.

cancernetwork.com/Feinstein_9.22
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Cancer Pain and
Opioid Use Disorder

Amvrine Ganguly, MD"¥; Marco Michael, MD™¥; Simona Gorschin, MD?; Kirk Harris, MD?; and Daniel McFarland, DO**

ABSTRACT

Opioid use disorder (OUD) is increasingly recognized and co-present in patients with cancer. Unfortunately, OUD

is not addressed or treated adequately in oncology settings. In addition, patients with cancer-related pain treated

with narcotic pain medications are at risk for nonmedical opioid use (NMOU). More than two-thirds of patients with
advanced cancer have pain. Both OUD and NMOU need to be concomitantly addressed alongside cancer-related pain
management to avoid complications such as overdose. We review the approach to identifying and treating OUD and
NMOU in patients with cancer and cancer-related pain.

Introduction

Primum non nocere. It is troubling to
think that the medications, opioids
specifically, meant to alleviate pain and
suffering may inadvertently cause more
harm than good. However, the harms
caused by inappropriate opioid pre-
scribing have been well documented
in the noncancer population and help
guide opioid prescribing in patients with
cancer.! Of the cardinal ethical princi-
ples of medical care, respect for nonma-
leficence can be particularly challenging
when the vehicle of providing symptom-
atic relief for many patients carries the
burden of addiction for some. On a
national scale, responses to the opioid
epidemic recapitulate similar anxieties
about managing pain in the face of sub-
stance use disorders.?

Pain is highly prevalent in all
patients with cancer (30%-50%); its
presence is especially relevant for patients
with advanced cancer (approximately
70%) managed primarily by medical
oncologists.> Given the high lifetime

prevalence of substance use disorders,
many patients who develop cancer will
have a preexisting opioid use disorder
(OUD), and many more patients will be
prone to nonmedical opioid use (NMOU)
and other forms of what has been termed
chemical coping.** Nonmedical opioid
use encompasses a broad spectrum of
nonprescribed opioid use that is partic-
ularly relevant for patients with cancer
who also experience pain. The definition
comes from the US National Survey on
Drug Use and Health and includes use of
opioids without a prescription, use with a
prescription but not as prescribed, or use
intended primarily for the purposes of the
experience of feeling caused by opioids.®
Consistent with the increasing prevalence
of OUD in the general population, an in-
crease in opioid-associated deaths was ob-
served in patients with cancer specifically
from 2006 to 2016.” In addition, patients
may develop OUD during or after their
treatment for cancer. Therefore, screen-
ing, assessments, and discussions about
substance use should be routine and its

management seamless given the logistical
nuances of cancer care.’

The co-emergence of cancer and OUD
develops from (1) patients with a history
of OUD or other substance use disorders
who develop cancer or (2) patients with
cancer who develop OUD. The latter
group originates from the iatrogenic de-
velopment of OUD. Unfortunately, the
iatrogenic contribution of opioid expo-
sure to OUD and its etiology are not well
understood.® Although iatrogenic devel-
opment of OUD represents the minority
of OUD, it certainly warrants further
research. Even still, many patients taking
opioids will not belong to either group but
may be at high risk for NMOU, especially
given the high prevalence of psychosocial
stressors in patients with cancer.

Herein we review strategies for the
management of pain in patients with
cancer and concomitant OUD, either
preexisting or developing while being
treated for pain, and strategies for pain
management in patients with cancer
who are at high risk for NMOU.
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Methods

We performed comprehensive searches
of PubMed and Google Scholar for all
relevant publications about OUD, more
specifically in patients with cancer pain,
using the following keywords: oncology,
cancer, opioid, opioid crisis, pain, pallia-
tion, opioid misuse, dependence, opioid
use disorder. We focused primarily on
the studies that described oncological
pain along with opioid use and current
pharmacologic therapies to manage
OUD. We excluded abstracts, comments,
and non—English language articles.

Screening for Aberrant

Opioid Use

Clinical practice guideline recommenda-
tions for active screening and monitoring
of opioid pain managementare conspicu-
ously incomplete despite the importance
of opioids to treat cancer pain and the
risk of aberrant use.® A descriptive study
of pain management practices found that
clinicians were less likely to use urine tox-
icology screening while prescribing opi-
oids or refuse opioid prescriptions for pa-
tients with cancer vs noncancer patients.’
The National Comprehensive Cancer
Network (NCCN) recommends the use
of Risk Evaluation and Mitigation Strat-
egy tools that have been put in place and
are FDA approved for individual opioid
products.'® The NCCN recommends
using state-run prescription drug mon-
itoring programs and that clinicians are
educated on aberrant use behaviors. !
Briefly, these include such behaviors
as compulsive use and preoccupation,
overt cravings, and loss of control, as
well as continued use despite harm.!! In
addition to patient education regarding
opioid products and evaluating thera-
peutic response to opioids, the NCCN
also recommends evaluating patients
for risk factors associated with opioid
misuse/abuse/diversion and monitoring
for opioid misuse and abuse. Screening
tools are available for this purpose but
are not specific to cancer-related pain

management.'? A history of illicit drug,
alcohol, or substance dependence, in ad-
dition to a family history of substance
abuse, indicates higher risk of aberrant
opioid use. In addition, younger patients
with a history of legal problems, incar-
ceration, or psychiatric disorders such
as posttraumatic stress disorder, bipolar
disorder, anxiety,and depression have an
increased risk of aberrant opioid medica-
tion use.'? The NCCN guideline recom-
mendations encourage patients with a
history of addiction to be treated for can-
cer-related pain in coordination with an
addiction specialist. In addition, patients
with high-risk factors for opioid misuse
benefit from psychosocial education,
support services, and cognitive behavior
therapies that address problem-solving
techniques and strategies to reduce the
impact of modifiable risk factors.® Cli-
nicians should consider interdisciplinary
collaborations, including early referrals
to interventional pain specialists, to max-
imize the use of nonopioid strategies for
pain relief. Outpatient visits should be
frequent, such as weekly, if possible, to
reduce the quantity of prescribed opioids
at any given time point.

Evaluation of Psychosocial
Stressors

A global symptoms assessment is im-
perative for comprehensive pain man-
agement because depression, anxiety,
and psychological distress worsen the
severity, tolerability, and chronicity of
perceived pain. At the same time, to be
in pain is to be distressed, which may
precipitate or worsen anxiety and de-
pression. Also, depression lowers pain
tolerance.!® Complications, including
changes in patterns of sleep, cognition,
personality, or other substance use disor-
ders, are both causes and consequences
in this circular process that character-
izes what has been termed total pain
by palliative care founder Dame Cicely
Saunders.'*!'¢ The purpose of structured
symptom assessments is to untangle

the bidirectional relationship between
painful conditions and mental health
and identify areas of dysfunction where
intervention may decrease suffering.

Adequate management of OUD, in
addition to cancer-related pain, requires
appropriate attention to the constella-
tion of concomitant neuropsychiatric
symptoms (eg, depression, anxiety,
insomnia, cognitive impairment) that
often accompany pain. The American
Society of Clinical Oncology and the
NCCN have put forth guideline rec-
ommendations for screening and treat-
ment of these symptoms.'»!” Although
concomitant psychiatric symptoms
may abate while adequately address-
ing pain, it is generally recommended
both are treated concomitantly. Psy-
choeducation plays a role in helping
patients understand the relationships
among pain, depression, insomnia, and
poor executive function, for example.
Patients should have an idea of when
they are experiencing anxiety, for ex-
ample, in the setting of pain or by itself,
to facilitate the administration of as-
needed medications. In addition, cli-
nicians who treat cancer-related pain,
especially in the setting of OUD, should
be able to readily recognize affective
disorders (eg, depression, anxiety)
and cognitive disorders (eg, delirium).
Diagnostic uncertainty and treatment
trepidation should be met with prompt
referral to mental health clinicians and
symptom specialists. Comprehensive
screening tools can expedite recogni-
tion and treatment of these concomitant
symptom clusters.

Psychosocial screeners and multi-
symptom assessment tools should be
collected concomitantly with opioid
risk assessment tools, such as the Opi-
oid Risk Tool or the Screener Opioid
Assessment for Patients with Pain.!s!?
Psychological distress, anxiety, and
depression could be assessed using the
Distress Thermometer and Problem List,
the Edmonton Symptom Assessment
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Scale, or PROMIS (Patient-Reported
Outcomes Measurement Information
System) measures. PROMIS measures
can be used to assess many psychoso-
cial symptoms. They are derived from
legacy measures and are validated in
cancer settings. Insomnia may be
addressed by questioning sleep hygiene
habits and assessing for initial, middle,
and terminal insomnia patterns. Cogni-
tive impairment and delirium should be
assessed by multiple time point assess-
ments of awareness, orientation, and
attention. Several brief self-report and
clinician-administered scales measure
attention and evaluate for cognitive
impairment. The assessment of alco-
hol and other substance use disorders
may be accomplished using PROMIS
measures, and the CAGE (cut down,
annoyed, guilty, eye-opener) screener
for alcohol use may be extended to in-
clude substance use.?’ In addition, well-
performing abbreviated and single-item
screeners are available for alcohol
(Alcohol Use Disorders Identification
Test Consumption)?! and other drug??
use, which can trigger further screening
with the full Alcohol Use Disorders Iden-
tification Test or referral to treatment.

Case Presentation

A 57-year-old man is being treated for
recurrent small cell lung cancer with
third-line chemotherapy. He notes in-
creasing bony pain requiring escalating
doses of short-acting hydromorphone
in addition to the extended-release
morphine formulation he is already
taking. In addition to pain from bony
metastasis, he has various psychological
concerns, such as anxiety (likely precipi-
tated by shortness of breath), initial and
terminal insomnia, fatigue,and memory
impairment. His clinicians have become
frustrated with what seems to be incon-
sistent and excessive use of as-needed
short-acting hydromorphone as he
admitted taking more than prescribed to
help with sleep and anxiety.

The patient has no personal or family
history of drug use or alcoholism. He
denies other significant psychosocial
stressors aside from having lung cancer.
Universal screening reveals the presence
of partially treated pain, no evidence of
cognitive impairment or delirium, a pos-
itive urine drug screen for opioids, and
the presence of severe insomnia, anxiety,
and depressive symptoms.

Nonmedical Opioid Use

The National Institute on Drug Abuse
defines NMOU as “taking an opioid in
amanner or dose other than prescribed,
taking someone else’s prescription opi-
oid, even if for a legitimate medical rea-
son, or taking prescription opioids for
the feelings that it produces.”?* Chemical
copingand NMOU are related concepts.
Chemical coping refers to the use of opi-
oid medications to treat psychological
suffering or emotional distress.?* It is a
controversial term that was first used
to described drug-seeking behaviors of
patients with end-stage alcoholism.?
This nomenclature may be experienced
as stigmatizing, and, therefore, it may be
more helpful and appropriate to address
unresolved distress. Of course, pain is
intimately related to psychological dis-
tress. Pain relief may alleviate distress;
therefore, patients may use opioids in
excess of what is needed to treat pain
if distress is also ameliorated vis-a-vis
opioid medication. Education regarding
appropriate use of opioids and adequate
screening for psychological comorbid-
ities are key principles for addressing
NMOU and chemical coping. Nonmed-
ical opioid use may occur as a form of
chemical coping or opioid use for other
non-pain-related reasons. It may result
from opioid availability and lack of men-
tal health resource or psychoeducation
availability, and the presence of mental
health stigma. Oversight of NMOU and
chemical coping requires not only lim-
iting opioid medication availability but
also providing needed psychoeducation,

screening and triaging for psychosocial
distress, and making nonstigmatizing
mental health referrals. In fact, assessing
for NMOU is an opportunity to assess
psychosocial distress as well.

The problem with NMOU is the
inappropriate use of potentially danger-
ous and addictive medication to subop-
timally treat psychological symptoms.
Anxiety, depression, and insomnia are
more safely and effectively treated with
appropriate (non)psychopharmaco-
logic agents to target those symptoms.
This syndrome is more common among
young, male patients with a history of
alcohol use, drug use, and smoking.?6?”
Patients who rapidly escalate the opioid
dose, frequently complain of pain with
intensity of 10 of 10, or are at risk for
chemical coping should be referred to a
supportive care/palliative care team for
interdisciplinary management usually
consisting of a pain management spe-
cialist and counselors. Addressing the
most pertinent issue should help limit
chemical coping and NMOU. At other
times, patients will have a known histo-
ry of OUD, which may be uncovered or
develop while dealing with the stresses of
cancer. By definition, patients with OUD
are at high risk for losing control of their
opioid use and will have higher rates of
other psychosocial factors that generally
make pain more severe, and they tend to
be more intolerant of pain (this abates
to some extent when they are treated for
OUD), requiring higher doses of opioids
for pain control. Patients with OUD
should be treated for OUD while receiv-
ing treatment for cancer-related pain.?®

In the case presentation, it is likely that
NMOU would abate with psychoeduca-
tion and adequately addressing anxiety,
depression, and insomnia.

Opioid Use Disorder

A person is defined as having an OUD
when there is a pathologic pattern of
behaviors related to opioid use, which is
a combination of cognitive, behavioral,
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and physiologic symptoms.?’ The per-
son continues substance use despite
emerging substance-related problems,
which causes significant impairment or
distress. The full diagnostic criteria are
given in Table 1. A patient must meet at
least 2 diagnostic criteria, and severity
is stratified as mild, moderate, or severe
if they meet 2 or 3,4 or 5, or more than
6, respectively. A limitation of these di-
agnostic criteria is that severity is based
on frequency of criteria rather than on
impairment. A person could meet 7 cri-
teria (severe) yet have little functional
impairment, and someone else could
meet 3 criteria (mild) and have signif-
icant functional impairment.

Tolerance or withdrawal (often
termed physiologic dependence) may
occur during the appropriate use of
opioid therapies and should not be
counted toward a diagnosis of OUD
when opioids are used solely under
appropriate medical supervision. Be-
cause many clinicians and patients are
concerned with the possibility of opioid
dependence, this is a key distinction that
is diagnostically relevant. Furthermore,
many patients exhibit signs of pseudo-
addiction, a term coined in 1989 by
Weissman and Haddox* to describe an
“iatrogenic syndrome that mimics the
behavioral symptoms of addiction™ in
patients with inadequate pain control.
Although the existence of pseudoad-
diction, as defined, is controversial, the
concept remains present in the medical
literature and seems to highlight a clini-
cally relevant concept. These patients are
usually identified by notable behaviors
such as demanding specific opioids to
treat their pain or other classic signs of
drug-seeking behavior, but these behav-
iors should cease once adequate pain
control is achieved. Therefore, patterns
of drug use, including route of adminis-
tration (intravenous or intranasal), fre-
quency, impairment (ie, social, personal,
professional), and other substance use
should be explored.

TABLE 1. DSM-5 Criteria for Opioid Use Disorder

1. Larger amounts or longer period of opioid use than was intended

2. Persistent unsuccessful efforts to decrease or control opioid use

Impaired control 3. Excessive time spent obtaining, using, or recovering from use of

opioids

4. Craving, or a strong desire to use opioids

Social impairment

5. Failure to fulfill major work, school, or home obligations due to
recurrent opioid use

6. Persistent or recurrent social or interpersonal problems due to
opioid use or continued opioid use despite these problems

7. Reduced or forfeited important social, occupational, or
recreational activities due to opioid use

Risky use

opioid use

8. Recurrent opioid use in physically hazardous situations

9. Continued opioid use despite knowledge of a persistent physical
or psychological problem that is likely caused or exacerbated by

Pharmacologic properties®

10. Tolerance (the need to increase amounts to achieve intoxication
or desired effect or a markedly diminished effect despite
continued use of an opioid of the same dose)

11. Withdrawal (cessation or reduction of opioid use or opioid
antagonist use that resulted in at least 3 of the following
symptoms: dysphoric mood; nausea or vomiting; muscle aches;
lacrimation or rhinorrhea; pupillary dilation, piloerection, or
sweating; diarrhea; yawning; fever; insomnia)

DSM, Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
aCriteria not met when taken under appropriate medical supervision.

A complete history with necessary
collateral information is needed to en-
tertain a diagnosis of OUD: a physical
examination in addition to full social
and mental health histories should be
acquired from the patient.?! The physical
examination may reveal a patient in in-
toxication (confusion, miosis, hypersom-
nia, nausea, euphoria, constipation, de-
creased pain perception) or withdrawal.
Urine drug tests are necessary during ini-
tial and follow-up visits to ascertain the
type of opioid substance used and other
comorbid substance use, as well as to
monitor remission and maintenance.’? In
most areas it is now necessary to include
urine testing for fentanyl, which is often
not included in standard urine drug test
batteries.*® If the patient has a history of
intravenous drug use, tests such as infec-
tious screening (HIV, hepatitis B, hepatitis
C) are recommended; echocardiography
to rule out endocarditis should be ordered
for those with a history of bacteremia.?!

Complex persistent opioid depen-
dence (CPOD) can develop from long-
term opioid dependence and shares
many features with OUD, including the
biological mechanisms associated with
UOD. Complex persistent opioid depen-
dence develops in the setting of opioid
therapy that has not been effective but
does not meet the criteria for OUD. It
exists on a continuum between simple
physical dependence and OUD. Complex
persistent opioid dependence should be
considered when long-term opioid use
and tapering are not effective. Interest-
ingly, CPOD may respond to buprenor-
phine treatment, which can also be used
in a chronic pain setting. Delineating the
diagnostic entity associated with dys-
functional or inappropriate opioid use
has underlying treatment implications.
Universally, psychosocial factors, along
with nonpharmacologic management
of pain, should be considered in all can-
cer-related pain treatment plans.
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Management of Opioid
Therapies in Patients With
Cancer Who Have OUD

Given that approximately one-half of
patients with cancer were prescribed
an opioid during the year of their initial
diagnosis, safe and effective pain man-
agement needs to be achieved while
considering the management of OUD.
Although the focus of this review is safe
opioid prescribing in patients with OUD,
one might consider the phenomenon of
opioid misuse as a continuum, with
chemical coping, NMOU, or CPOD
being an early stage of substance use
disorders.’** In the early stages when
patients use opioids to treat anxiety, de-
pression, or sleep disorders, these actions
can often be countered with compas-
sionate use of motivational interviewing
to assist them in gaining insight into their
behaviors and to appropriately treat
their emotional distress. Early identifi-
cation is necessary.>>* The cancer setting
(eg, type, stage) and whether the patient
is being treated with curative intent play
a role in prediction of ongoing pain and
concomitant neuropsychiatric symp-
toms. Although early identification of
pain, along with adequate treatment
strategies, are still paramount, the con-
comitant considerations vary based on
treatment setting. In the curative setting,
the clinician may be most worried about
addressing cancer-related pain and OUD
to facilitate adherence with anticancer
treatments, whereas quality of life and

symptom management may be further
prioritized in the palliative setting.

In addition, nonpharmacologic mea-
sures should be instituted just as would
be appropriate for a patient with can-
cer but without OUD. These modalities
include psychoeducation regarding
activity and addressing pain manage-
ment strategies proactively, exercise
therapy as tolerated, mindfulness and
stress reduction, group support activi-
ties, spinal manipulation, acupuncture,
yoga, and other multimodal integra-
tive therapies, as well as nonopioid
analgesics such as nonsteroidal anti-
inflammatory drugs, selected anticon-
vulsants (eg, gabapentin and pregaba-
lin), and selected antidepressants (eg,
duloxetine for peripheral neuropathy,
amitriptyline for insomnia and irrita-
ble bowel syndrome types of pain).>”
Despite the widespread use of medical
marijuana in patients with cancer and
its potential use in addressing OUD, the
evidence base is lacking, and, therefore,
medical marijuana cannot be recom-
mended to offset opioid-based medica-
tions for OUD (MOUDs). 404

Patients with ongoing, untreated
substance use disorders require more
complex care than can usually be pro-
vided in an oncology setting without
significant interdisciplinary support.*
The goal may be the provision of pain
control while using “harm reduction,”
which means the highest level of safe and

effective care. The priorities of the harm

reduction model of care for OUD are
prevention of overdose and other con-
sequences of unsafe use (eg, accidents,
infections), increased control over use
(ie, decreasing the total amount used),
and preventing diversion.** A week’s
supply of opioid may be prescribed,
rather than 1 month, and frequent urine
screening may be used. Interdisciplinary
care is warranted. Furthermore, people
with a medical history of substance use
disorder and those who are in recovery
may present a unique challenge. Fears of
relapse when presented with an opioid
for the treatment of cancer pain may lead
the patient to refuse these medications.
Available evidence does not support an
increased risk of relapse for patients
treated with opioid analgesics who are
maintained on medications for OUD.*4¢
Having thoughtful discussions about use
of opioids, trying nonopioid analgesics,
using interventional therapies, and in-
corporating the patient’s sponsor or case
manager can help provide effective relief
while limiting the risk of relapse.
Currently, there are 2 evidence-based
MOUDs: buprenorphine and meth-
adone, which are also approved for
pain.**$ Buprenorphine acts as a partial
mu receptor agonist with high affinity
and slow dissociation and may precipi-
tate withdrawal as it may displace other
opioids. Itis combined with naloxone in
most formulations approved for OUD,
to prevent inhalation or injection use
of the products. Methadone is a full mu

TABLE 2. Combination of Cancer Pain Management With Medications for Opioid Use Disorder

Expectation of cancer-related pain

management

Weeks to months

Prognosis

. Continue buprenorphine-naloxone and add

. Discontinue and start methadone thrice daily,

a full agonist opioid®

if QT interval is normal

Patients with opioid use disorder
Buprenorphine-naloxone Methadone

1. Continue at twice- or thrice-daily dosing

1. Continue methadone prescribed by
methadone clinic; discuss adding a full
agonist opioid?® to the methadone

2. Switch to split-dose methadone prescribed

by you

1. Continue at thrice-daily dosing
Months to years 2.

Discontinue and start methadone thrice daily,
if QT interval is normal

1. Switch to split-dose methadone prescribed
by you

a0xycodone, morphine, hydromorphone, fentanyl
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receptor agonist with a long half-life.
Both medications blunt euphoria, de-
crease craving, and are medically safe.
They reduce risk of overdose, acute
and chronic infections, and suicide.**
In general, patients with cancer have at
least double the risk of suicide, but the
risk becomes exceedingly pronounced
with pain and the first few weeks to
months after diagnosis or other can-

St Buprenorphine

cer-related crises.
and methadone have different dosing
schedules for OUD treatment and an-
algesia: for pain management, they
are prescribed at lower doses several
times daily, as opposed to once-daily
dosing for OUD. Use of these med-
ications to treat OUD is highly regu-
lated. Buprenorphine prescribers need
to receive a Drug Enforcement Agency
waiver with limitations on the number
of patients to be enrolled in the clin-
ic, whereas methadone maintenance
treatment must be administered in a

SIDEBAR.

WHEN TO CONSIDER
FULL OPIOID AGONISTS
IN PATIENTS WITH OUD

DURING HOSPITALIZATION

@ To treat acute pain when
pain is not controlled
by methadone or
buprenorphine alone

@ To treat withdrawal
and cravings while
initiating methadone or
buprenorphine

For short-term
management of
withdrawal and

cravings for those who
refuse methadone or
buprenorphine, to avoid
higher-risk illicit drug use

TABLE 3. Recommendations for the Initiation of Buprenorphine While Receiving
Cancer-Related Pain Management With a Full Agonist Opioid

Buprenorphine- Total daily
naloxone dose buprenorphine dose Full agonist opioid

0.5 mg twice daily 1 mg Continue full dose
1 mg twice daily 2mg Continue full dose
3 1 mg thrice daily 3mg Continue full dose
If taking >200 MME,
4 2 mg thrice daily 6 mg decrease by 25%; if not,
continue full dose
) . Stop full agonist; assess
2 * g inee iy (210 patient to monitor withdrawal
=6 Adjust based on Patients with chronic pain _
symptoms respond to doses of 6-16 mg

MME, morphine milligram equivalents.

federally approved treatment program.
These restrictions do not apply to pre-
scriptions intended to treat pain. There
is a dearth of evidence regarding dual
treatments for co-occurring OUD and
cancer pain. Therefore, in 2021, Mer-
lin and colleagues® conducted an online
modified Delphi approach to develop
consensus for managing cancer pain in
patients with OUD from experts in the
discipline of hospice and palliative med-
icine, pain medicine, and addiction med-
icine. Experts agreed that nonopioid
pharmacologic and nonpharmacologic
treatments should be maximized before
adjustments of MOUDs. The summary
of the recommendation is highlighted
in Table 2.

In both cases, experts agreed that
it would be inappropriate to switch
buprenorphine-naloxone to a metha-
done maintenance treatment program,
and vice versa. Experts suggested switch-
ing buprenorphine-naloxone to split
doses of methadone as appropriate
due to perceived weaker pain control,
although research by Neumann and col-
leagues® has shown both medications to
be equally analgesic when initiated in
patients identified as being addicted to
other opioids. Stopping OUD treatment
completely and starting a full agonist
opioid was discouraged.

Patients who are taking a full agonist
opioid to treat cancer pain but who

also meet the criteria for OUD may
benefit from a switch to methadone or
buprenorphine as a primary analgesic
therapy. Often, patients are reluctant
to switch pain medications due to con-
cerns of inadequate pain control. It is
important to reassure patients that
good alternatives exist, and physicians
should focus on addressing the patient’s
pain management while also reducing
potential adverse effects from full ago-
nist opioids and unsafe drug use. If the
patient is willing to consider buprenor-
phine, a low-dose initiation protocol can
be implemented to prevent withdrawal
symptoms.** Edens et al*’-’ present their
home buprenorphine initiation proto-
col, which has been shown to minimize
adverse effects and reach therapeutic
doses for both pain management and
OUD by day 5 (Table 3).

Despite the recommendation that
patients with OUD and cancer-related
pain continue taking MOUDs, there are
situations in which the clinician may
need to consider also prescribing a full
opioid agonist (Sidebar). For patients
already established on MOUDs, mech-
anisms of tolerance and hyperalgesia
may prevent adequate analgesia from
buprenorphine or methadone alone.*
Uncontrolled pain plays a significant
role in patients with OUD returning to
or continuing opioid use.*® Concurrent

prescribing of a short-term full agonist
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has been shown to reduce withdrawal
and craving, address pain adequately,
and prevent patients from turning to
illicitly obtained opioids.’” From a harm
reduction perspective, compassionate,
effective care through adequate pain
management minimizes the risks of un-
supervised opioid use.

Conclusion

Management of cancer-related pain in
patients who have OUD or are at risk
for OUD requires an individualized ap-
proach based on the patient’s substance
use history and pain management needs.
In addition to making an accurate diag-
nosis of substance use disorder, a com-
prehensive assessment and an under-
standing of opioid and MOUD therapies
are necessary to provide adequate pa-
tient-centered pain management. Clini-
cians should be aware that opioids might
be misused, either inadvertently (eg, for
its hypnotic and anxiolytic effects) or
purposefully by those with substance
use disorders; however, compassionate
care and harm avoidance principles will
support the cautious use of opioid med-
ications when nonopioid and nonphar-
macologic options are inadequate. ®

KEY TAKEAWAYS

B Universal precautions can support adherence |
and prevent diversion. Interdisciplinary care, with
input from supportive oncology/palliative care and
addiction specialists, helps in caring for patients

with OUD.

B Clinicians should not abandon nonpharmacologic
options (eg, stress reduction techniques, u
psychoeducation) and nonopioid medications (eg,
gabapentin, duloxetine) when managing pain in

patients with OUD.

B |n patients with untreated OUD, judicious use
of a short-acting full agonist may be initiated in
a hospital setting before switching to long-term
treatment with buprenorphine or methadone.
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If patients are currently in maintenance treatment,
consensus agreement exists to adjust to split
dosing to address pain. In patients with OUD who
are already taking buprenorphine or methadone,

cancer-related pain should be managed using the

existing agents, if possible.

Pain management with a full-dose agonist may
be necessary if methadone or buprenorphine
do not control pain, if withdrawal and cravings

are precipitated during partial agonist initiation,

or for patients who refuse methadone and
buprenorphine. Once adequate pain control is
achieved, interdisciplinary efforts should be made
to restart OUD medication management.
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®DARZALEX f DARZALEX Faspro®
(daratumumab) (daratumumab and hyaluronidase-fihj)
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‘1'38%8/”5 L. 400 fﬂ”g%fj i Injection for subcutaneous use | 1.800mg/30,000units

In the treatment of newly diagnosed, tfransplant-ineligible multiple myeloma':

ADD TO THE MOMENTUM
WITH DARZALEX’ + Rd IN FRONTLINE

Reach for a treatment that significantly extended

‘l progression-free survival vs Rd alone in a clinical trial'-?
'\l

IMPORTANT SAFETY INFORMATION

DARZALEX® AND DARZALEX FASPRO®:
CONTRAINDICATIONS

DARZALEX® and DARZALEX FASPRO® are contraindicated in
patients with a history of severe hypersensitivity to daratumumalb,
hyaluronidase (for DARZALEX FASPRO®), or any of the components
of the formulations.

DARZALEX®: Infusion-Related Reactions

DARZALEX® can cause severe and/or serious infusion-related
reactions including anaphylactic reactions. These reactions can
be life-threatening, and fatal outcomes have been reported. In
clinical trials (monotherapy and combination: N=2066), infusion-
related reactions occurred in 37% of patients with the Week 1

(16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively
6% with subsequent infusions. Less than 1% of patients had a Grade
3/4 infusion-related reaction at Week 2 or subsequent infusions.
The median fime to onset was 1.5 hours (range: 0 to 73 hours).
Nearly all reactions occurred during infusion or within 4 hours of
completing DARZALEX®. Severe reactions have occurred, including
bronchospasm, hypoxia, dyspnea, hypertension, fachycardia,
headache, laryngeal edema, pulmonary edema, and ocular
adverse reactions, including choroidal effusion, acute myopia,
and acute angle closure glaucoma.

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

When DARZALEX® dosing was interrupted in the setting of ASCT
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9
months), upon re-initiation of DARZALEX®, the incidence of infusion-
related reactions was 11% for the first infusion following ASCT.
Infusion-related reactions occurring at re-initiation of DARZALEX®
following ASCT were consistent in ferms of symptoms and severity
(Grade 3 or 4: <1%) with those reported in previous studies at
Week 2 or subsequent infusions. In EQUULEUS, patients receiving
combination treatment (n=97) were administered the first

16 mg/kg dose at Week 1 split over two days, ie, 8 mg/kg on Day
1 and Day 2, respectively. The incidence of any grade infusion-
related reactions was 42%, with 36% of patients experiencing
infusion-related reactions on Day 1 of Week 1, 4% on Day 2 of
Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and
corticosteroids. Frequently monitor patients during the entire
infusion. Interrupt DARZALEX® infusion for reactions of any severity
and institute medical management as needed. Permanently
discontinue DARZALEX® therapy if an anaphylactic reaction or
life-threatening (Grade 4) reaction occurs and institute

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE p



» Powerful efficacy to start the treatment journey'*

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

e 70.6% of patients had not progressed with DRd vs 55.6% of
patients in the Rd group (DRd: 95% Cl, 65.0-75.4; Rd: 95% ClI,
49.5-61.3)t

reduction in the risk of disease progression or
LY death with DRA vs Rd alone (HR=0.56; 95% Cl,
0.43-0.73; P<0.0001)

» Demonstrated safety profile
(median freatment duration of 25.3 months)'

e The most common adverse reactions (220%) were upper
respiratory infection, neutropenia, IRRs, thrombocytopenia,
diarrhea, constipation, anemia, peripheral sensory
neuropathy, fatigue, peripheral edema, nausea, cough,
pyrexia, dyspned, and asthenia

Serious adverse reactions with a 2% greater incidence in the
DRd arm compared with the Rd arm were pneumonia (DRd

15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration
(DRd 2% vs Rd <1%)

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

Cl=confidence interval; DRA=DARZALEX® (D) + lenalidomide (R) + dexamethasone
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d);
TEAE=treatment-emergent adverse event.

*Range: 0.0-41.4 months.*
fKaplan-Meier estimate.
fRange: 0.03-69.52 months.?

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

'3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does

not account for all aspects of freatment. For intravenous daratumumab, median

durations of 16 mg/kg infusions for the first, second, and subsequent infusions were
approximately 7, 4, and 3 hours, respectively."

appropriate emergency care. For patients with Grade 1, 2, or 3
reactions, reduce the infusion rate when re-starting the infusion.

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

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

DARZALEX FASPRO®: Hypersensitivity and Other

Administration Reactions

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

Systemic Reactions

In a pooled safety population of 898 patients with multiple
myeloma (N=705) or light chain (AL) amyloidosis (N=193) who

» Efficacy results in long-term follow-up?3

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

e 53% of patients had not progressed after ~5 years of
freatment with DRd vs 29% with Rd alone (DRd: 95% Cl, 47-58;
Rd: 95% Cl, 23-35)t

reduction in the risk of disease progression or death
with DRd vs Rd alone (HR=0.53; 95% Cl, 0.43-0.6¢)

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

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

At median ~5 years of follow-up?3:

e Most frequent TEAEs¢ 230% were diarrhea, neutropenia,
fatigue, constipation, peripheral edema, anemia, back
pain, asthenia, nausea, bronchitis, cough, dyspnea,
insomnia, weight decreased, peripheral sensory
neuropathy, pneumonia, and muscle spasms

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

e Grade 3/4 TEAEs 210% were neutropenia (54% for DRd
vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%),
leukopenia (12% vs é6%), and cataract (11% vs 11%)

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

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

See the latest data rolling out.
Visit FrontlineMomentum.com

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

the day of DARZALEX FASPRO® administration. Delayed systemic
administration-related reactions have occurred in 1% of the
patients.

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

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

and permanently discontinue DARZALEX FASPRO®. Consider
administering

IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE )



corticosteroids and other medications after the administration of
DARZALEX FASPRO® depending on dosing regimen and medical
history to minimize the risk of delayed (defined as occurring the day
after administration) systemic administration-related reactions.

Ocular adverse reactions, including acute myopia and narrowing
of the anterior chamber angle due fo ciliochoroidal effusions

with potential for increased intraocular pressure or glaucoma,
have occurred with daratumumab-containing products. If ocular
symptoms occur, interrupt DARZALEX FASPRO® and seek immediate
ophthalmologic evaluation prior to restarting DARZALEX FASPRO®.

Local Reactions

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

DARZALEX® and DARZALEX FASPRO®: Neutropenia and
Thrombocytopenia

DARZALEX® and DARZALEX FASPRO® may increase neutropenia

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

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

DARZALEX® and DARZALEX FASPRO®: Interference With

Serological Testing

Daratumumab binds to CD38 on red blood cells (RBCs) and

results in a positive indirect antiglobulin test (indirect Coombs test).
Daratumumab-mediated positive indirect antiglobulin test may
persist for up to 6 months after the last daratumumalb administration.
Daratumumab bound to RBCs masks defection of antibodies to minor
antigens in the patient’s serum. The determination of a patient’s ABO
and Rh blood type are not impacted. Nofify blood transfusion centers
of this inferference with serological testing and inform blood banks
that a patient has received DARZALEX® and DARZALEX FASPRO®.

Type and screen patients prior to starting DARZALEX® and

DARZALEX FASPRO®.

DARZALEX® and DARZALEX FASPRO®: Interference With Determination
of Complete Response

Daratumumab is a human immunoglobulin G (IgG) kappa
monoclonal anfibody that can be detected on both the serum
profein electrophoresis (SPE) and immunofixation (IFE) assays used for
the clinical monitoring of endogenous M-protein. This interference
canimpact the determination of complete response and of disease
progression in some patients with IgG kappa myeloma protein.

DARZALEX® and DARZALEX FASPRO®: Embryo-Fetal Toxicity

Based on the mechanism of action, DARZALEX® and

DARZALEX FASPRO® can cause fetal harm when administered to a
pregnant woman. DARZALEX® and DARZALEX FASPRO® may cause
depletion of fetalimmune cells and decreased bone density. Advise
pregnant women of the potential risk to a fetus. Advise females

with reproductive potential to use effective contraception during
freatment with DARZALEX® or DARZALEX FASPRO® and for 3 months
after the last dose.

The combination of DARZALEX® or DARZALEX FASPRO® with
lenalidomide, pomalidomide, or thalidomide is contraindicated

in pregnant women because lenalidomide, pomalidomide, and
thalidomide may cause birth defects and death of the unborn child.
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing
information on use during pregnancy.

DARZALEX®: ADVERSE REACTIONS

The most frequently reported adverse reactions (incidence >20%)
were upper respiratory infection, neutropenia, infusion-related
reactions, thrombocytopenia, diarrhea, constipation, anemia,
peripheral sensory neuropathy, fatigue, peripheral edema, nausea,
cough, pyrexia, dyspnea, and asthenia. The most common
hematologic laboratory abnormalities (240%) with DARZALEX®

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

DARZALEX FASPRO®: ADVERSE REACTIONS

In multiple myeloma, the most common adverse reaction (220%) with
DARZALEX FASPRO® monotherapy is upper respiratory tract infection.
The most common adverse reactions with combination therapy (220%
for any combination) include fatigue, nausea, diarrhea, dyspnea,
insomnia, headache, pyrexia, cough, muscle spasms, back pain,
vomiting, hypertension, upper respiratory tract infection, peripheral
sensory neuropathy, constipation, pneumonia, and peripheral
edema. The most common hematologic laboratory abnormalities
(240%) with DARZALEX FASPRO® are decreased leukocytes, decreased
lymphocytes, decreased neutrophils, decreased platelets, and
decreased hemoglobin.

INDICATIONS

DARZALEX® (daratumumalb) is indicated for the tfreatment of adult
patients with multiple myeloma:

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

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

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

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

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

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

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

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is
indicated for the treatment of adult patients with multiple myeloma:

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

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

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

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

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

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

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

Please see Brief Summary of full Prescribing Information for DARZALEX®
and DARZALEX FASPRO® on adjacent pages.
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DARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information

INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:

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

CONTRAINDICATIONS

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

WARNINGS AND PRECAUTIONS

Infusion-Related Reactions

DARZALEX can cause severe and/or serious infusion-related reactions
including anaphylactic reactions. These reactions can be life-threatening
and fatal outcomes have been reported [see Adverse Reactions].

In clinical trials (monotherapy and combination: N=2,066), infusion-related
reactions occurred in 37% of patients with the Week 1 (16 mg/kg) infusion,
2% with the Week 2 infusion, and cumulatively 6% with subsequent infusions.
Less than 1% of patients had a Grade 3/4 infusion-related reaction at Week 2
or subsequent infusions. The median time to onset was 1.5 hours (range:
0 to 73 hours). The incidence of infusion modification due to reactions was
36%. Median durations of 16 mg/kg infusions for the Week 1, Week 2, and
subsequent infusions were approximately 7, 4, and 3 hours respectively.
Nearly all reactions occurred during infusion or within 4 hours of completing
DARZALEX. Prior to the introduction of post-infusion medication in clinical
trials, infusion-related reactions occurred up to 48 hours after infusion.

Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea,
hypertension, tachycardia, headache, laryngeal edema, pulmonary edema,
and ocular adverse reactions, including choroidal effusion, acute myopia, and
acute angle closure glaucoma. Signs and symptoms may include respiratory
symptoms, such as nasal congestion, cough, throatirritation, as well as chills,
vomiting and nausea. Less common signs and symptoms were wheezing,
allergic rhinitis, pyrexia, chest discomfort, pruritus, hypotension, and blurred
vision [see Adverse Reactions].

When DARZALEX dosing was interrupted in the setting of ASCT (CASSIOPEIA)
for a median of 3.75 months (range: 2.4 to 6.9 months), upon re-initiation of
DARZALEX, the incidence of infusion-related reactions was 11% for the first
infusion following ASCT. Infusion rate/dilution volume used upon re-initiation
was that used for the last DARZALEX infusion prior to interruption for ASCT.
Infusion-related reactions occurring at re-initiation of DARZALEX following
ASCT were consistent in terms of symptoms and severity (Grade 3 or 4:<1%)
with those reported in previous studies at Week 2 or subsequent infusions.

In EQUULEUS, patients receiving combination treatment (n=97) were
administered the first 16 mg/kg dose at Week 1 split over two days i.e. 8 mg/kg
on Day 1 and Day 2, respectively. The incidence of any grade infusion-related
reactions was 42%, with 36% of patients experiencing infusion-related
reactions on Day 1 of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent
infusions. The median time to onset of a reaction was 1.8 hours (range: 0.1 to
5.4 hours). The incidence of infusion interruptions due to reactions was 30%.
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for
Week 1-Day 2, and 3.4 hours for the subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics and corticosteroids.
Frequently monitor patients during the entire infusion [see Dosage and
Administration (2.3) in Full Prescribing Information]. Interrupt DARZALEX
infusion for reactions of any severity and institute medical management as
needed. Permanently discontinue DARZALEX therapy if an anaphylactic
reaction or life-threatening (Grade 4) reaction occurs and institute appropriate
emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the
infusion rate when re-starting the infusion [see Dosage and Administration
(2.4) in Full Prescribing Information].

To reduce the risk of delayed infusion-related reactions, administer oral
corticosteroids to all patients following DARZALEX infusions [see Dosage and
Administration (2.3) in Full Prescribing Information]. Patients with a history of
chronic obstructive pulmonary disease may require additional post-infusion
medications to manage respiratory complications. Consider prescribing short-
and long-acting bronchodilators and inhaled corticosteroids for patients with
chronic obstructive pulmonary disease [see Dosage and Administration (2.3)
in Full Prescribing Information].

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

Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated

DARZALEX® (daratumumab) injection

positive indirect antiglobulin test may persist for up to 6 months after the
last daratumumab infusion. Daratumumab bound to RBCs masks detection
of antibodies to minor antigens in the patient’s serum [see References]. The
determination of a patient's ABO and Rh blood type are not impacted [see
Drug Interactions].

Notify blood transfusion centers of this interference with serological testing
and inform blood banks that a patient has received DARZALEX. Type and
screen patients prior to starting DARZALEX [see Dosage and Administration
(2.1) in Full Prescribing Information].

Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see
Adverse Reactions].

Monitor complete blood cell counts periodically during treatment according
to manufacturer’s prescribing information for background therapies. Monitor
patients with neutropenia for signs of infection. Consider withholding
DARZALEX until recovery of neutrophils.

Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy
[see Adverse Reactions].

Monitor complete blood cell counts periodically during treatment according
to manufacturer’s prescribing information for background therapies. Consider
withholding DARZALEX until recovery of platelets.

Interference with Determination of Complete Response

Daratumumab is a human IgG kappa monoclonal antibody that can be
detected on both, the serum protein electrophoresis (SPE) and immunofixation
(IFE) assays used for the clinical monitoring of endogenous M-protein
[see Drug Interactions]. This interference can impact the determination
of complete response and of disease progression in some patients with
1gG kappa myeloma protein.

Embryo-Fetal Toxicity

Based on the mechanism of action, DARZALEX can cause fetal harm when
administered to a pregnant woman. DARZALEX may cause depletion of fetal
immune cells and decreased bone density. Advise pregnant women of the
potential risk to a fetus. Advise females with reproductive potential to use
effective contraception during treatment with DARZALEX and for 3 months
after the last dose [see Use in Specific Populations].

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

ADVERSE REACTIONS

Thefollowing clinically significant adverse reactions are described elsewhere
inthe labeling:

¢ Infusion-related reactions [see Warning and Precautions].

¢ Neutropenia [see Warning and Precautions].

¢ Thrombocytopenia [see Warning and Precautions].

Clinical Trials Experience

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

The safety data described below reflects exposure to DARZALEX (16 mg/kg)
in 2,459 patients with multiple myeloma including 2,303 patients who received
DARZALEX in combination with background regimens and 156 patients who
received DARZALEX as monotherapy. In this pooled safety population, the
most common adverse reactions (>20%) were upper respiratory infection,
neutropenia, infusion-related reactions, thrombocytopenia, diarrhea,
constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral
edema, nausea, cough, pyrexia, dyspnea, and asthenia.

Diag ed Multiple a Au

Transplant

Combination Treatment with Lenalidomide and Dexamethasone (DRd)

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

Laboratory abnormalities worsening during treatment from baseline listed
in Table 2.

Body System DRd (N=364) Rd (N=365) Table 2: Treatment-Emergent Hematology Laboratory Abnormalities in MAIA
Adverse Reaction Al |Grade [Grade Al |Grade |Grade DRd (N=364) Rd (N=365)
Grades |3(%) |4(%) |Grades|3(%) |4(%) All Grade |Grade |All Grade |Grade
(%) (%) Grades |3(%) [4(%) |Grades [3(%) |4(%)
Gastrointestinal disorders (%) (%)
Diarrhea 571 1 0 46 4 0 Leukopenia 90 30 5 82 20 4
Constipation 4 1 <1 36 <1 0 Neutropenia 91 39 17 71 28 1
Nausea 32 1 0 23 1 0 Lymphopenia 84 41 1 75 36 6
Vomiting 17 1 0 12 <1 0 Thrombocytopenia 67 6 3 58 7 4
Infections ' Anemia 47 13 0 57 24 0
ilﬂ]?gst'}gﬁfp”atory tract |52 2 <1 36 2 <1 Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
BronchitisP 29 3 0 21 1 0 Relapsed/Refractory Multiple Myeloma
Pneumonia¢ 26 14 1 14 1 Combination Treatment with Lenalidomide and Dexamethasone
Urinary tract infection 18 2 0 10 2 0 The safety of DARZALEX in combination with lenalidomide and dexamethasone
General disorders and administration site conditions was eval_uated in POLLUX [s_ee Clm/ca/_ Stud_les (14.2) in Full Prescribing
Infusion-related reactions?| 41 2 < 0 0 0 Information]. Adverse r_eactmns descnbet_i in Table 3 reflect exposure
- . to DARZALEX for a median treatment duration of 13.1 months (range: 0 to
Per_lpheral edema 41 2 0 33 1 0 20.7 months) for daratumumab-lenalidomide-dexamethasone (DRd) and of
Fangue. 40 8 0 28 4 0 12.3 months (range: 0.2 to 20.1 months) for lenalidomide-dexamethasone (Rd).
Asthenia 32 4 0 25 3 <1 Serious adverse reactions occurred in 49% of patients in the DRd arm
Pyrexia 23 2 0 18 2 0 compared with 42% in the Rd arm. Serious adverse reactions with at least a
Chills 13 0 0 2 0 0 2% greaterincidence in the DRd arm compared to the Rd arm were pneumonia
Musculoskeletal and connective tissue disorders (DRd 12% vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%),
Back pain 3 3 ] % 3 A influenza and pyrexia (DRd 3% vs Rd 1% for each).
Muscle spasms 29 1 0 22 1 0 Adverse reactionsﬂresulted_in discontinuations for 7% (n=19) of patients in the
Respiratory, thoracic and mediastinal disorders DRd arm versus 8% (n=22) in the Rd arm.
Dyspnea’ 32 3 <1 20 1 0 Table 3: Adverse Reactions Reported in > 10% of Patients and With at Least
Coughe 30 <1 0 18 0 0 a 5% Greater Frequency in the DRd Arm in POLLUX
Nervous system disorders Adverse Reaction DRd (N=283) Rd (N=281)
Peripheral sensory 24 1 0 15 0 0 All Grade |Grade |All Grade |Grade
neuropathy Grades |3(%) |4(%) |Grades|3(%) |4(%)
Headache 19 1 0 1 0 0 (%) (%)
Paresthesia 16 0 0 8 0 0 Infections
Metaholism and nutrition disorders Upper respiratory
Decreased appetite 22 1 0 15 <1 <1 tract infection? 65 6 <1 51 4 0
Hyperglycemia 14 6 1 8 3 1 General disorders and administration site conditions
Hypocalcemia 14 ! < 9 1 ! Infusion-related 48 5 0 0 0 0
Vascular disorders reactions®
Hypertension" 13 _T6 [« J7Ja o Fatigue 3% |6 <1 |8 |2 0
Key D=daratumumab, Rd=Ienalidomide-dexamethasone. Pyrexia 20 2 0 1 1 0
@ Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, Gastrointestinal disorders
Nasopharyngitis, Oropharyngeal candidiasis, Pharyngitis, Respiratory -
syncytial virus infection, Respiratory tract infection, Respiratory tract Diarrhea 43 5 0 2 3 0
infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis, Nausea 24 1 0 14 0 0
Upper respiratory tractinfection, Viral pharyngitis, Viral rhinitis, Viral upper Vomiting 17 1 0 5 1 0
respiratory tract infection . : e :
b Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus Resplratt:ry, thoracic and mediastinal disorders
bronchiolitis, Tracheobronchitis Cough 30 0 0 15 0 0
¢ Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, Dyspnea 21 3 <1 12 1 0
Pneumocystis jirovecii infection, Pneumocystis jirovecii pneumonia, Musculoskeletal and connective tissue disorders
P_neumonia, Pneumonia_aspiration, Pneumonia pneumococcal, Pneumonia Muscle spasms |26 |1 |0 |19 |2 |0
viral, Pulmonary mycosis N disord
4 Infusion-related reaction includes terms determined by investigators to be ervous system disorders
related to infusion Headache [13 o o 7 [0 o

®

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

f Dyspnea, Dyspnea exertional

Cough, Productive cough

Blood pressure increased, Hypertension

E-)

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

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

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

¢ cough, productive cough, allergic cough

dyspnea, dyspnea exertional

o

o

a

Laboratory abnormalities worsening during treatment from baseline listed
in Table 4.



DARZALEX® (daratumumab) injection

DARZALEX® (daratumumab) injection

Table 4: Treatment-Emergent Hematology Laboratory Abnormalities in

POLLUX
DRd (N=283) Rd (N=281)
All Grade |Grade |All Grade | Grade
Grades |3 4 Grades |3 4
(%) (%) (%) (%) (%) (%)
Lymphopenia 95 42 10 87 32 6
Neutropenia 92 36 17 87 32 8
Thrombocytopenia |73 7 6 67 10 5
Anemia 52 13 0 57 19 0

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

Prophylaxis for Herpes Zoster Virus reactivation was recommended for
patients in some clinical trials of DARZALEX. In monotherapy studies, herpes
zoster was reported in 3% of patients. In the combination therapy studies,
herpes zoster was reported in 2-5% of patients receiving DARZALEX.

Infections

Grade 3 or 4 infections were reported as follows:

» Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs.
Rd: 23%; DPd: 28%; DKd2: 37%, Kda: 29%; DKd®: 21%

a where carfilzomib 20/56 mg/m2 was administered twice-weekly

b where carfilzomib 20/70 mg/m2 was administered once-weekly

¢ Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%,
Rd: 23%; DVTd: 22%; VTd: 20%.

Pneumonia was the most commonly reported severe (Grade 3 or 4) infection

across studies. In active controlled studies, discontinuations from treatment

due to infections occurred in 1-4% of patients.

Fatal infections (Grade 5) were reported as follows:

¢ Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%;
DPd: 2%; DKdz: 5%, Kda: 3%; DKdb: 0%

a where carfilzomib 20/56 mg/m2 was administered twice-weekly

b where carfilzomib 20/70 mg/m2 was administered once-weekly

¢ Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%;
DVTd: 0%, VTd: 0%.

Fatal infections were generally infrequent and balanced between the

DARZALEX containing regimens and active control arms. Fatal infections

were primarily due to pneumonia and sepsis.

Hepatitis B Virus (HBV) Reactivation

Hepatitis B virus reactivation has been reported in less than 1% of patients
(including fatal cases) treated with DARZALEX in clinical trials.

ther Clinical Trials Experien

The following adverse reactions have been reported following administration
of daratumumab and hyaluronidase for subcutaneous injection:

Nervous System disorders: Syncope

Immunogenicity

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

In clinical trials of patients with multiple myeloma treated with DARZALEX
as monotherapy or as combination therapies, none of the 111 evaluable
monotherapy patients, and 2 of the 1,383 evaluable combination therapy
patients, tested positive for anti-daratumumab antibodies. One patient
administered DARZALEX as combination therapy, developed transient
neutralizing antibodies against daratumumab. However, this assay has
limitations in detecting anti-daratumumab antibodies in the presence of
high concentrations of daratumumab; therefore, the incidence of antibody
development might not have been reliably determined.

Postmarketing Experience

The following adverse reactions have been identified during post-approval
use of daratumumab. Because these reactions are reported voluntarily from a
population of uncertain size, itis not always possible to reliably estimate their
frequency or establish a causal relationship to drug exposure.

Immune System disorders: Anaphylactic reaction, IRR (including deaths)
Gastrointestinal disorders: Pancreatitis

Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS

Effects of Daratumumab on Laboratory Tests

Interference with Indirect Antiglobulin Tests (Indirect mbs Test
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing,
including antibody screening and cross matching. Daratumumab interference
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to
disrupt daratumumab binding [see References] or genotyping. Since the Kell
blood group system s also sensitive to DTT treatment, supply K-negative units
after ruling out or identifying alloantibodies using DTT-treated RBCs.

If an emergency transfusion is required, administer non-cross-matched
ABO/RhD-compatible RBCs per local blood bank practices.

Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE)
and immunofixation (IFE) assays used for monitoring disease monoclonal
immunoglobulins (M protein). False positive SPE and IFE assay results
may occur for patients with IgG kappa myeloma protein impacting initial
assessment of complete responses by International Myeloma Working
Group (IMWG) criteria. In patients with persistent very good partial response,
where daratumumab interference is suspected, consider using a FDA-
approved daratumumab-specific IFE assay to distinguish daratumumab from
any remaining endogenous M protein in the patient’s serum, to facilitate
determination of a complete response.

USE IN SPECIFIC POPULATIONS
Pregnancy

DARZALEX can cause fetal harm when administered to a pregnant woman.
The assessment of associated risks with daratumumab products is based on
the mechanism of action and data from target antigen CD38 knockout animal
models (see Data). There are no available data on the use of DARZALEX in
pregnant women to evaluate drug-associated risk of major birth defects,
miscarriage or adverse maternal or fetal outcomes. Animal reproduction
studies have not been conducted.

The estimated background risk of major birth defects and miscarriage for the
indicated population is unknown. All pregnancies have a background risk of
birth defect, loss, or other adverse outcomes. In the U.S. general population,
the estimated background risk of major birth defects and miscarriage in
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.

The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide
is contraindicated in pregnant women, because lenalidomide, pomalidomide,
and thalidomide may cause birth defects and death of the unborn child.
Lenalidomide, pomalidomide, and thalidomide are only available through
a REMS program. Refer to the lenalidomide, pomalidomide, or thalidomide
prescribing information on use during pregnancy.

linical Consideration
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the
placenta. Based on its mechanism of action, DARZALEX may cause depletion
of fetal CD38 positive immune cells and decreased bone density. Defer
administering live vaccines to neonates and infants exposed to DARZALEX
in utero until a hematology evaluation is completed.

Data

Animal Data

Mice that were genetically modified to eliminate all CD38 expression (CD38
knockout mice) had reduced bone density at birth that recovered by 5 months
of age. Data from studies using CD38 knockout animal models also suggest
the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).

Lactation

Risk Summary

There is no data on the presence of daratumumab in human milk, the
effects on the breastfed child, or the effects on milk production. Maternal
immunoglobulin G is known to be present in human milk. Published data
suggest that antibodies in breast milk do not enter the neonatal and infant
circulations in substantial amounts. Because of the potential for serious
adverse reactions in the breastfed child when DARZALEX is administered with
lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed
during treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or
thalidomide prescribing information for additional information.

Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman
[see Use in Specific Populations].

Pregnancy Testing

With the combination of DARZALEX with lenalidomide, pomalidomide, or
thalidomide, refer to the lenalidomide, pomalidomide, or thalidomide labeling
for pregnancy testing requirements prior to initiating treatment in females of
reproductive potential.
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Contraception

Advise females of reproductive potential to use effective contraception during
treatment with DARZALEX and for 3 months after the last dose. Additionally,
refer to the lenalidomide, pomalidomide, or thalidomide labeling for additional
recommendations for contraception.

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

Geriatric Use

Of the 2,459 patients who received DARZALEX atthe recommended dose, 38% were
65to 74 years of age, and 15% were 75 years of age or older. No overall differences
in effectiveness were observed between these patients and younger patients. The
incidence of serious adverse reactions was higher in older than in younger patients
[see Adverse Reactions]. Among patients with relapsed and refractory multiple
myeloma (n=1,213), the serious adverse reactions that occurred more frequently
in patients 65 years and older were pneumonia and sepsis. Within the DKd group
in CANDOR, fatal adverse reactions occurred in 14% of patients 65 years and
older compared to 6% of patients less than 65 years. Among patients with newly
diagnosed multiple myeloma who are ineligible for autologous stem cell transplant
(n=710), the serious adverse reaction that occurred more frequently in patients
75 years and older was pneumonia.

REFERENCES
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PATIENT COUNSELING INFORMATION

Advise the patientto read the FDA-approved patientlabeling (Patient Information).
Infusion-Related Reaction

Advise patients to seek immediate medical attention for any of the following
signs and symptoms of infusion-related reactions: itchy, runny or blocked nose;
fever, chills, nausea, vomiting, throat irritation, cough, headache, dizziness or
lightheadedness, tachycardia, chest discomfort, wheezing, shortness of breath or
difficulty breathing, itching, and blurred vision [see Warnings and Precautions].
Neutropenia

Advise patients to contact their healthcare provider if they have a fever [see
Warnings and Precautions].

Thrombocytopenia

Advise patients to contact their healthcare provider if they notice signs of bruising
or bleeding [see Warnings and Precautions].

Interference with Laboratory Test:

Advise patients to inform their healthcare providers, including personnel at blood
transfusion centers that they are taking DARZALEX, in the event of a planned
transfusion [see Warnings and Precautions].

Advise patients that DARZALEX can affect the results of some tests used to
determine complete response in some patients and additional tests may be needed
to evaluate response [see Warnings and Precautions].

Hepatitis B Virus (HBV) Reactivation

Advise patients to inform healthcare providers if they have ever had or might have
a hepatitis B infection and that DARZALEX could cause hepatitis B virus to hecome
active again [see Adverse Reactions].

E Fetal Toxici

Advise pregnant women of the potential hazard to a fetus. Advise females of
reproductive potential to inform their healthcare provider of a known or suspected
pregnancy [see Warnings and Precautions, Use in Specific Populations].

Advise females of reproductive potential to avoid becoming pregnant during treatment
with DARZALEX and for 3 months after the last dose [see Use in Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the potential to
cause fetal harm and has specific requirements regarding contraception, pregnancy
testing, blood and sperm donation, and transmission in sperm. Lenalidomide,
pomalidomide, and thalidomide are only available through a REMS program [see
Use in Specific Populations].

Hereditary Fructose Intolerance (HFI
DARZALEX contains sorbitol. Advise patients with HFI of the risks related to sorbitol
[see Description (11) in Full Prescribing Information].
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DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection, for
subcutaneous use
Brief Summary of Full Prescribing Information

INDICATIONS AND USAGE

DARZALEX FASPRO is indicated for the treatment of adult patients with
multiple myeloma:

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

CONTRAINDICATIONS

DARZALEX FASPRO is contraindicated in patients with a history of severe
hypersensitivity to daratumumab, hyaluronidase or any of the components of
the formulation [see Warnings and Precautions and Adverse Reactions].

WARNINGS AND PRECAUTIONS

Hypersensitivity and Other Administration Reactions

Both systemic administration-related reactions, including severe or life-
threatening reactions, and local injection-site reactions can occur with
DARZALEX FASPRO. Fatal reactions have been reported with daratumumab-
containing products, including DARZALEX FASPRO [see Adverse Reactions].

In a pooled safety population of 898 patients with multiple myeloma (N=705)
or light chain (AL) amyloidosis (N=193) who received DARZALEX FASPRO as
monotherapy or as part of a combination therapy, 9% of patients experienced a
systemic administration-related reaction (Grade 2: 3.2%, Grade 3: 1%). Systemic
administration-related reactions occurred in 8% of patients with the first
injection, 0.3% with the second injection, and cumulatively 1% with subsequent
injections. The median time to onset was 3.2 hours (range: 4 minutes to 3.5 days).
Of the 140 systemic administration-related reactions that occurred in 77 patients,
121 (86%) occurred on the day of DARZALEX FASPRO administration. Delayed
systemic administration-related reactions have occurred in 1% of the patients.

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

Pre-medicate patients with histamine-1receptor antagonist, acetaminophen
and corticosteroids [see Dosage and Administration (2.5) in Full Prescribing
Information]. Monitor patients for systemic administration-related reactions,
especially following the first and second injections. For anaphylactic reaction
or life-threatening (Grade 4) administration-related reactions, immediately
and permanently discontinue DARZALEX FASPRO. Consider administering
corticosteroids and other medications after the administration of
DARZALEX FASPRO depending on dosing regimen and medical history to
minimize the risk of delayed (defined as occurring the day after administration)
systemic administration-related reactions [see Dosage and Administration
(2.5) in Full Prescribing Information].

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

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

Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis

Serious or fatal cardiac adverse reactions occurred in patients with light
chain (AL) amyloidosis who received DARZALEX FASPRO in combination
with bortezomib, cyclophosphamide and dexamethasone [see Adverse
Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac
disorders occurred in 10% of patients. Patients with NYHA Class Il|A or Mayo
Stage IlIA disease may be at greater risk. Patients with NYHA Class IlIB or IV
disease were not studied.

Monitor patients with cardiac involvement of light chain (AL) amyloidosis
more frequently for cardiac adverse reactions and administer supportive care
as appropriate.

Neutropenia

Daratumumab may increase neutropenia induced by background therapy [see
Adverse Reactions].

Monitor complete blood cell counts periodically during treatment according
to manufacturer’s prescribing information for background therapies. Monitor
patients with neutropenia for signs of infection. Consider withholding
DARZALEX FASPRO until recovery of neutrophils. In lower body weight
patients receiving DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia
were observed.

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection

Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background
therapy [see Adverse Reactions].

Monitor complete blood cell counts periodically during treatment according
to manufacturer’s prescribing information for background therapies. Consider
withholding DARZALEX FASPRO until recovery of platelets.

Embryo-Fetal Toxicity

Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm
when administered to a pregnant woman. DARZALEX FASPRO may cause
depletion of fetal immune cells and decreased bone density. Advise pregnant
women of the potential risk to a fetus. Advise females with reproductive potential
to use effective contraception during treatment with DARZALEX FASPRO
and for 3 months after the last dose [see Use in Specific Populations].

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

Interference with Serological Testing

Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated
positive indirect antiglobulin test may persist for up to 6 months after the last
daratumumab administration. Daratumumab bound to RBCs masks detection
of antibodies to minor antigens in the patient’s serum [see References (15)].
The determination of a patient's ABO and Rh blood type are notimpacted [see
Drug Interactions].

Notify blood transfusion centers of this interference with serological testing
and inform blood banks that a patient has received DARZALEX FASPRO. Type
and screen patients prior to starting DARZALEX FASPRO [see Dosage and
Administration (2.1) in Full Prescribing Information].

Interference with Determination of Complete Response

Daratumumab is a human IgG kappa monoclonal antibody that can be detected
on both the serum protein electrophoresis (SPE) and immunofixation (IFE)
assays used for the clinical monitoring of endogenous M-protein [see Drug
Interactions]. This interference can impact the determination of complete
response and of disease progression in some DARZALEX FASPRO-treated
patients with IgG kappa myeloma protein.

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

e Hypersensitivity and Other Administration Reactions [see Warnings
and Precautions].

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

¢ Neutropenia [see Warnings and Precautions].

e Thrombocytopenia [see Warnings and Precautions].

Clinical Trials Experience

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

Relapsed/Refractory Multiple Myeloma

In Combination with Lenalidomide and Dexamethasone

The safety of DARZALEX FASPRO with lenalidomide and dexamethasone
was evaluated in a single-arm cohort of PLEIADES [see Clinical Studies
(14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO
1,800 mg/30,000 units administered subcutaneously once weekly from weeks
1t08, once every 2 weeks from weeks 9to 24 and once every 4 weeks starting
with week 25 until disease progression or unacceptable toxicity (N=65) in
combination with lenalidomide and dexamethasone. Among these patients,
92% were exposed for 6 months or longer and 20% were exposed for greater
than one year.

Serious adverse reactions occurred in 48% of patients who received
DARZALEX FASPRO. Serious adverse reactions in >5% of patients included
pneumonia, influenza and diarrhea. Fatal adverse reactions occurred in 3.1%
of patients.

Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction
occurred in 11% of patients who received DARZALEX FASPRO. Adverse
reactions resulting in permanent discontinuation of DARZALEX FASPRO in
more than 1 patient were pneumonia and anemia.

Dosage interruptions due to an adverse reaction occurred in 63% of patients
who received DARZALEX FASPRO. Adverse reactions requiring dosage
interruptions in >5% of patients included neutropenia, pneumonia, upper
respiratory tractinfection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (>20%) were fatigue, diarrhea, upper
respiratory tractinfection, muscle spasms, constipation, pyrexia, pneumonia,
and dyspnea.

Table 1 summarizes the adverse reactions in patients who received
DARZALEX FASPRO in PLEIADES.
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Table 1: Adverse Reactions (>10%) in Patients Who Received
DARZALEX FASPRO with Lenalidomide and Dexamethasone
(DARZALEX FASPRO-Rd) in PLEIADES

DARZALEX FASPRO
with Lenalidomide and
Dexamethasone
(N=65)
All Grades Grades >3

Adverse Reaction (%) (%)
General disorders and administration site conditions

Fatigue? 52 5

Pyrexia 23 2

Edema peripheral 18 3
Gastrointestinal disorders

Diarrhea 45 5

Constipation 26 2t

Nausea 12 0

Vomiting 11 0
Infections

Upper respiratory tract infection® 43 3

Pneumonia® 23 17

Bronchitisd 14 2

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspnea¢ 22 3

Coughf 14 0
Nervous system disorders

Peripheral sensory neuropathy | 17 | 2
Psychiatric disorders

Insomnia | 17 | 5¢
Metabolism and nutrition disorders

Hyperglycemia 12 9*

Hypocalcemia 11 0

a Fatigue includes asthenia, and fatigue.

b Upper respiratory tract infection includes nasopharyngitis, pharyngitis,
respiratory tract infection viral, rhinitis, sinusitis, upper respiratory tract
infection, and upper respiratory tract infection bacterial.

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

d Bronchitis includes bronchitis, and bronchitis viral.

e Dyspnea includes dyspnea, and dyspnea exertional.

f Cough includes cough, and productive cough.

# Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received
DARZALEX FASPRO with lenalidomide and dexamethasone included:

e Musculoskeletal and connective tissue disorders: arthralgia,
musculoskeletal chest pain

Nervous system disorders: dizziness, headache, paresthesia

Skin and subcutaneous tissue disorders: rash, pruritus

Gastrointestinal disorders: abdominal pain

Infections: influenza, sepsis, herpes zoster

Metabolism and nutrition disorders: decreased appetite

Cardiac disorders: atrial fibrillation

General disorders and administration site conditions: chills, infusion
reaction, injection site reaction

¢ Vascular disorders: hypotension, hypertension

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

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

DARZALEX FASPRO
with Lenalidomide and Dexamethasone?
All Grades Grades 3-4
Laboratory Abnormality (%) (%)
Decreased leukocytes 94 34
Decreased lymphocytes 82 58
Decreased platelets 86 9
Decreased neutrophils 89 52
Decreased hemoglobin 45 8

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

Immunogenicity

As with all therapeutic proteins, there is the potential for immunogenicity.
The detection of antibody formation is highly dependent on the sensitivity
and specificity of the assay. Additionally, the observed incidence of antibody
(including neutralizing antibody) positivity in an assay may be influenced
by several factors including assay methodology, sample handling, timing
of sample collection, concomitant medications, and underlying disease.
For these reasons, comparison of the incidence of antibodies in the studies
described below with the incidence of antibodies in other studies or to other
daratumumab products or other hyaluronidase products may be misleading.
In patients with multiple myeloma and light chain (AL) amyloidosis who
received DARZALEX FASPRO as monotherapy or as part of a combination
therapy, less than 1% of 819 patients developed treatment-emergent anti-
daratumumab antibodies.

In patients with multiple myeloma and light chain (AL) amyloidosis who received
DARZALEX FASPRO as monotherapy or as part of a combination therapy, 7%
of 812 patients developed treatment-emergent anti-rHuPH20 antibodies. The
anti-rHuPH20 antibodies did not appear to affect daratumumab exposure.
None of the patients who tested positive for anti-rHuPH20 antibodies tested
positive for neutralizing antibodies.

Postmarketing Experience

The following adverse reactions have been identified with post-approval use
of daratumumab. Because these reactions are reported voluntarily from a
population of uncertain size, itis not always possible to reliably estimate their
frequency or establish a causal relationship to drug exposure.

Immune System: Anaphylactic reaction, Systemic administration reactions
(including death)

Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS

Effects of Daratumumab on Laboratory Tests

Interference with Indirect Antiglobulin Tests (Indirect mbs Test
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing,
including antibody screening and cross matching. Daratumumab interference
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to
disrupt daratumumab binding [see References] or genotyping. Since the Kell
blood group system is also sensitive to DTT treatment, supply K-negative units
after ruling out or identifying alloantibodies using DTT-treated RBCs.

If an emergency transfusion is required, administer non-cross-matched
ABO/RhD-compatible RBCs per local blood bank practices.

Daratumumab may be detected on serum protein electrophoresis (SPE)
and immunofixation (IFE) assays used for monitoring disease monoclonal
immunoglobulins (M protein). False positive SPE and IFE assay results
may occur for patients with IgG kappa myeloma protein impacting initial
assessment of complete responses by International Myeloma Working
Group (IMWG) criteria. In DARZALEX FASPRO-treated patients with
persistent very good partial response, where daratumumab interference is
suspected, consider using a FDA-approved daratumumab-specific IFE assay
to distinguish daratumumab from any remaining endogenous M protein in the
patient's serum, to facilitate determination of a complete response.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary

DARZALEX FASPRO can cause fetal harm when administered to a pregnant
woman. The assessment of associated risks with daratumumab products
is based on the mechanism of action and data from target antigen CD38
knockout animal models (see Data). There are no available data on the use
of DARZALEX FASPRO in pregnant women to evaluate drug-associated risk
of major birth defects, miscarriage or adverse maternal or fetal outcomes.
Animal reproduction studies have not been conducted.

The estimated background risk of major birth defects and miscarriage for the
indicated population is unknown. All pregnancies have a background risk of
birth defect, loss, or other adverse outcomes. In the U.S. general population,
the estimated background risk of major birth defects and miscarriage in
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX FASPRO and lenalidomide, thalidomide or
pomalidomide is contraindicated in pregnant women, because lenalidomide,
thalidomide and pomalidomide may cause birth defects and death of
the unborn child. Lenalidomide, thalidomide and pomalidomide are only
available through a REMS program. Refer to the lenalidomide, thalidomide or
pomalidomide prescribing information on use during pregnancy.
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Clinical Considerations

Fetal/Neonatal Adverse Reactions

Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across
the placenta. Based on its mechanism of action, DARZALEX FASPRO may
cause depletion of fetal CD38 positive immune cells and decreased bone
density. Defer administering live vaccines to neonates and infants exposed
to daratumumab in utero until a hematology evaluation is completed.

Data

Animal Data

DARZALEX FASPRO for subcutaneous injection contains daratumumab and
hyaluronidase. Mice that were genetically modified to eliminate all CD38
expression (CD38 knockout mice) had reduced bone density at birth that
recovered by 5 months of age. Data from studies using CD38 knockout animal
models also suggest the involvement of CD38 in the regulation of humoral
immune responses (mice), feto-maternal immune tolerance (mice), and early
embryonic development (frogs).

No systemic exposure of hyaluronidase was detected in monkeys given
22,000 U/kg subcutaneously (12 times higher than the human dose) and there
were no effects on embryo-fetal development in pregnant mice given 330,000
U/kg hyaluronidase subcutaneously daily during organogenesis, which is
45 times higher than the human dose.

There were no effects on pre- and post-natal development through sexual
maturity in offspring of mice treated daily from implantation through lactation
with 990,000 U/kg hyaluronidase subcutaneously, which is 134 times higher
than the human doses.

Lactation

Risk Summar:

There is no data on the presence of daratumumab and hyaluronidase in human
milk, the effects on the breastfed child, or the effects on milk production.
Maternal immunoglobulin G is known to be presentin human milk. Published
data suggest that antibodies in breast milk do not enter the neonatal and
infant circulations in substantial amounts. Because of the potential for
serious adverse reactions in the breastfed child when DARZALEX FASPRO
is administered with lenalidomide, thalidomide or pomalidomide, advise
women not to breastfeed during treatment with DARZALEX FASPRO. Refer
to lenalidomide, thalidomide or pomalidomide prescribing information for
additional information.

Data

Animal Data

No systemic exposure of hyaluronidase was detected in monkeys given
22,000 U/kg subcutaneously (12 times higher than the human dose) and
there were no effects on post-natal development through sexual maturity in
offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase
subcutaneously, which is 134 times higher than the human doses.

Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant
woman [see Use in Specific Populations].

Pregnancy Testing

With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or
pomalidomide, refer to the lenalidomide, thalidomide or pomalidomide labeling
for pregnancy testing requirements prior to initiating treatment in females of
reproductive potential.

Contraception

Advise females of reproductive potential to use effective contraception during
treatment with DARZALEX FASPRO and for 3 months after the last dose.
Additionally, refer to the lenalidomide, thalidomide or pomalidomide labeling
for additional recommendations for contraception.

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

Geriatric Use

Of the 291 patients who received DARZALEX FASPRO as monotherapy for
relapsed and refractory multiple myeloma, 37% were 65 to <75 years of age, and
19% were 75 years of age or older. No overall differences in effectiveness of
DARZALEX FASPRO have been observed between patients >65 years of age and
younger patients. Adverse reactions that occurred at a higher frequency (5%
difference) in patients >65 years of age included upper respiratory tractinfection,
urinary tractinfection, dizziness, cough, dyspnea, diarrhea, nausea, fatigue, and
peripheral edema. Serious adverse reactions that occurred ata higher frequency
(>2% difference) in patients >65 years of age included pneumonia.

Of the 214 patients who received DARZALEX FASPRO as combination therapy
with pomalidomide and dexamethasone or DARZALEX FASPRO as combination
therapy with lenalidomide and low-dose dexamethasone for relapsed and
refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% were

75years of age or older. No overall differences in effectiveness were observed
between patients >65 years (n=131) and <65 years (n=85). Adverse reactions
occurring at a higher frequency (>5% difference) in patients >65 years of age
included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea,
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse
reactions occurring at a higher frequency (>2% difference) in patients
>65 years of age included neutropenia, thrombocytopenia, diarrhea, anemia,
COVID-19, ischemic colitis, deep vein thrombosis, general physical health
deterioration, pulmonary embolism, and urinary tract infection.

Of the 193 patients who received DARZALEX FASPRO as part of a combination
therapy for light chain (AL) amyloidosis, 35% were 65 to <75 years of age, and
10% were 75 years of age or older. Clinical studies of DARZALEX FASPRO as
part of a combination therapy for patients with light chain (AL) amyloidosis
did not include sufficient numbers of patients aged 65 and older to determine
whether effectiveness differs from that of younger patients. Adverse reactions
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peripheral edema, asthenia, pneumonia and hypotension.
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THE CASE

A 40-year-old unmarried Brazilian
woman, Ms A, received a diagnosis of
papillary renal cell carcinoma (RCC) in
February 2020; she underwent nephrec-
tomy the following month. In August,
she began to experience generalized
pain with subsequent scans revealing
metastatic disease to the supraclavicular
lymph node, liver, and vagina. In October
2020, Ms A started first-line systemic
combination treatment with nivolumab
(Opdivo; 3 mg/kg) plus ipilimumab (Yer-
voy; 1 mg/kg) every 3 weeks for 4 doses,
followed by nivolumab (3 mg/kg) every
2 weeks, to be taken for 2 years. In April
2021, follow-up testing revealed a partial
response to therapy, and a complete

FIGURE 1. Flow Diagram of the Biopsychosocial
Screening Program

Patient is assessed upon
treatment initiation.
Identification of
biopsychosacial needs

Ms A

@ (Severe risk) Assessment, intervention, and referral
(Moderate risk) Assessment and intervention
@ (Mild risk) Follow-up screening and psychosocial support

ASSESSMENT
Support, psychoeducation, and CBT

Symptoms of anxiety and
lack of support

@ ASSESSMENT
Counseling (patient has refused), codeine

Symptoms of anxiety, depression,
pain, and tiredness

ASSESSMENT
Counseling and psychiatrists (patient has refused)

Symptoms of anxiety, depression,
financial concerns

@ ASSESSMENT

response was evident in August 2021.
Ms A was first screened for biopsy-
chosocial distress by the supportive care
team in October 2020, and she completed

the Edmonton Symptom Assessment
System (ESAS) evaluation.” In the Centro
de Cancer de Brasilia where Ms A was
treated, all patients are screened for
biopsychosocial distress by the support-
ive care team before initiating treatment
and at specific time points throughout
treatment (Figure 1).2 The unmet needs
that are identified are discussed by the

Symptoms of anxiety, depression, fear
of cancer recurrence, fatigue, and pain

Symptoms of anxiety, depression,
and fear of cancer recurrence

Symptoms of anxiety, depression,
and fear of cancer recurrence

Symptoms have improved

CBT, cognitive behavioral therapy.

Counseling and psychiatrists (patient has refused),
tramadol, and physical activity

ASSESSMENT
Counseling and psychiatrists (patient has refused)

ASSESSMENT
App-based mindfulness program

© ASSESSMENT
Follow-up screening
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FIGURE 2. Most Common Symptoms Reported OverTime

by Ms A
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ESAS, Edmonton Symptom Assessment System.

health care team (oncologist, nurse, psy-
chologist, and nutritionist), with decisions
made regarding the need for further
assessments, treatment plan, or referrals.2
At this time, the patient reported severe
symptoms of anxiety, equating to an ESAS
score of 7 (on a scale of 0 to 10, 10 indi-
cating the worst possible severity). Upon
further assessment, Ms A noted a lack
of social support from family or friends.
Support, psychoeducation, and cognitive
behavioral therapy (CBT) were provided
at this time, and she was told that further
assessment would follow once she began
immunotherapy treatment.

The supportive care team recon-
tacted Ms A during her second cycle
of treatment in November 2020 and
administered the same ESAS screening.
Ms A reported moderate symptoms of
anxiety (ESAS score, 6) and depression
(ESAS score, 5) as well as generalized
pain (ESAS score, 6) and high levels of
tiredness (ESAS score, 7). The patient
was offered counseling, but she chose
not to engage at that time. In addition, her

APR MAY JUN JUL AUG SEP 0CT
2021 2021 2021 2021 2021 2021 2021

= Fear of cancer recurrence (FCR7)
APP-BASED MINDFULNESS PROGRAM

APR MAY JUN JUL AUG SEP 0cT
2021 2021 2021 2021 2021 2021 2021

oncologist assessed her pain symptoms
and prescribed codeine for pain relief.

A psychologist further assessed Ms
A using the Patient-Reported Outcomes
Measurement Information System
(PROMIS) screening measures. Her
PROMIS-Anxiety score was 25 of a
possible 40 (T-score, 63.5) and her corre-
sponding PROMIS-Depression score was
20 of a possible 40 (T-score, 57.9). The
psychologist administered the Brief Fa-
tigue Inventory as well, and Ms A’s score
was 43 of a possible 90. The psychologist
recommended that Ms A schedule an
appointment with the counseling and
support team.34

During her third treatment cycle in
December 2020, Ms A was screened,
and she reported levels of psychological
impairment similar to those previously
reported (Figure 2). The patient was
once again offered counseling and was
referred to a psychiatrist, but she
declined both supportive care options.
Ms A cited financial concerns and a
lack of understanding as to why she
had been referred to psychiatry.

During her fourth cycle of treatment
in October 2020, the patient was as-
sessed with the ESAS. During her med-
ical visits, Ms A also expressed concern
regarding her physical symptoms and
admitted frequent self-monitoring for
signs of recurrence or progression. As
a result, she was assessed for clinically
relevant fear of cancer recurrence or
progression (FCR) using the Fear of
Cancer Recurrence-7 (FCR-7).5 At this
time, Ms A reported a high level of anx-
iety and severe FCR (Figure 2) as well
as ongoing fatigue (ESAS score, 7) and
pain (ESAS score, 6). Her oncologist
prescribed tramadol for pain and the
supportive care team recommended in-
creased engagement in physical activity.
Upon further assessment, the patient
reported a belief that her psychosocial
symptoms, worry about recurrence or
progression, and time spent self-moni-
toring were a normal part of her cancer
experience.

In this case, what would be the best type of screening to capture
the patient’s whole experience during her cancer treatment?

A. Nothing; expected response
to treatment

B. Ask the patient to respond to the
question: How are you doing?

C. Biopsychosocial screening

program

D. Physical symptom monitoring

TURN TO PAGE 554 FOR THE ANSWER AND A DISCUSSION OF THIS CASE BY EXPERTS.
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CORRECT ANSWER: C. Biopsychosocial screening program

Discussion
The past 2 decades have been marked
by dramatic advances in the treatment
of cancer, especially advanced RCC. In
this era of targeted agents and immu-
notherapy, overall survival of patients
diagnosed with RCC has improved sig-
nificantly, with previously unheard-of
instances of complete responses to treat-
ment. For example, in the CheckMate
214 (NCT02231749) trial of nivolumab
plus ipilimumab, nearly 1in 10 patients
with advanced disease achieved a com-
plete response.®

While such cases of complete re-
sponse represent a great achievement
in the treatment of advanced RCC, they
also present challenges to the oncolo-
gy community. To date, there has been
limited success in identifying consistent
markers of treatment response and thus,
such cases remain unpredictable. This
unpredictability presents a challenge
to clinicians who are tasked with com-
municating prognostic information to
their patients: The clinicians would like
to engender hope but also manage real-
istic expectations of what may follow
such a response.” In the RCC arena,
patients’ growing awareness of cases of
complete responses with immunother-
apy have shifted their expectations of
cure. Indeed, results of a recent study
noted that a significant proportion of
patients receiving immunotherapy har-
bor inaccurate expectations of cure, al-
though, interestingly, a more accurate
expectation of cure was associated with
lower rates of anxiety.® Undoubtedly,
advances in treatment and reports of
complete responses engender hope for
patients, families, and the oncology
community; however, the predictability
of these outcomes remains uncertain.
In the meantime, isolated examples of
remission may paradoxically increase
patients’ distress, prompt unrealistic

expectations, and further exacerbate
fears of cancer recurrence.’

Germane to the case presented in this
paper, patients with RCC often experi-
ence physical symptoms, including pain
and fatigue, that are secondary to their
treatment. Pain and fatigue are the most
frequent symptoms reported by patients
with RCC (more than 70%).'° Impor-
tantly, fatigue is the most frequently re-
ported treatment-related adverse effect
of nivolumab plus ipilimumab. In the
phase 3 CheckMate 214 trial, 93 % and
46% of patients reported any-grade or
grade 3/4 fatigue, respectively.® Identi-
fying these symptoms associated with
a comprehensive overview of poten-
tial factors associated with them are
relevant to better determine treatment
strategies. Study results have shown that
psychological intervention and exercise
treatment are generally effective for re-
ducing pain and fatigue.'"!?> Psychoso-
cial interventions—including counsel-
ing, CBT, psychoeducation, hypnosis,
relaxation, and mindfulness—can also
help manage these physical symptoms.'?

Ms A also reported psychosocial
symptoms during her cancer journey,
including anxiety, FCR, lack of social
support, and financial distress. Study
results have shown that up to 77% of
patients with a diagnosis of RCC re-
port moderate-to-severe distress and
55% report moderate-to-severe FCR
and that they are at moderate risk of
suicide mortality, especially in the first
year of being diagnosed with their dis-
ease.'>!% As a result, ongoing research
efforts have explored factors associated
with biopsychosocial distress and FCR,
in order to help identify and support
those at high risk and to guide target-
ed supportive care programs. Previous
study outcomes have also shown that
financial comorbidity, lack of social sup-
port, and physical symptoms, such as

pain and fatigue, can exacerbate distress
and psychosocial comorbidity.!>*!7 De-
mographic characteristics, including fe-
male gender and younger age, are also
important risk factors for high levels of
distress and FCR.!%15

Further, non—clear cell histology and
presence of recurrence were associated
with high levels of distress in patients
with RCC."* These findings may be ex-
plained by the lack of information and
treatments to each histological subtype,
or by the poorer prognosis associated
with disease recurrence.'* Finally, an in-
complete understanding of one’s disease
and prognosis has been associated with
higher rates of FCR; evidence suggests
that these FCR rates do not dissipate
over time, in contrast with levels of dis-
tress.'> Importantly, studies have shown
that patients with untreated moder-
ate-to-severe distress are more likely to
use health care services—demanding
more from their care team—and to visit
emergency facilities.'s"”

Biopsychosaocial Screening

for Distress

The cancer trajectory is marked by un-
certainty and distress for patients, and
efforts are underway to develop and
implement effective symptom manage-
ment and supportive care treatments.
In the early 2000s, distress was deemed
the sixth vital sign in care of patients
with cancer, emphasizing its importance
and the need for regular biopsychoso-
cial screening.?® Screening for distress
programs have become an internation-
al standard of comprehensive cancer
care. Accreditation Canada, the As-
sociation of American Physicians and
Surgeons, and many other professional
groups have established guidelines for
routine biopsychosocial screening for
distress.?! As such, many cancer cen-
ters have developed and implement-
ed a comprehensive approach in the
care of patient throughout the cancer
journey. Training programs have been
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developed, research has been undertak-
en, and comprehensive programs have
been accredited, and the newest models
of care often seek to maximize resources
and reduce barriers to services as part
of whole-patient cancer care. However,
despite recognition of the value of these
advances, many cancer care programs
nonetheless fail to screen patients rou-
tinely for distress and symptom burden.

Biopsychosocial screening programs
have promoted greater levels of interdis-
ciplinary cooperation and have helped
shift the concept of disease-directed care
to patient-centered care, beginning from
the time of diagnosis.?> Based on clinical
guidelines, patients should receive bio-
psychosocial screening at several time
points throughout the cancer journey,
including at their first or second visit,
during treatment, at the end of the treat-
ment, and if their cancer status changes.
Various screening questionnaires have
been developed; some focus on the as-
sessment of emotional symptoms (eg,
anxiety and depression), while others
are more comprehensive and assess
multiple domains (ie, physical, emo-
tional, practical, family/social). A bio-
psychosocial screening program should
identify patients’ unmet needs; then, a
focused assessment should follow to
determine the severity of symptoms,
make appropriate referrals, and create
supportive care engagement for those in
need.?*?¢ Research and health care sys-
tem evaluations have shown that such
programs are feasible and efficacious
and help focus care resources.?”*° These
programs also actively engage patients,
family members, and health care team
members throughout the cancer journey,
ensuring commitment to whole-patient
care.

Cancer care involves state-of-the-art
biomedical treatments and, as a result,
often focuses primarily on physical
symptom monitoring (response option
D to our question above). The sys-
tem as it currently stands often fails to

address the psychosocial needs of pa-
tients. Biopsychosocial screening pro-
grams (response option C) are considered
the most effective form of screening for
patients across the cancer trajectory.’' A
biopsychosocial program has the ability
to identify a variety of issues exacerbated
by cancer, ranging from depression, anx-
iety, and constipation to lack of health
literacy and financial difficulties that may
cause additional suffering and reduce ad-
herence to the treatment.’! Identifying
these unmet needs can assist the cancer
care team in specifically assessing the
gravity of the problem and determining
the most appropriate treatment strategy
and/or referrals.3!-3

Screening for distress programs can
also help guide the development of psy-
choeducational programs and interven-
tions that target specific symptoms or
vulnerable groups.** In contrast, clini-
cally relevant psychosocial symptoms
may be common but are not an expected
response to treatment and thus should
be treated accordingly (response option
A). Previous study results have shown
that only a small proportion of patients
are inclined to ask for assistance; con-
sequently, vague, open-ended questions
can fail to capture patients’ symptoms,
meaning health care professionals miss
the chance to intervene (response option
B). Notably, biopsychosocial screening
programs can provide an excellent op-
portunity to integrate psychosocial care
into routine oncology care, providing
psychosocial support for patients during
the cancer care trajectory, including sur-
vivorship.?* Although much research
has been conducted and published on
screening for biopsychosocial needs
over the past 20 years, many cancer cen-
ters do not perform systematic screening
or utilize this type of assessment. Reg-
ular follow-up and reassessments occur
even less frequently.

Once biopsychosocial needs are identi-
fied through screening programs, target-
ed, effective, and timely interventions—

such as CBT, the standard of care for
addressing emotional symptoms among
those with a diagnosis of cancer—can be
identified and provided.***® In addition,
there is evidence that supportive-expres-
sive group psychotherapy, existential
therapy, meaning-centered psychother-
apy, mindfulness,and mindfulness stress
reduction programs can be effective in
managing certain symptoms or in spe-
cific contexts.>¥7# As evidence has
emerged suggesting that FCR is highly
prevalent and fails to dissipate in survi-
vorship, targeted treatments have been
developed to address this particular do-

main of distress.3¢454

Case Conclusion

In compliance with emerging nation-
al and international comprehensive
care guidelines in oncology, an evi-
dence-based biopsychosocial screening
program was implemented at the Centro
de Cancer de Brasilia in 2008 at no cost
to patients.? Evidence has clearly shown
that this type of program improves
symptom management and is cost saving
to the patient and the system.!®#”# This
program includes routine biopsychoso-
cial screening of patients’ well-being and
enables the health care team to identify
and respond more effectively to those
with unmet needs. Ms A participated in
this screening for distress program, and
her specific psychosocial, practical, and
physical concerns were identified and
discussed among the health care team
(oncologist, psychologist, nutrition-
ist, nurse, and palliative physician), as
well as with Ms A. She was reporting
symptoms of anxiety, fear of cancer re-
currence or progression, pain, and fa-
tigue during treatment. Pain medication
was prescribed, and she reported mild
symptom improvement. The health care
team referred her to individual psycho-
therapy, but Ms A refused counseling
or a referral to a psychiatrist for several
reasons, including financial issues, time
commitment, and fear of losing her job
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if she took time to attend visits. In
light of these barriers, the support-

ive care team offered the patient

the opportunity to join a clinical
trial for which she was eligible; it

was examining the feasibility and
effectiveness of an app-based mind-
fulness program for cancer patients

and survivors.* The smartphone
application, called AmDTx and
adapted from a mindfulness-based
cancer recovery program, provides
guided meditations focused on

6 modules: introduction to mind-
fulness, stress resilience and cancer,
calmness/self-possession, habits

of thought, sleeping through the
night, and fear of recurrence at en-
hancing mindfulness (Figure 3).4

The patient agreed to participate,

and over the study’s 4 weeks, her
symptoms of anxiety and FCR
began to decrease (Figure 2). She

also reported improvement in her
physical symptoms of pain and
fatigue, and she was able to stop
taking the pain medication. Ms A

has continued to use the app-based
mindfulness program, although

the trial is long over. She is about

to complete her treatment course

(2 years of nivolumab plus ipilim-
umab, as described earlier), her emo-
tional symptoms have improved, and
she is not experiencing any physical
symptoms. Indeed, Ms A is now work-
ing as a patient advocate and helps other
patients in their own journeys.

In summary, screening for distress is
proving to benefit both the cancer care
system and individual patients by enlist-
ing each patient to respond to a ques-
tionnaire that asks about the most com-
monly experienced concerns across the
cancer care trajectory. While identifying
each patient’s concerns is important, a
timely response to those concerns by the
appropriate professional is essential to
improving outcomes and the patient’s
quality of life. ®

FIGURE 3. AmDTx App-Based
Mindfulness Intervention
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In HER2+ MBC following 1L progression and beyond*
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SUPERIOR SURVIVAL
WITH PROVEN SAFETY

TUKYSA + trastuzumab + capecitabine vs placebo + trastuzumab + capecitabine

« Median PFS: 7.8 months (95% Cl: 7.5-9.6) vs 5.6 months (95% Cl:
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(secondary endpoint)’

- Follow-up analysis?: 24.7 months (95% Cl: 21.6-28.9) vs 19.2 months
(95% Cl:16.4-21.4); HR = 0.73(95% ClI: 0.59-0.90); median follow-up:
29.6 months?

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

Safe and well tolerated'?

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

« 6% of patients discontinued TUKYSA due to adverse reactions vs
3% with placebo?®

See additional follow-up data inside >

The TUKYSA regimen is the #1 prescribed treatment for patients with brain metastases
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Indication

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

Select Important Safety Information

- The Prescribing Information for TUKYSA contains warnings and precautions for diarrhea, hepatotoxicity, and
embryo-fetal toxicity, some of which may be severe

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

Study design: HER2CLIMB was a randomized (2:1) trial of TUKYSA or placebo each in combination with trastuzumab
and capecitabine in 612 patients with HER2+ MBC, previously treated with trastuzumab, pertuzumab, and T-DM1.
Primary endpoint was PFS per BICR in the first 480 patients enrolled. Secondary endpoints included O0S. A prespecified
exploratory analysis was included to evaluate OS at ~2 years. Please see additional study design on the following page.

*21anti-HER2-based regimen in the metastatic setting.'

Data from the first 480 patients.

*Primary analysis (data cutoff: September 4, 2019).°

Prespecified exploratory analysis (data cutoff: February 8, 2021).?
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1L = first-line; 2L = second-line; BICR = blinded independent central review; Cl = confidence interval; ®
HER =human epidermal growth factor receptor; HR = hazard ratio; MBC = metastatic breast cancer;

0S = overall survival; PFS = progression-free survival; PPE = palmar-plantar erythrodysesthesia;

T-DM1=ado-trastuzumab emtansine. t u C a t i n i b

Please see full Important Safety Information on the following pages. 50 mg | 150 mg tablets



In combination with trastuzumab + capecitabine

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

0S in the total population (N = 612)'2

PRIMARY ANALYSIS* EXPLORATORY FOLLOW-UP ANALYSIS!
HR = 0.66 (95% Cl: 0.50-0.87) HR =0.73(95% Cl: 0.59-0.90)
1.0 P=0.0048
21.9 24.7
months median 0S months median 0S
0.8 (95% CI:18.3-31.0) (95% Cl: 21.6-28.9)
Events: 130/410 Events: 233/410
_ 17.4 19.2
£ 0.6 months median 0S months median 0S
= (95% CI:13.6-19.9) (95% Cl: 16.4-21.4)
3 e MBS ULy Sy N, Events: 85/202 Events: 137/202
a
LB 0.4
2 (O
PRIMARY ANALYSIS TUKYSA arm
TUKYSAarm
Controlarm
OLLOW-UP sis
0.2 F.LL i Control arm
TUKYSAarm
M Controlarm
0.0
0 3 6 9 12 15 18 21 24 27030 33 36 39 42 45 48 51 54
NUMBER AT RISK Time (Months)
TUKYSAarm 410 387 356 325 295 268 241 214 153 122 81 56 38 24 19 1 4 2 0
Controlarm 202 191 174 186 129 1n4 103 87 63 47 28 21 14 8 4 3 2 0 0

Results of this prespecified exploratory analysis are descriptive but not conclusive, are not controlled for type 1error, and should be interpreted with caution. Data cutoff for follow-up

analysis was February 8, 2021.2

Important Safety Information
Warnings and Precautions

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

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

Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In
HER2CLIMB, 8% of patients who received TUKYSA had an ALT
increase >5 x ULN, 6% had an AST increase >5 x ULN, and 1.5%
had a bilirubin increase >3 x ULN (Grade >3). Hepatotoxicity

led to TUKYSA dose reductions in 8% of patients and TUKYSA
discontinuation in 1.5% of patients.

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

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

Adverse Reactions

Serious adverse reactions occurred in 26% of patients who
received TUKYSA; those occurring in 22% of patients were
diarrhea(4%), vomiting (2.5%), nausea(2%), abdominal pain
(2%), and seizure (2%). Fatal adverse reactions occurred in
2% of patients who received TUKYSA including sudden death,
sepsis, dehydration, and cardiogenic shock.

Adverse reactions led to treatment discontinuation in 6% of
patients who received TUKYSA; those occurring in 21% of
patients were hepatotoxicity (1.5%) and diarrhea (1%). Adverse
reactions led to dose reduction in 21% of patients who received
TUKYSA; those occurring in 22% of patients were hepatotoxicity
(8%)and diarrhea (6%).

The most common adverse reactions in patients who

received TUKYSA (>20%) were diarrhea, palmar-plantar
erythrodysesthesia, nausea, fatigue, hepatotoxicity, vomiting,
stomatitis, decreased appetite, abdominal pain, headache,
anemia, and rash.

Lab Abnormalities

In HER2CLIMB, Grade =3 laboratory abnormalities reported in 5%
of patients who received TUKYSA were decreased phosphate,
increased ALT, decreased potassium, and increased AST.
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CONSISTENT SAFETY PROFILE AT FOLLOW-UP ANALYSIS#

At the 2-year follow-up analysis?

TEAEs Grade 23
61% (245/404) in the TUKYSA arm vs
51% (101/197) in the control arm

The most common adverse reactions (220%) were diarrhea, PPE, nausea, fatigue, vomiting, decreased
appetite, stomatitis, headache, AST increased, anemia, ALT increased, and blood bilirubin increased

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

The rate of discontinuation due to adverse reactions for the TUKYSA arm remained consistent

with the primary analysis?3

TUKYSA

6% Vs

PLACEBO

3%

PRIMARY ANALYSIS®

PLACEBO

vs 4%

FOLLOW-UP ANALYSIS? TUKYSA

6"

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

The protocol included a prespecified exploratory analysis to evaluate 0S, PFS (by investigator assessment), and safety in the total study population (N = 612) at ~2 years from
the last patient randomized. After the primary analysis, 12.9% of patients in the placebo arm(26/202) crossed over to receive TUKYSA in combination with trastuzumab and
capecitabine, with the first patient crossover in February 2020. Median overall study follow-up: 29.6 months (data cutoff: February 8, 2021). Because formal testing of all
alpha-controlled endpoints was considered final at the primary analysis, data from this prespecified updated analysis are for descriptive purposes only.™

tFollow-up safety analysis was done as part of a prespecified exploratory analysis. Results are presented as descriptive data that are not intended to provide conclusions about safety and should be

interpreted with caution.

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

The mean increase in serum creatinine was 32 % within the first
21days of treatment with TUKYSA. The serum creatinine
increases persisted throughout treatment and were reversible
upon treatment completion. Consider alternative markers

of renal function if persistent elevations in serum creatinine
are observed.

Drug Interactions

- Strong CYP3A/Moderate CYP2C8 Inducers: Concomitant
use may decrease TUKYSA activity. Avoid concomitant
use of TUKYSA.

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

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

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

Use in Specific Populations

- Lactation: Advise women not to breastfeed while taking
TUKYSA and for at least 1 week after the last dose.

» Renal Impairment: Use of TUKYSA in combination with
capecitabine and trastuzumab is not recommended in
patients with severe renal impairment (CLcr < 30 mL/min),
because capecitabine is contraindicated in patients with
severe renal impairment.

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

Please see Brief Summary of Prescribing Information

on adjacent pages.

References: 1. TUKYSA[Prescribing Information . Bothell, WA: Seagen Inc. April 2020. 2. Curigliano G,
Mueller V, Borges V, et al. Updated results of tucatinib vs placebo added to trastuzumab and
capecitabine for patients with pretreated HER2+ metastatic breast cancer with and without brain
metastases (HER2CLIMB). Poster presented at: American Society of Clinical Oncology Annual Meeting;

June 4-8, 2021. 3. Murthy RK, Loi S, Okines A, et al. Tucatinib, trastuzumab, and capecitabine for HER2-
positive metastatic breast cancer. N Engl J Med. 2020;382(7):597-609. 4. Data on file. Seagen Inc.
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TUKYSA® (tucatinib) tablets, for oral use
Brief summary of Prescribing Information (Pl). See full PI. Rx Only

INDICATIONS AND USAGE

TUKYSA is indicated in combination with trastuzumab and capecitabine for treatment

of adult patients with advanced unresectable or metastatic HER2-positive breast cancer,
including patients with brain metastases, who have received one or more prior
anti-HER2-based regimens in the metastatic setting.

DOSAGE AND ADMINISTRATION

Recommended Dosage

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

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

When given in combination with TUKYSA, the recommended dosage of capecitabine

is 1000 mg/m? orally twice daily taken within 30 minutes after a meal. TUKYSA and
capecitabine can be taken at the same time. Refer to the Full Prescribing Information

for trastuzumab and capecitabine for additional information.

Dosage Modifications for Adverse Reactions

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

Table 1: Recommended TUKYSA Dose Reductions for Adverse Reactions

Dose Reduction Recommended TUKYSA Dosage

First 250 mg orally twice daily

Second 200 mg orally twice daily

Third 150 mg orally twice daily

Permanently discontinue TUKYSA in patients unable to tolerate 150 mg orally twice daily.
Table 2: Recommended TUKYSA Dosage Modifications for Adverse Reactions

Severity [ TUKYSA Dosage Modification

Diarrhea’

Grade 3 without anti-diarrheal Initiate or intensify appropriate medical therapy.
treatment Hold TUKYSA until recovery to < Grade 1, then

resume TUKYSA at the same dose level.

Grade 3 with anti-diarrheal Initiate or intensify appropriate medical therapy.

treatment Hold TUKYSA until recovery to < Grade 1, then

resume TUKYSA at the next lower dose level.
Grade 4 Permanently discontinue TUKYSA.
Hepatotoxicity'?

Grade 2 bilirubin (>1.5t0 3 x ULN) | Hold TUKYSA until recovery to < Grade 1, then

resume TUKYSA at the same dose level.

Grade 3 ALT or AST (> 510 20 x ULN)
OR Grade 3 bilirubin (> 310 10 x ULN)

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

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

Permanently discontinue TUKYSA.

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

Permanently discontinue TUKYSA.

Other adverse reactions'

Grade 3 Hold TUKYSA until recovery to < Grade 1, then
resume TUKYSA at the next lower dose level.
Grade 4 Permanently discontinue TUKYSA.

1. Grades based on National Cancer Institute Common Terminology Criteria for Adverse Events
Version 4.03

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

Dosage Modifications for Severe Hepatic Impairment: For patients with severe

hepatic impairment (Child-Pugh C), reduce the recommended dosage to 200 mg orally

twice daily.

Dosage Modifications for Concomitant Use with Strong CYP2C8 Inhibitors: Avoid

concomitant use of strong CYP2C8 inhibitors with TUKYSA. If concomitant use with a

strong CYP2C8 inhibitor cannot be avoided, reduce the recommended dosage to 100 mg

orally twice daily. After discontinuation of the strong CYP2C8 inhibitor for 3 elimination

half-lives, resume the TUKYSA dose that was taken prior to initiating the inhibitor.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS

Diarrhea: TUKYSA can cause severe diarrhea including dehydration, hypotension,

acute kidney injury, and death. In HER2CLIMB, 81% of patients who received TUKYSA
experienced diarrhea, including 12% with Grade 3 diarrhea and 0.5% with Grade 4
diarrhea. Both patients who developed Grade 4 diarrhea subsequently died, with diarrhea
as a contributor to death. The median time to onset of the first episode of diarrhea was
12 days and the median time to resolution was 8 days. Diarrhea led to dose reductions of
TUKYSA in 6% of patients and discontinuation of TUKYSA in 1% of patients. Prophylactic
use of antidiarrheal treatment was not required on HER2CLIMB. If diarrhea occurs,
administer antidiarrheal treatment as clinically indicated. Perform diagnostic tests as clinically
indicated to exclude other causes of diarrhea. Based on the severity of the diarrhea, interrupt
dose, then dose reduce or permanently discontinue TUKYSA.

Hepatotoxicity: TUKYSA can cause severe hepatotoxicity. In HER2CLIMB, 8% of patients
who received TUKYSA had an ALT increase > 5 x ULN, 6% had an AST increase > 5 x ULN,
and 1.5% had a bilirubin increase > 3 x ULN (Grade >3). Hepatotoxicity led to dose
reduction of TUKYSA in 8% of patients and discontinuation of TUKYSA in 1.5% of patients.
Monitor ALT, AST, and bilirubin prior to starting TUKYSA, every 3 weeks during treatment,
and as clinically indicated. Based on the severity of hepatotoxicity, interrupt dose, then dose
reduce or permanently discontinue TUKYSA.

Embryo-Fetal Toxicity: Based on findings from animal studies and its mechanism of
action, TUKYSA can cause fetal harm when administered to a pregnant woman. In animal
reproduction studies, administration of tucatinib to pregnant rats and rabbits during
organogenesis caused embryo-fetal mortality, reduced fetal weight and fetal abnormalities
at maternal exposures > 1.3 times the human exposure (AUC) at the recommended dose.
Advise pregnant women and females of reproductive potential of the potential risk to

a fetus. Advise females of reproductive potential to use effective contraception during
treatment with TUKYSA and for at least 1 week after the last dose. Advise male patients
with female partners of reproductive potential to use effective contraception during
treatment with TUKYSA and for at least 1 week after the last dose. TUKYSA is used in
combination with trastuzumab and capecitabine. Refer to the Full Prescribing Information
of trastuzumab and capecitabine for pregnancy and contraception information.

ADVERSE REACTIONS

Clinical Trials Experience

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

HER2-Positive Metastatic Breast Cancer (HER2CLIVB)

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

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

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

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

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

Adverse Reaction | TUKYSA + Trastuzumab + | Placebo + Trastuzumab +
Capecitabine (N = 404) Capecitabine (N = 197)
Grade (%) Grade (%)
AL ] 3 [ 4 AL [ 3 [ 4
Gastrointestinal disorders
Diarrhea 81 12 0.5 53 9 0
Nausea 58 3.7 0 44 3 0
Vomiting 36 3 0 25 36 0
Stomatitis' 32 2.5 0 21 0.5 0
Skin and subcutaneous tissue disorders
Palmar-plantar
erythrodysesthesia 63 13 0 53 9 0
syndrome
Rash? 20 0.7 0 15 0.5 0
Hepatobiliary disorders
Hepatotoxicity? [ 42 ] 9 J o2 24 ] 36 | 0
Metabolism and nutrition disorders
Decreasedappetie | 25 [ 05 | 0 [ 20 [ o | ©




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

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

USE IN SPECIFIC POPULATIONS

Risk Summary: TUKYSA is used in combination with trastuzumab and capecitabine.

. Stomatitis includes stomatitis, oropharyngeal pain, oropharyngeal discomfort, mouth ulceration, oral
pain, lip ulceration, glossodynia, tongue blistering, lip blister, oral dysesthesia, tongue ulceration,
and aphthous ulcer
Rash includes rash maculo-papular, rash, dermatitis acneiform, erythema, rash macular, rash
papular, rash pustular, rash pruritic, rash erythematous, skin exfoliation, urticaria, dermatitis allergic,
palmar erythema, plantar erythema, skin toxicity, and dermatitis
. Hepatotoxicity includes hyperbilirubinemia, blood bilirubin increased, bilirubin conjugated
increased, alanine aminotransferase increased, transaminases increased, hepatotoxicity, aspartate
aminotransferase increased, liver function test increased, liver injury, and hepatocellular injury
. Anemia includes anemia, hemoglobin decreased, and normocytic anemia
Due to inhibition of renal tubular transport of creatinine without affecting glomerular function
Peripheral neuropathy includes peripheral sensory neuropathy, neuropathy peripheral, peripheral
motor neuropathy, and peripheral sensorimotor neuropathy
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Table 4: Laboratory Abnormalities (>20%) Worsening from Baseline in Patients
Who Received TUKYSA and with a Difference of >5% Compared to Placebo in
HER2CLIMB

TUKYSA + Trastuzumab Placebo + Trastuzumab
+ Capecitabine’ + Capecitabine’
All Grades | Grades >3 | All Grades | Grades >3
% % % %
Hematology
Decreasedhemogiobin [ 59 [ 33 [ 51 [ 15
Chemistry
Decreased phosphate 57 8 45 7
Increased bilirubin 47 1.5 30 3.1
Increased ALT 46 8 27 0.5
Increased AST 43 6 25 1
Decreased magnesium 40 0.8 25 0.5
Decreased potassium? 36 6 31 5
Increased creatining® 33 0 6 0
Decreased sodium* 28 2.5 23 2
Increased alkaline
phosphatase % 0.5 17 0

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

. Laboratory criteria for Grade 1 is identical to laboratory criteria for Grade 2.

. Due to inhibition of renal tubular transport of creatinine without affecting glomerular function.

. There is no definition for Grade 2 in CTCAE v.4.03.

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

DRUG INTERACTIONS

Effects of Other Drugs on TUKYSA

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

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

Effects of TUKYSA on Other Drugs

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

SN

Refer to the Full Prescribing Information of trastuzumab and capecitabine for pregnancy
information. Based on findings in animals and its mechanism of action, TUKYSA can
cause fetal harm when administered to a pregnant woman. There are no available
human data on TUKYSA use in pregnant women to inform a drug-associated risk.

In animal reproduction studies, administration of tucatinib to pregnant rats and rabbits
during organogenesis resulted in embryo-fetal mortality, reduced fetal weight and fetal
abnormalities at maternal exposures > 1.3 times the human exposure (AUC) at the
recommended dose. Advise pregnant women and females of reproductive potential of
the potential risk to the fetus.

Adverse Reaction TUKYSA + Trastuzumab + | Placebo + Trastuzumab +
Capecitabine (N = 404) Capecitabine (N = 197)
Grade (%) Grade (%)
Al | 3 [ 4 Al | 3 [ a
Blood and lymphatic system disorders
Anemia* [ 21 T 37 [ o ] 13 [ 25 ] 0
Musculoskeletal and connective tissue disorders
Arthralgia [ 15 T o5 [ o [ 46 [ 05 [ o0
Investigations Pregnancy
Creatinine increased® 14 0 0 1.5 0 0
Weight decreased 13 1 0 6 0.5 0
Nervous System Disorders
Egﬂfg}gﬁlys 13 | 05 0 7 1 0
Respiratory, thoracic and mediastinal disorders
Epistaxis [ 12 ] o [ o] 5 ] o [ o

Lactation

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

Females and Males of Reproductive Potential

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

Pregnancy Testing: Verify the pregnancy status of females of reproductive potential prior
to initiating treatment with TUKYSA.

Contraception:

Females: Advise females of reproductive potential to use effective contraception during
treatment with TUKYSA and for at least 1 week after the last dose.

Males: Advise male patients with female partners of reproductive potential to use
effective contraception during treatment with TUKYSA and for at least 1 week after the
last dose.

Infertility: Based on findings from animal studies, TUKYSA may impair male and
female fertility.

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

Geriatric Use: In HER2CLIMB, 82 patients who received TUKYSA were > 65 years,

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

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

Hepatic Impairment: Tucatinib exposure is increased in patients with severe hepatic
impairment (Child-Pugh C). Reduce the dose of TUKYSA for patients with severe (Child-
Pugh C) hepatic impairment. No dose adjustment for TUKYSA is required for patients with
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment.
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LUNG CANCER

Future Directions in the

Management of Non—Small
Cell Lung Cancer Harboring
Driver Mutations .« s o o mo

t has been 20 years since the discov-
I ery of EGFR mutations and almost
25 years since we first used EGFR
inhibitors in the clinic. This resulted in
a paradigm shift regarding the way we
think about lung cancer. Now that we
have drugs which target growth factor
receptors, and we use them to slow the
growth of tumors, giving rise to dra-
matic responses. Recently, these agents
have moved forward to earlier stages
of disease, and we are seeing large im-
provements in disease-free survival, such
as in the recent phase 3 ADAURA trial
(NCT02511106) of osimertinib (Tagris-
s0) as adjuvant therapy for patients with
resected stage IB to IIIA EGFR-positive
non-small cell lung cancer (NSCLC).!
The limitations continue, however,
the activity of these drugs continues to
improve, providing us with third- and
fourth-generation agents. Our under-
standing of sensitivity, resistance, and
tolerability very often allows patients
to live with lung cancer and have a very
manageable quality of life. Questions
still remain, however: What are the next
stepsin this area? How can we continue
to improve? That’s where the next-gen-
eration agents will come in.

EGFR Mutations:
A Brief History
Lung cancer is the leading cause of death
in the United States, with more than
230,000 cases in the US and more than
2 million cases worldwide diagnosed
annually.? EGFR-mutated lung cancer
accounts for approximately 10% to
15% of the cases in the United States? and
as many as 30% to 40% in Asia.>* Clear-
ly, targeting this pathway is important.
Through next-generation sequencing
and other approaches, we have learned
that mutations are canonically in exon
19 and 21, but there are also a host of
aberrations in exon 20. The mutations in
exon 21 may or may not be sensitive to
the standard agents, a fact that requires
continued drug discovery to understand
how to better target them. Two agents—
amivantamab (Rybrevant) and moboce-
rtinib (Exkivity)**—are approved in the
setting of metastatic NSCLC with EGFR
exon 20 insertion mutations, and several
others are in development.

Treatment Challenges

When targeting lung cancer with these
personalized therapies, we see many re-
sponses, but they are often short-lived:
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Patients develop resistance mechanisms
and pathways. At the Yale Cancer Cen-
ter, one of our approaches has been to
rebiopsy patients at resistance. With this
rebiopsy, we can learn if there is EGFR re-
sistance, either on or off target. On-target
resistance would mean a new mutation in
the EGFR gene, and in that case we use a
targeted agent that best targets that new
pathway. In some cases, tumors trans-
form to small cell lung cancer. New mu-
tations, such as c-MET, can also develop.
In fact, we see many patients who develop
c-MET, RET, or other driver mutations.

How I Treat

I'was closely involved in the initial trials
examining EGFR inhibitors and in some
of the work that led to the discovery of
other driver mutations by creating da-
tabases and looking at biomarkers. In
my practice, I have a very strong focus
on biomarkers and precision medicine.
Before I treat anyone with nonsquamous
histology, especially a patient of Asian
descent or with a light or nonsmoking
history, I make sure  have EGFR testing
results. If they have a mutation in exon
19 or 21, they get osimertinib as first-
line therapy. Some trials in early stages,
such as FLAURA2 (NCT04035486),
are currently looking at targeted agents
such as osimertinib plus chemotherapy.
If a patient has a noncanonical muta-
tion, meaning a mutation in exon 20 or
a rare mutation in exon 19 or 21, I ei-
ther consult my computer or one of the
laboratory scientists who are working
with these mutations in the laboratory
to determine if it’s an activating muta-
tion. I want to know if it causes the lung
tumor to grow or not, and if we have a
drug that targets it. I predict that we will
get much more personalized in how we
target EGFR mutations in lung cancer
in upcoming years.

Another consideration with these
therapies is toxicity. Despite all the re-
search, we still see a good deal of rash,
diarrhea, dermatitis, paronychia on

the nails, ingrown eyelashes, and other
adverse effects (AEs) of therapy. Those
require delicate management. It’s im-
portant that patients are made aware
of these AEs and possible ameliorators
before they are treated. I make sure that
the nurse practitioners and nurses in the
office are familiar with the AE therapies,
as well. This is clearly an area where sci-
entists have gone from the clinic to the
laboratory and back again, and we are
making great headway.

Key Takeaways

1. Targeted therapy is here to stay. In
lung cancer, we want to target all
the actionable mutations, and cer-
tainly the most commonly occur-
ring aberrations are in EGFR exon
19 and 21, followed by exon 20.

2. Drug development must continue.
Having done this for more than a
quarter of a century, [ have treated
many patients who have experi-
enced amazing responses. Howev-
er,] have never seen someone cured
except perhaps in the adjuvant set-
ting, such as in the ADAURA trial,
and it’s still too soon for that to
be determined. We are waiting for
the survival results from that trial;
they will be available in the next few
years. We continue to raise the bar
and develop new and better drugs
and combinations.

3. This research requires collabora-
tion across the community, indus-
try, and academia. We need large
numbers of patients to figure out
which drugs work best in which
settings, and how to target the
drugs together.

4. There is an issue with access. What
good are all these therapies if we
don’t get them to the underserved
populations? Some patients nev-
er get medical attention. These
include patients with lung cancer
who might see only a pulmonol-
ogist, never an oncologist—and

the oncologist would be the one
who’d have the most expertise to
think about how these new thera-
pies could best be molded for that
patient’s disease. This will be the
challenge of the next several years:
giving access to all patients.

In summary, it has been fantastic over
my career to see targeted therapies, such
as EGFR-targeting agents, being used
routinely in oncology. Now we need to
think about which agents should be used
based on which mutation the patient has
and how to target resistance because we
must continue to ratchet up our clinical
abilities and find better ways to manage
lung cancer throughout the world. B
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BAVENCIO

avelumab 5%

First-line maintenance treatment of urothelial carcinoma

Based on overall survival (OS) data

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

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

@
N CC N Recommendation
CATEGORY 1
& PREFERRED

National Comprehensive Cancer Network® (NCCN®)

Avelumab (BAVENCIO) maintenance is the only
NCCN CATEGORY 1 and PREFERRED immunotherapy

option for both cisplatin-eligible and -ineligible patients
with locally advanced or metastatic UC that has not progressed on

first-line platinum-containing chemotherapy.'

Category 1=Based upon high-level evidence, there is uniform NCCN consensus that the

intervention is appropriate.

Preferred intervention=Interventions that are based on superior efficacy, safety, and

evidence; and, when appropriate, affordability.

IMPORTANT SAFETY INFORMATION (continues on following pages)

BAVENCIO can cause severe and fatal immune-mediated adverse
reactions in any organ system or tissue and at any time after starting
treatment with a PD-1/PD-L1 blocking antibody, including after
discontinuation of treatment.

Early identification and management of immune-mediated adverse
reactions are essential to ensure safe use of PD-1/PD-L1 blocking
antibodies. Monitor patients closely for symptoms and signs that may
be clinical manifestations of underlying immune-mediated adverse
reactions. Evaluate liver enzymes, creatinine, and thyroid function

at baseline and periodically during treatment. In cases of suspected
immune-mediated adverse reactions, initiate appropriate workup to
exclude alternative etiologies, including infection. Institute medical
management promptly, including specialty consultation as appropriate.

No dose reduction for BAVENCIO is recommended. For immune-
mediated adverse reactions, withhold or permanently discontinue
BAVENCIO depending on severity. In general, withhold BAVENCIO for
severe (Grade 3) immune-mediated adverse reactions. Permanently
discontinue BAVENCIO for life-threatening (Grade 4) immune-mediated
adverse reactions, recurrent severe (Grade 3) immune-mediated
reactions that require systemic immunosuppressive treatment, or an
inability to reduce corticosteroid dose to 10 mg or less of prednisone
or equivalent per day within 12 weeks of initiating corticosteroids.

In general, if BAVENCIO requires interruption or discontinuation,
administer systemic corticosteroid therapy (1 to 2 mg/kg/day

prednisone or equivalent) until improvement to Grade 1 or less. Upon
improvement to Grade 1 or less, initiate corticosteroid taper and
continue to taper over at least 1 month. Consider administration of
other systemic immunosuppressants in patients whose immune-
mediated adverse reactions are not controlled with corticosteroid
therapy. Toxicity management guidelines for adverse reactions that do
not necessarily require systemic corticosteroids (eg, endocrinopathies
and dermatologic reactions) are discussed in subsequent sections.

BAVENCIO can cause immune-mediated pneumonitis. Withhold
BAVENCIO for Grade 2, and permanently discontinue for Grade 3

or Grade 4 pneumonitis. Immune-mediated pneumonitis occurred

in 1.2% (21/1738) of patients, including fatal (0.1%), Grade 4 (0.1%),
Grade 3 (0.3%), and Grade 2 (0.6%) adverse reactions. Systemic
corticosteroids were required in all (21/21) patients with pneumonitis.

BAVENCIO can cause immune-mediated colitis. The primary
component of immune-mediated colitis consisted of diarrhea.
Cytomegalovirus infection/reactivation has been reported in patients
with corticosteroid-refractory immune-mediated colitis. In cases of
corticosteroid-refractory colitis, consider repeating infectious workup
to exclude alternative etiologies. Withhold BAVENCIO for Grade 2 or
Grade 3, and permanently discontinue for Grade 4 colitis. Immune-
mediated colitis occurred in 1.5% (26/1738) of patients, including
Grade 3 (0.4%) and Grade 2 (0.7%) adverse reactions. Systemic
corticosteroids were required in all (26/26) patients with colitis.



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

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

All randomized patients (major efficacy outcome measure)

107 Hazard ratio (HR): 0.69 (95% CI: 0.56, 0.86);
0.9 1 2-sided P-value*=0.001
0.8 BAVENCIO + BSC (n=350) 319
7% reduction
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BAVENCIO + BSC: 350 342 318 294 259 226 196 167 145 122 87 65 51 39 26 15 11 5 k}

0
BSC: 350 335 304 270 228 186 153 125 105 83 68 55 41 33 18 12 9 2 1 0

+ OS was measured post-randomization (after chemotherapy)

- 0S in patients with PD-L1-positive tumors' (major efficacy outcome measure). BAVENCIO + BSC showed statistically significant
improvement in OS vs BSC alone in patients with PD-L1-positive tumors (n=358, 51%); HR: 0.56; (95% CI: 0.40, 0.79; 2-sided P-value
<0.001)

+ 0S in patients with PD-L1-negative tumors' (exploratory analysis). In patients with PD-L1-negative tumors (n=271, 39%), the 0OS
hazard ratio was 0.85 (95% CI: 0.62, 1.18)

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

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

For information on warnings and precautions, see Important Safety Information starting on the previous page.

Study design: The JAVELIN Bladder 100 Trial was a Phase 3, 1:1 randomized, open-label, multicenter study of BAVENCIO as a
first-line maintenance treatment in 700 patients with unresectable, locally advanced or metastatic UC who did not progress on 4 to
6 cycles of platinum-containing chemotherapy (gemcitabine + cisplatin and/or gemcitabine + carboplatin), and an ECOG PS of 0 or
1.2 Patients with autoimmune diseases or medical conditions requiring systemic immunosuppression were excluded. Patients were
randomized to BAVENCIO 10 mg/kg intravenous infusion every 2 weeks + best supportive care (BSC) (n=350) or BSC alone* (n=350)
until disease progression or unacceptable toxicity. Treatment was initiated within 4 to 10 weeks after chemotherapy. OS was the
major efficacy outcome measure in all randomized patients and patients with PD-L1-positive tumors.8

*P-value based on stratified log-rank.

T Using the VENTANA PD-L1 (SP263) assay, PD-L1-positive status was defined as PD-L1 expression in 225% of tumor cells or in 225% or 100% of tumor-associated
immune cells if the percentage of immune cells was >1% or <1%, respectively. If none of these criteria were met, PD-L1 status was considered negative.?

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

§PD-L1 expression was assessed in tumor samples using the VENTANA PD-L1 (SP263) assay.?
BICR=blinded independent central review; Cl=confidence interval;
ECOG PS=Eastern Cooperative Oncology Group (ECOG) Performance Status;
PD-1=programmed death-1 receptor; PD-L1=programmed death ligand-1.

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



IMPORTANT SAFETY INFORMATION (continued)

BAVENCIO® (avelumab) can cause hepatotoxicity and immune-
mediated hepatitis. Withhold or permanently discontinue BAVENCIO
based on tumor involvement of the liver and severity of aspartate
aminotransferase (AST), alanine aminotransferase (ALT), or total
bilirubin elevation. Immune-mediated hepatitis occurred with
BAVENCIO as a single agent in 0.9% (16/1738) of patients, including
fatal (0.1%), Grade 3 (0.6%), and Grade 2 (0.1%) adverse reactions.
Systemic corticosteroids were required in all (16/16) patients with
hepatitis.

BAVENCIO can cause primary or secondary immune-mediated
adrenal insufficiency. For Grade 2 or higher adrenal insufficiency,
initiate symptomatic treatment, including hormone replacement,
as clinically indicated. Withhold BAVENCIO for Grade 3 or Grade 4
endocrinopathies until clinically stable or permanently discontinue
depending on severity. Immune-mediated adrenal insufficiency
occurred in 0.5% (8/1738) of patients, including Grade 3 (0.1%) and
Grade 2 (0.3%) adverse reactions. Systemic corticosteroids were
required in all (8/8) patients with adrenal insufficiency.

BAVENCIO can cause immune-mediated hypophysitis. Hypophysitis
can present with acute symptoms associated with mass effect such as
headache, photophobia, or visual field defects. Hypophysitis can cause
hypopituitarism. Initiate hormone replacement, as clinically indicated.
Withhold BAVENCIO for Grade 3 or Grade 4 endocrinopathies until
clinically stable or permanently discontinue depending on severity.
Immune-mediated pituitary disorders occurred in 0.1% (1/1738) of
patients, which was a Grade 2 (0.1%) adverse reaction.

BAVENCIO can cause immune-mediated thyroid disorders. Thyroiditis
can present with or without endocrinopathy. Hypothyroidism

can follow hyperthyroidism. Initiate hormone replacement for
hypothyroidism or institute medical management of hyperthyroidism,
as clinically indicated. Withhold BAVENCIO for Grade 3 or Grade 4
endocrinopathies until clinically stable or permanently discontinue
depending on severity. Thyroiditis occurred in 0.2% (4/1738) of
patients, including Grade 2 (0.1%) adverse reactions. Hyperthyroidism
occurred in 0.4% (7/1738) of patients, including Grade 2 (0.3%)
adverse reactions. Systemic corticosteroids were required in 29%
(2/7) of patients with hyperthyroidism. Hypothyroidism occurred in

5% (90/1738) of patients, including Grade 3 (0.2%) and Grade 2 (3.7%)
adverse reactions. Systemic corticosteroids were required in 7% (6/90)
of patients with hypothyroidism.

BAVENCIO can cause immune-mediated type | diabetes mellitus,
which can present with diabetic ketoacidosis. Monitor patients for
hyperglycemia or other signs and symptoms of diabetes. Initiate
treatment with insulin as clinically indicated. Withhold BAVENCIO
for Grade 3 or Grade 4 endocrinopathies until clinically stable or
permanently discontinue depending on severity. Immune-mediated
type | diabetes mellitus occurred in 0.1% (2/1738) of patients,
including Grade 3 (0.1%) adverse reactions.

BAVENCIO can cause immune-mediated nephritis with renal
dysfunction. Withhold BAVENCIO for Grade 2 or Grade 3, and
permanently discontinue for Grade 4 increased blood creatinine.
Immune-mediated nephritis with renal dysfunction occurred in 0.1%
(1/1738) of patients, which was a Grade 2 (0.1%) adverse reaction.
Systemic corticosteroids were required in this patient.

BAVENCIO can cause immune-mediated dermatologic adverse
reactions, including rash or dermatitis. Exfoliative dermatitis including
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and
systemic symptoms (DRESS), and toxic epidermal necrolysis (TEN),
has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients
and/or topical corticosteroids may be adequate to treat mild to
moderate non-exfoliative rashes. Withhold BAVENCIO for suspected
and permanently discontinue for confirmed SJS, TEN, or DRESS.
Immune-mediated dermatologic adverse reactions occurred in 5%
(90/1738) of patients, including Grade 3 (0.1%) and Grade 2 (2.0%)
adverse reactions. Systemic corticosteroids were required in 29%
(26/90) of patients with dermatologic adverse reactions.

BAVENCIO can result in other immune-mediated adverse reactions.
Other clinically significantimmune-mediated adverse reactions
occurred at an incidence of <1% in patients who received BAVENCIO or
were reported with the use of other PD-1/PD-L1 blocking antibodies.
For myocarditis, permanently discontinue BAVENCIO for Grade 2,
Grade 3, or Grade 4. For neurological toxicities, withhold BAVENCIO for
Grade 2 and permanently discontinue for Grade 3 or Grade 4.

BAVENCIO can cause severe or life-threatening infusion-related
reactions. Premedicate patients with an antihistamine and
acetaminophen prior to the first 4 infusions and for subsequent
infusions based upon clinical judgment and presence/severity of
prior infusion reactions. Monitor patients for signs and symptoms
of infusion-related reactions, including pyrexia, chills, flushing,
hypotension, dyspnea, wheezing, back pain, abdominal pain, and
urticaria. Interrupt or slow the rate of infusion for Grade 1 or Grade 2
infusion-related reactions. Permanently discontinue BAVENCIO

for Grade 3 or Grade 4 infusion-related reactions. Infusion-related
reactions occurred in 25% of patients, including three (0.2%) Grade 4
and nine (0.5%) Grade 3 infusion-related reactions. Eleven (92%)

of the 12 patients with Grade =3 reactions were treated with
intravenous corticosteroids.

Fatal and other serious complications of allogeneic hematopoietic
stem cell transplantation (HSCT) can occur in patients who receive
HSCT before or after being treated with a PD-1/PD-L1 blocking
antibody. Follow patients closely for evidence of transplant-related
complications and intervene promptly. Consider the benefit versus
risks of treatment with a PD-1/PD-L1 blocking antibody prior to or
after an allogeneic HSCT.

BAVENCIO can cause fetal harm when administered to a pregnant
woman. Advise patients of the potential risk to a fetus including the
risk of fetal death. Advise females of childbearing potential to use
effective contraception during treatment with BAVENCIO and for

at least 1 month after the last dose of BAVENCIO. It is not known
whether BAVENCIO is excreted in human milk. Advise a lactating
woman not to breastfeed during treatment and for at least 1 month
after the last dose of BAVENCIO due to the potential for serious
adverse reactions in breastfed infants.

A fatal adverse reaction (sepsis) occurred in one (0.3%) patient with
locally advanced or metastatic urothelial carcinoma (UC) receiving
BAVENCIO + best supportive care (BSC) as first-line maintenance
treatment. In patients with previously treated locally advanced

or metastatic UC, fourteen patients (6%) who were treated with
BAVENCIO experienced either pneumonitis, respiratory failure,
sepsis/urosepsis, cerebrovascular accident, or gastrointestinal
adverse events, which led to death.

The most common adverse reactions (all grades, 220%) in patients
with locally advanced or metastatic UC receiving BAVENCIO + BSC
(vs BSC alone) as first-line maintenance treatment were fatigue (35%
vs 13%), musculoskeletal pain (24% vs 15%), urinary tract infection
(20% vs 11%), and rash (20% vs 2.3%). In patients with previously
treated locally advanced or metastatic UC receiving BAVENCIO, the
most common adverse reactions (all grades, 220%) were fatigue,
infusion-related reaction, musculoskeletal pain, nausea, decreased
appetite, and urinary tract infection.

Selected laboratory abnormalities (all grades, 220%) in patients with
locally advanced or metastatic UC receiving BAVENCIO + BSC (vs BSC
alone) as first-line maintenance treatment were blood triglycerides
increased (34% vs 28%), alkaline phosphatase increased (30% vs 20%),
blood sodium decreased (28% vs 20%), lipase increased (25% vs 16%),
aspartate aminotransferase (AST) increased (24% vs 12%), blood
potassium increased (24% vs 16%), alanine aminotransferase (ALT)
increased (24% vs 12%), blood cholesterol increased (22% vs 16%),
serum amylase increased (21% vs 12%), hemoglobin decreased (28%
vs 18%), and white blood cell decreased (20% vs 10%).

Please see Brief Summary of Prescribing Information on
following pages.

References: 1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Bladder Cancer V.3.2021. © National
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed May 3, 2021. To view the most recent and complete version of the guidelines, go online
to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content or its use or application and disclaims any responsibility for its use or
application in any way. 2. Powles T, Park SH, Voog E, et al. Avelumab maintenance therapy for advanced or metastatic urothelial

carcinoma. N Engl J Med. 2020;383(13):1218-1230.
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BAVENCIO® (avelumab) injection, for intravenous use
BRIEF SUMMARY: Please see package insert for Full Prescribing Information

INDICATION AND USAGE

First-Line Maintenance Treatment of Urothelial Carcinoma

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

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS

Severe and Fatal Inmune-Mediated Adverse Reactions: BAVENCIO is a monoclonal antibody
that belongs to a class of drugs that bind to either the programmed death-receptor 1 (PD-1) or

the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing inhibition of the
immune response, potentially breaking peripheral tolerance and inducing immune-mediated adverse
reactions. Important immune-mediated adverse reactions listed under Warnings and Precautions
may not include all possible severe and fatal immune-mediated reactions.

Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ
system or tissue. Inmune-mediated adverse reactions can occur at any time after starting treatment
with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions usually manifest
during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated adverse reactions can
also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.

Rx only

of immt diated

Early identification and g adverse reactions are essential

to ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms

and signs that may be clinical manifestations of underlying immune-mediated adverse reactions.
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate workup to
exclude alternative etiologies, including infection. Institute medical management promptly, including
specialty consultation as appropriate.

Withhold or permanently discontinue BAVENCIO depending on severity. In general, if BAVENCIO
requires interruption or discontinuation, administer systemic corticosteroid therapy (1 to 2 mg/kg/day
prednisone or equivalent) until improvement to Grade 1 or less. Upon improvement to Grade 1 or
less, initiate corticosteroid taper and continue to taper over at least 1 month. Consider administration
of other systemic immunosuppressants in patients whose immune-mediated adverse reactions are
not controlled with corticosteroid therapy. Toxicity management guidelines for adverse reactions

that do not necessarily require systemic corticosteroids (e.g., endocrinopathies and dermatologic
reactions) are discussed below.

Immune-Mediated Pneumonitis: BAVENCIO can cause immune-mediated pneumonitis. Immune-
mediated pneumonitis occurred in 1.2% (21/1738) of patients receiving BAVENCIO, including fatal
(0.1%), Grade 4 (0.1%), Grade 3 (0.3%) and Grade 2 (0.6%) adverse reactions. Pneumonitis led to
permanent discontinuation of BAVENCIO in 0.3% and withholding of BAVENCIO in 0.3% of patients.
Systemic corticosteroids were required in all (21/21) patients with pneumonitis. Pneumonitis
resolved in 57% (12/21) of the patients. Of the 5 patients in whom BAVENCIO was withheld for
pneumonitis, 5 reinitiated treatment with BAVENCIO after symptom improvement; of these, none
had recurrence of pneumonitis. With other PD-1/PD-L1 blocking antibodies, the incidence of
pneumonitis is higher in patients who have received prior thoracic radiation.

Immune-Mediated Colitis: BAVENCIO can cause immune-mediated colitis. The primary
component of the immune-mediated colitis consisted of diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-refractory immune-mediated colitis. In
cases of corticosteroid-refractory colitis, consider repeating infectious workup to exclude alternative
etiologies. Immune-mediated colitis occurred in 1.5% (26/1738) of patients receiving BAVENCIO,
including Grade 3 (0.4%) and Grade 2 (0.7%) adverse reactions. Colitis led to permanent
discontinuation of BAVENCIO in 0.5% and withholding of BAVENCIO in 0.5% of patients. Systemic
corticosteroids were required in all (26/26) patients with colitis. Colitis resolved in 69% (18/26) of the
patients. Of the 8 patients in whom BAVENCIO was withheld for colitis, 5 reinitiated treatment with
BAVENCIO after symptom improvement; of these, 40% had recurrence of colitis.

Hepatotoxicity and Inmune-Mediated Hepatitis: BAVENCIO as a single agent: BAVENCIO can
cause immune-mediated hepatitis. Immune-mediated hepatitis occurred in 0.9% (16/1738) of patients
receiving BAVENCIO, including fatal (0.1%), Grade 3 (0.6%), and Grade 2 (0.1%) adverse reactions.
Hepatitis led to permanent discontinuation of BAVENCIO in 0.5% and withholding of BAVENCIO

in 0.2% of patients. Systemic corticosteroids were required in all (16/16) patients with hepatitis.
Hepatitis resolved in 56% (9/16) of the patients. Of the 3 patients in whom BAVENCIO was withheld
for hepatitis, 3 reinitiated treatment with BAVENCIO after symptom improvement; of these, none had
recurrence of hepatitis.

Immune-Mediated Endocrinopathies: Adrenal Insufficiency: BAVENCIO can cause primary or
secondary adrenal insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic
treatment, including hormone replacement, as clinically indicated. Withhold BAVENCIO depending
on severity. Immune-mediated adrenal insufficiency occurred in 0.5% (8/1738) of patients receiving
BAVENCIO, including Grade 3 (0.1%), and Grade 2 (0.3%) adverse reactions. Adrenal insufficiency
led to permanent discontinuation of BAVENCIO in 0.1% and withholding of BAVENCIO in 0.1%

of patients. Systemic corticosteroids were required in all (8/8) patients with adrenal insufficiency.
Adrenal insufficiency did not resolve in any patient (0/8). Of the 2 patients in whom BAVENCIO
was withheld for adrenal insufficiency, none reinitiated treatment with BAVENCIO. Hypophysitis:
BAVENCIO can cause immune-mediated hypophysitis. Hypophysitis can present with acute
symptoms associated with mass effect such as headache, photophobia, or visual field defects.
Hypophysitis can cause hypopituitarism. Initiate hormone replacement, as clinically indicated.
Withhold or permanently discontinue BAVENCIO depending on severity. Inmune-mediated

pituitary disorders occurred in 0.1% (1/1738) of patients receiving BAVENCIO which was a Grade 2
(0.1%) adverse reactions. Hypopituitarism did not lead to withholding of BAVENCIO in this patient.
Systemic corticosteroids were not required in this patient. Thyroid Disorders: BAVENCIO can
cause immune-mediated thyroid disorders. Thyroiditis can present with or without endocrinopathy.
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement for hypothyroidism or
institute medical management of hyperthyroidism, as clinically indicated. Withhold or permanently
discontinue BAVENCIO depending on severity. Thyroiditis occurred in 0.2% (4/1738) of patients
receiving BAVENCIO, including Grade 2 (0.1%) adverse reactions. Thyroiditis did not lead to
permanent discontinuation or withholding of BAVENCIO in any patients. No patients with thyroiditis
required systemic corticosteroids. Thyroiditis did not resolve in any patients (0/4). Hyperthyroidism
occurred in 0.4% (7/1738) of patients receiving BAVENCIO, including Grade 2 (0.3%) adverse
reactions. Hyperthyroidism did not lead to permanent discontinuation of BAVENCIO in any patients
and led to withholding of BAVENCIO in 0.1% of patients. Systemic corticosteroids were required in
29% (2/7) of patients with hyperthyroidism. Hyperthyroidism resolved in 86% (6/7) of the patients.
Of the 2 patients in whom BAVENCIO was withheld for hyperthyroidism, 2 reinitiated treatment

with BAVENCIO after symptom improvement; of these, none had recurrence of hyperthyroidism.
Hypothyroidism occurred in 5% (90/1738) of patients receiving BAVENCIO, including Grade 3
(0.2%) and Grade 2 (3.7%) adverse reactions. Hypothyroidism led to permanent discontinuation

of BAVENCIO in 0.1% and withholding of BAVENCIO in 0.5% of patients. Systemic corticosteroids
were required in 7% (6/90) of patients with hypothyroidism. Hypothyroidism resolved in 4% (4/90) of
the patients. Of the 8 patients in whom BAVENCIO was withheld for hypothyroidism, none reinitiated
BAVENCIO. Type I Diabetes Mellitus, which can present with Diabetic Ketoacidosis: Monitor
patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with

insulin as clinically indicated. Withhold BAVENCIO depending on severity. Immune-mediated

Type | diabetes mellitus occurred in 0.1% (2/1738) of patients receiving BAVENCIO, including

Grade 3 (0.1%) adverse reactions. Type | diabetes mellitus led to permanent discontinuation of
BAVENCIO in these two patients. Type | diabetes mellitus did not lead to withholding of BAVENCIO
in any patient. Systemic corticosteroids were not required in any patient with Type | diabetes mellitus.
Type | diabetes mellitus resolved in no patient and all patients required ongoing insulin treatment.

Immune-Mediated Nephritis with Renal Dysfunction: BAVENCIO can cause immune-mediated
nephritis. Immune-mediated nephritis with renal dysfunction occurred in 0.1% (1/1738) of patients
receiving BAVENCIO, which was a Grade 2 (0.1%) adverse reactions. Nephritis with renal
dysfunction led to permanent discontinuation of BAVENCIO in this patient. Nephritis did not lead
to withholding of BAVENCIO in any patient. Systemic corticosteroids were required in this patient.
Nephritis with renal dysfunction did not resolve in this patient.

Immune-Mediated Dermatologic Adverse Reactions: BAVENCIO can cause immune-mediated
rash or dermatitis. Exfoliative dermatitis, including Stevens Johnson Syndrome, DRESS, and toxic
epidermal necrolysis (TEN), has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients
and/or topical corticosteroids may be adequate to treat mild to moderate non-exfoliative rashes.
Withhold or permanently discontinue BAVENCIO depending on severity. Immune-mediated
dermatologic adverse reactions occurred in 5% (90/1738) of patients receiving BAVENCIO,
including Grade 3 (0.1%) and Grade 2 (2.0%) adverse reactions. Dermatologic adverse reactions
led to permanent discontinuation of BAVENCIO in 0.3% of patients and withholding of BAVENCIO
in 0.4% of patients. Systemic corticosteroids were required in 29% (26/90) of patients with
dermatologic adverse reactions. One patient required the addition of tacrolimus to high-dose
corticosteroids. Dermatologic adverse reactions resolved in 41% (37/90) of the patients. Of the

7 patients in whom BAVENCIO was withheld for dermatologic adverse reactions, 3 reinitiated
treatment with BAVENCIO after symptom improvement; of these, none had recurrence of
dermatologic adverse reaction.

Other Inmune-Mediated Adverse R : The following clinically significant immune-
mediated adverse reactions occurred at an incidence of <1% (unless otherwise noted) in

patients who received BAVENCIO or were reported with the use of other PD-1/PD-L1 blocking
antibodies. Severe or fatal cases have been reported for some of these adverse reactions.
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis. Gastrointestinal: Pancreatitis to include
increases in serum amylase and lipase levels, gastritis, duodenitis. Nervous System: Meningitis,
encephalitis, myelitis and demyelination, myasthenic syndrome/myasthenia gravis (including
exacerbation), Guillain-Barré syndrome, nerve paresis, autoimmune neuropathy. Ocular: Uveitis,
iritis, and other ocular inflammatory toxicities can occur. Some cases can be associated with
retinal detachment. Various grades of visual impairment, including blindness, can occur. If uveitis
occurs in combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-
Harada like syndrome, as this may require treatment with systemic corticosteroids to reduce the
risk of permanent vision loss. Musculoskeletal and Connective Tissue: Myositis/polymyositis,
rhabdomyolysis (and associated sequelae including renal failure), arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism. Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia,
hemophagocytic lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic
necrotizing lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenic purpura,
solid organ transplant rejection.

Infusion-Related Reactions: BAVENCIO can cause severe or life-threatening infusion-related
reactions. Premedicate with antihistamine and acetaminophen prior to the first 4 infusions. Monitor
patients for signs and symptoms of infusion-related reactions including pyrexia, chills, flushing,
hypotension, dyspnea, wheezing, back pain, abdominal pain, and urticaria. Interrupt or slow the

rate of infusion for mild or moderate infusion-related reactions. Stop the infusion and permanently
discontinue BAVENCIO for severe (Grade 3) or life-threatening (Grade 4) infusion-related reactions.
Infusion-related reactions occurred in 25% of patients treated with BAVENCIO including three (0.2%)
Grade 4 and nine (0.5%) Grade 3 infusion-related reactions. Ninety-three percent of patients received
premedication with antihistamine and acetaminophen. Eleven (92%) of the 12 patients with

Grade 23 reactions were treated with intravenous corticosteroids. Fourteen percent of patients had
infusion-related reactions that occurred after the BAVENCIO infusion was completed.

Complications of Allogeneic HSCT: Fatal and other serious complications can occur in patients who
receive allogeneic hematopoietic stem cell transplantation (HSCT) before or after being treated with

a PD-1/PD-L1 blocking antibody. Transplant-related complications include hyperacute graft-versus-
host-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after
reduced intensity conditioning, and steroid-requiring febrile syndrome (without an identified infectious
cause). These complications may occur despite intervening therapy between PD-1/PD-L1 blockade
and allogeneic HSCT. Follow patients closely for evidence of transplant-related complications and
intervene promptly. Consider the benefit versus risks of treatment with a PD-1/PD-L1 blocking antibody
prior to or after an allogeneic HSCT.

Embryo-Fetal Toxicity: Based on its mechanism of action, BAVENCIO can cause fetal harm when
administered to a pregnant woman. Animal studies have demonstrated that inhibition of the PD-1/
PD-L1 pathway can lead to increased risk of immune-mediated rejection of the developing fetus
resulting in fetal death. If this drug is used during pregnancy, or if the patient becomes pregnant while
taking BAVENCIO, inform the patient of the potential risk to a fetus. Advise females of childbearing
potential to use effective contraception during treatment with BAVENCIO and for at least one month
after the last dose of BAVENCIO.

ADVERSE REACTIONS

The following clinically significant adverse reactions are described elsewhere in the labeling:
« Severe and fatal immune-mediated adverse reactions

« Infusion-related reactions

« Complications of allogeneic HSCT

Clinical Trials Experience: Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be directly compared to rates
in the clinical trials of another drug and may not reflect the rates observed in practice. The data
described in the WARNINGS AND PRECAUTIONS section reflect exposure to BAVENCIO 10 mg/
kg intravenously every 2 weeks as a single agent in 1738 patients enrolled in the JAVELIN Merkel
200 and JAVELIN Solid Tumor trials and to BAVENCIO 10 mg/kg intravenously every 2 weeks

in combination with axitinib 5 mg orally twice daily in 489 patients enrolled in the JAVELIN Renal
100 and JAVELIN Renal 101 trials. In the BAVENCIO monotherapy population, 24% of patients
were exposed for > 6 months and 7% were exposed for > 12 months. The following criteria were
used to classify an adverse reaction as immune-mediated: onset within 90 days after last dose of
BAVENCIO, no spontaneous resolution within 7 days of onset, treatment with corticosteroids or other
immunosuppressant or hormone replacement therapy, biopsy consistent with immune-mediated
reaction, and no other clear etiology.

Locally Advanced or Metastatic Urothelial Carcinoma

First-Line Maintenance Treatment of Urothelial Carcinoma

The safety of BAVENCIO was evaluated in the JAVELIN Bladder 100 trial where patients received
BAVENCIO 10 mg/kg every 2 weeks plus best supportive care (BSC) (N=344) or BSC alone
(N=345). Patients with autoimmune diseases or conditions requiring systemic immunosuppression
were excluded. In the BAVENCIO plus BSC arm, 47% were exposed to BAVENCIO for > 6 months
and 28% were exposed for > 1 year. The median age of patients treated with BAVENCIO plus BSC
was 69 years (range: 37 to 90), 63% of patients were 65 years or older, 76% were male, 67% were
White, and the ECOG performance score was 0 (61%) or 1 (39%). A fatal adverse reaction (sepsis)
occurred in one (0.3%) patient receiving BAVENCIO plus BSC. Serious adverse reactions occurred
in 28% of patients receiving BAVENCIO plus BSC. Serious adverse reactions in 2 1% of patients
included urinary tract infection (including kidney infection, pyelonephritis, and urosepsis) (6.1%),
pain (including abdominal, back, bone, flank, extremity, and pelvic pain) (3.2%), acute kidney
injury (1.7%), hematuria (1.5%), sepsis (1.2%), and infusion-related reaction (1.2%). Permanent
discontinuation due to an adverse reaction of BAVENCIO plus BSC occurred in 12% of patients.



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

Table 5: Adverse Reactions (2 10%) of Patients Receiving BAVENCIO plus BSC (JAVELIN
Bladder 100 Trial)

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

USE IN SPECIFIC POPULATIONS

Pregnancy, Risk Summary: Based on its mechanism of action, BAVENCIO can cause fetal harm
when administered to a pregnant woman. There are no available data on the use of BAVENCIO in
pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can
lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal death.
Human IgG1 immunoglobulins (IgG1) are known to cross the placenta. Therefore, BAVENCIO

has the potential to be transmitted from the mother to the developing fetus. If this drug is used
during pregnancy, or if the patient becomes pregnant while taking this drug, advise the patient of
the potential risk to a fetus. In the U.S. general population, the estimated background risk of major
birth defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%,

Data, Animal Data: Animal reproduction studies have not been conducted with BAVENCIO to
evaluate its effect on reproduction and fetal development. A central function of the PD-1/PD-L1
pathway is to preserve pregnancy by maintaining maternal immune tolerance to the fetus. In murine
models of pregnancy, blockade of PD-L1 signaling has been shown to disrupt tolerance to the fetus
and to result in an increase in fetal loss; therefore, potential risks of administering BAVENCIO during
pregnancy include increased rates of abortion or stillbirth. As reported in the literature, there were

no malformations related to the blockade of PD-1/PD-L1 signaling in the offspring of these animals;
however, immune-mediated disorders occurred in PD-1 and PD-L1 knockout mice. Based on its
mechanism of action, fetal exposure to BAVENCIO may increase the risk of developing immune-
related disorders or altering the normal immune response.

Lactation, Risk Summary: There is no information regarding the presence of avelumab in human
milk, the effects on the breastfed infant, or the effects on milk production. Since many drugs
including antibodies are excreted in human milk, advise a lactating woman not to breastfeed during
treatment and for at least one month after the last dose of BAVENCIO due to the potential for
serious adverse reactions in breastfed infants.

Fi and Males of Reproductive Potential, Contraception: Based on its mechanism of action,

2Fatigue is a composite term that includes fatigue, asthenia and malaise.

"Musculoskeletal painis a composite term that includes musculoskeletal pain, back pain, myalgia,
and neck pain.

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

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

°Cough is a composite term that includes cough and productive cough.

Patients received pre-medication with an anti-histamine and acetaminophen prior to each infusion.
Infusion-related reactions occurred in 10% (Grade 3: 0.9%) of patients treated with BAVENCIO
plus BSC.

Table 6: Selected Laboratory Abnormalities Worsening from Baseline Occurring in 2 10% of
Patients Receiving BAVENCIO plus BSC (JAVELIN Bladder 100 Trial)

BAVENCIO can cause fetal harm when administered to a pregnant woman. Advise females of
reproductive potential to use effective contraception during treatment with BAVENCIO and for at
least 1 month after the last dose of BAVENCIO.

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

Locally Advanced or Metastatic Urothelial Carcinoma: Of the 344 patients randomized to BAVENCIO
10 mg/kg plus BSC in the JAVELIN Bladder 100 trial, 63% were 65 years or older and 24% were 75
years or older. No overall differences in safety or efficacy were reported between elderly patients
and younger patients.

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

BAVENCIO plus BSC BSC
. (N=344) (N=345)

Adverse Reactions AllGrades | Grade 3-4 | All Grades | Grade 3-4

% % % %
General Disorders and Administration Site Conditions
Fatigue® \ 35 \ 17 ] 13 | 17
Pyrexia \ 15 \ 0.3 \ 35 \ 0
Musculoskeletal and Connective Tissue Disorders respectively.
Musculoskeletal pain® [ 24 [ 12| 15 [ 26
Arthralgia \ 16 | 06 | 6 \ 0
Skin and Subcutaneous Tissue Disorders
Rash® [ 20 [ 12 | 23 ] 0
Pruritus \ 17 | 03 | 17 | 0
Infections and Infestations
Urinary tract infection® [ 20 [ 6 [ 1 [ 3.8
Gastrointestinal Disorders
Diarrhea 17 0.6 4.9 0.3
Constipation 16 0.6 9.0 0
Nausea 16 0.3 6 0.6
Vomiting 13 1.2 35 0.6
Respiratory, Thoracic and Mediastinal Disorders
Cough® [ 14 [ 03 | 46 ] 0 I
Metabolism and Nutrition Disorders
Decreased appetite \ 14 \ 0.3 \ 7 \ 0.6
Endocrine disorders
Hypothyroidism [ 12 [ 03 | 06 | 0
Injury, Poisoning and Procedural Complications Geriatric Use
Infusion-related reaction \ 10 \ 0.9 \ 0 \ 0

Immune-Mediated Adverse Reactions: Inform patients of the risk of immune-mediated adverse
reactions requiring corticosteroids or hormone replacement therapy, including, but not limited to:

+ Pneumonitis: Advise patients to contact their healthcare provider immediately for new or worsening
cough, chest pain, or shortness of breath.

« Colitis: Advise patients to contact their healthcare provider immediately for diarrhea or severe
abdominal pain.

* Hepatitis: Advise patients to contact their healthcare provider immediately for jaundice, severe
nausea or vomiting, pain on the right side of abdomen, lethargy, or easy bruising or bleeding.

« Endocrinopathies: Advise patients to contact their healthcare provider immediately for signs or
symptoms of adrenal insufficiency, hypothyroidism, hyperthyroidism, and diabetes mellitus.

* Nephritis with Renal Dysfunction: Advise patients to contact their healthcare provider immediately
for signs or symptoms of nephritis including decreased urine output, blood in urine, swelling in
ankles, loss of appetite, and any other symptoms of renal dysfunction.

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

Infusion-Related Reactions: Advise patients to contact their healthcare provider immediately for

signs or symptoms of potential infusion-related reactions.

Complications of Allogeneic HSCT: Advise patients of the risk of post-allogeneic hematopoietic stem

cell transplantation complications

Embryo-Fetal Toxicity: Advise females of reproductive potential that BAVENCIO can cause fetal harm.
Instruct females of reproductive potential to use effective contraception during and for at least one
month after the last dose of BAVENCIO.

Lactation: Advise nursing mothers not to breastfeed while taking BAVENCIO and for at least one
month after the final dose.

BAVENCIO plus BSC* BSC*

Laboratory Abnormality | Any Grade | Grade 3-4 | Any Grade | Grade 3-4

% % % %
Chemistry
Blood triglycerides increased 34 21 28 1.2
Alkaline phosphatase 30 29 20 2.3
increased
Blood sodium decreased 28 6 20 2.6
Lipase increased 25 8 16 6
Aspartate aminotransferase 24 1.7 12 0.9
(AST) increased
Blood potassium increased 24 3.8 16 0.9
Alanine aminotransferase 24 2.6 12 0.6
(ALT) increased .
Blood cholesterol 22 1.2 16 0.3 v
increased
Serum amylase increased 21 5 12 1.8
CPK increased 19 24 12 0
Phosphate decreased 19 32 15 1.2
Hematology
Hemoglobin decreased 28 44 18 3.2
White blood cell 20 0.6 10 0
decreased
Platelet count decreased 18 0.6 12 0.3

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

tured by: EMD Serono, Inc. Rockland, MA 02370 U.S.A. US License No: 1773
Marketed by: EMD Serono, Inc. and Pfizer Inc. BAVENCIO is a trademark of Merck KGaA,
Darmstadt, Germany
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ES-SCLC Responds to Temozolomide Plus
Nivolumab Following Prior Chemotherapy

Patients with extensive-stage small cell lung cancer (ES-
SCLC) previously treated with chemotherapy had impressive
responses following therapy with temozolomide (Temodar)
plus nivolumab (Opdivo),according to results of a multico-
hort, open-label phase 2 trial (NCT03728361). However,
investigators found that only those with platinum-sensitive
disease realized a benefit with the combination.

Twenty-five patients with ES-SCLC who progressed fol-
lowing first-line chemoimmunotherapy with treated and
untreated brain metastases were included in the findings.
The overall response rate (ORR) was 28% (95 % CI, 12%-
49%) at a median follow-up of 6.3 months. The response
rate among platinum-sensitive patients (n = 15) was 47%
(95% CI, 21%-73%) compared with 0% (95% CI, 0%-
31%) among platinum-resistant patients (P = .057). The
ORR was 20% (95% CI, 3%-56%) among patients who
had brain metastases (n=10)and 33% (95 % CI, 12%-62%)
among those who did not (n = 15; P =.659).

The median progression-free survival (PFS) for all 27 pa-
tients was 2.4 months (95 % CI, 1.9-3.4). The median overall
survival (OS) was 6.3 months (95% CI, 3.7-9.2).

All enrolled patients in the ES-SCLC cohort (N = 27)
received 480 mg nivolumab and 150 mg/m? temozolomide
for 5 days of each 28-day cycle. Two patients were not eval-
uable for ORR.

For the full article, visit CancerNetwork.com/2022WCLC_SCLC

Pembrolizumab Plus Lenvatinib Confers
Promising Efficacy in Malignant Pleural
Mesothelioma

Patients with malignant pleural mesothelioma (MPM)
treated with pembrolizumab (Keytruda) plus lenvatinib
(Lenvima) experienced promising clinical activity and safe-
ty, according to results from the phase 2 PEMMELA trial
(NCT04287829).

In patients with MPM, there is a large unmet need for
effective second-line treatment options. The PD-1 receptor
blocker, pembrolizumab, has shown a response rate up to
20% as monotherapy whereas lenvatinib, a multiple ty-
rosine kinase inhibitor with mostly vascular endothelial
growth factor receptor blocking properties, has synergistic
interactions with PD-1 blocking in other tumors.

Preliminary results indicated that the objective response
rate was 58%, and 76% of patients required dose reduc-
tions. At data cutoff on March 31,2022, 22 of 38 patients
had reached partial response (PR) as best overall response
(95% CI, 41%-74%; P < .0001), 15 had a confirmed PR
(95% CI, 24%-57%; P = .07). Among the 7 patients who
had an unconfirmed PR, 3 can still reach a confirmed PR.

For the full article, visit CancerNetwork.com/2022WCLC_PEMMELA

Read this and more online at
www.cancernetwork.com/conference
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Tislelizumah Maintains 0S Benefit vs
Docetaxel in Previously Treated NSCLC

Tislelizumab (BGB-A317) given in the second- or third-line
setting resulted in improved overall survival (OS) compared
with docetaxel for patients with non—small cell lung can-
cer (NSCLC), according to results of the phase 3 RATIO-
NALE-303 trial (NCT03358875).

Median follow-up was 16.0 months and 10.7 months for
the tislelizumab and docetaxel arms, respectively. The medi-
an OS for patients in the intention-to-treat population who
received tislelizumab (n = 535) was 16.9 months (95% CI,
15.2-19.1) compared with 11.9 months (95% CI, 9.6-13.5)
for those who received docetaxel (n = 270; HR, 0.66; 95%
CI, 0.56-0.79; P < .0001). The 12- and 24-month OS rates
for tislelizumab were 62.1% and 36.8%, respectively, and
49.7% and 23.7 %, respectively, for docetaxel.

Patients with PD-L1 expression of at least 25% of tumor
cells (PD-L1 positive) treated with tislelizumab (n =227) had
a median OS of 19.3 months (95% CI, 16.5-22.6) vs 11.5
months (95% CI, 8.2-13.5) with docetaxel (n = 116; HR,
0.53;95% CI,0.40-0.70; P <.0001). The 12- and 24-month
OS rates were 67.4% and 42.3%, respectively, for patients
in the tislelizumab arm compared with 47.8% and 22.3%,
respectively, for patients in the docetaxel arm.

The previously reported interim analysis of the trial showed
that tislelizumab significantly prolonged OS vs docetaxel.
This led to the agent’s approval in China in January 2022
for patients with advanced NSCLC who experienced disease
progression after chemotherapy.

For the full article, visit CancerNetwork.com/2022WCLC_RATIONALE-303

Efficacy, Safety With Datopotamab
Deruxtecan Plus Pembrolizumab Regimen
Observed in Advanced NSCLC

Results from the phase 1b TROPION-Lung02 trial
(NCT04526691) indicated that treatment of advanced/
metastatic non—small cell lung cancer (NSCLC) without
actionable genomic alterations was possible with the an-
tibody-drug conjugate (ADC) datopotamab deruxtecan
(DS-1062a) plus pembrolizumab (Keytruda), plus or minus
platinum-based chemotherapy.

Data showed that patients who received the combination

of datopotamab deruxtecan, pembrolizumab, and chemo-
therapy (the triplet) as first-line therapy (n = 20) achieved an
overall response rate (ORR) of 50%, including a confirmed
partial response (PR) rate of 35% and a pending PR rate of
15%. Additionally, 40% of patients had stable disease, for
a disease control rate (DCR) of 90%.

Patients administered datopotamab deruxtecan plus pem-
brolizumab without chemotherapy (the doublet) as first-line
therapy (n = 13) experienced an ORR of 62%, with all 8
responders achieving a confirmed PR. Furthermore, 39 % of
patients had stable disease, for a DCR of 100%.

As a second-line therapy, the doublet and triplet pro-
duced ORRs of 24% and 29 %, respectively. In all patients
who received the doublet and triplet, the ORRs were 37%
and 41%, respectively. The overall DCR for both regimens
was 84%.

Datopotamab deruxtecan consists of a TROP2 IgG1
monoclonal antibody linked to a topoisomerase I inhibi-
tor payload by a tetrapeptide-based cleavable linker. The
ADC is being evaluated in the TROPION-Lung02 trial at
2 dose levels in the doublet and the triplet regimens. In the
dose-confirmation portion of the study, patients were re-
quired to have received no more than 2 lines of prior therapy.
For the dose-expansion portion, no more than 1 prior line
of therapy was permitted in cohorts 1 and 2, and cohorts 3
through 6 consisted of previously untreated patients.

For the full article, visit CancerNetwork.com/2022WCLC_TROPION

Addition of Tremelimumab to Durvalumab
Regimen Induces Greater Survival
Outcomes in PD-L1-Negative mNSCLC

Results from the phase 3 POSEIDON trial (NCT03164616)
demonstrated that better survival and clinical benefit was
possible when patients with PD-L1-negative metastatic non—
small cell lung cancer (nNSCLC) were treated with tremelim-
umab plus durvalumab (Imfinzi) and chemotherapy vs either
durvalumab plus chemotherapy or chemotherapy alone.
Median overall survival (OS) favored the tremelimumab
plus durvalumab and chemotherapy group, and OS benefit
was greater in patients with a tumor proportion score (TPS)
of atleast 1% vs those with a TPS less than 1%, who received
one or both immunotherapy agents plus chemotherapy. The
median OS for patients with PD-L1 TPS of 1% or great-
er was 15.6 months (95% CI, 11.6-18.1) with the doublet
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plus chemotherapy, 14.4 months (95% CI, 11.8-17.5) with
durvalumab plus chemotherapy, and 12.6 months (95% CI,
10.4-15.2) with chemotherapy alone. Median OS for patients
with PD-L1 TPS less than 1% was 12.7 months (95% CI,
9.9-15.5) with the doublet plus chemotherapy, 10.9 months
(95% CI, 8.1-13.5) for durvalumab plus chemotherapy, and
11.0 months (95% CI, 8.7-12.7) with chemotherapy alone.

Patients with mNSCLC (N =1013) were randomized 1:1:1
toreceive 75 mg of tremelimumab plus 1500 mg of durvalum-
ab plus chemotherapy once every 3 weeks for 4 cycles, 1500
mg of durvalumab plus chemotherapy once every 3 weeks for
4 cycles, or chemotherapy once every 3 weeks up to 6 cycles.

The median progression-free survival (PFS) for pa-
tients with a PD-L1 TPS of 1% or greater was 6.2 months

(95% CI, 5.0-6.6) with the doublet and chemotherapy,
6.4 months (95% CI, 4.9-6.7) with durvalumab and che-
motherapy, and 4.9 months (95% CI, 4.9-6.0) with che-
motherapy alone. The median PFS for patients with PD-L1
TPS less than 1% was 6.1 months (95% CI, 4.6-6.5), 4.6
months (95% CI, 4.0-5.0), and 4.7 months (95% ClI, 4.6-
6.2), respectively.

In patients with PD-L1 TPS of 1% or greater, those who
received the doublet plus chemotherapy had an objective re-
sponse rate (ORR) 0f 40.0%. Patients who received durvalum-
ab and chemotherapy had an ORR of 49.1% and those who
received chemotherapy alone had an ORR of 27.6%.

For the full article, visit CancerNetwork.com/2022WCLC_POSEIDON

CancerNetwork-com Need to know more. For more great content check out our website.

Alexander . Spira, MD, PhD, FACP,
on Necessary Next Steps for Research
in KRAS G12C+ NSCLC

Alexander |. Spira, MD, PhD, FACP, highlights several
unanswered questions within the KRAS G12C-positive
non-small cell lung cancer space.

cancernetwork.com/Spira_9.22

Brandon Sheffield, MD, Details
NGS Benefits Vs Single-Gene Testing
in NSCLC

At the 2022 WCLC, Brandon Sheffield, MD, presented data
demonstrating the advantage of next-generation sequenc-
ing over other biomarker testing strategies in patients with
non-small cell lung cancer.

cancernetwork.com/Sheffield_9.22

SUBSCRIBE TO OUR NEWSLETTER

ONCOLOGY" is focused on bringing practical, peer-reviewed content to community oncologists, oncology nurses and other
relevant healthcare professionals. Subscribe to our Newsletter to receive FREE practical tips and valuable resources.

Scan the QR code and subscribe today!

CANCERNETWORK.COM

ONCOLOGY" | 571



CONTINUING MEDICAL
EDUCATION (CME)

Broadening the Impact of Adjuvant
Immunotherapy in Melanoma

FACULTY

Jason J. Luke, MD

Director, Immunotherapy and Drug
Development Center

UPMC Hillman Cancer Center
Associate Professor of Medicine
University of Pittsburgh
Pittsburgh, PA

This activity was written by PER® editorial
staff under faculty guidance and review.
The Q&A portion of the activity was
transcribed from a recorded interview with
the faculty and edited by faculty and PER®
editorial staff for clarity.

CME PROVIDER CONTACT
INFORMATION

Physicians’ Education Resource®, LLC
2 Clarke Drive, Suite 110

Cranbury, NJ 08512

Toll-Free: 888-949-0045

Local: 609-378-3701

Fax: 609-257-0705

info@gotoper.com

Physicians’
Education
Resource, LLC

gotoper.com

LEARNING OBJECTIVES

Upon successful completion of this activity, you should be better prepared to:

e Assess the latest clinical trials on current and emerging treatment options for melanoma
e Qutline optimal management protocols for the treatment of melanoma
e |dentify important toxicities related to immunotherapy in patients with melanoma

RELEASE DATE: September 1, 2022
EXPIRATION DATE: September 1, 2023

INSTRUCTIONS FOR PARTICIPATION / HOW TO RECEIVE CREDIT

1. Read this activity in its entirety.

2. Go to www.gotoper.com/biaim22-art to access and complete the posttest.
3. Answer the evaluation questions.

4. Request credit using the drop-down menu.

You may immediately download your certificate.

FACULTY, STAFF, AND PLANNERS’ DISCLOSURES
In accordance with ACCME Guidelines, PER® has identified and resolved all COI for faculty, staff, and planners prior to the start of this activity by using
a multistep process.

Disclosures (Dr Luke): Research Support (paid to institution): AbbVie, Astellas, AstraZeneca, Bristol Myers Squibb, Corvus, Day One, EMD Serono, F-star,
Genmab, Ikena, Immatics, Incyte, Kadmon, KAHR, MacroGenics, Merck & Co, Moderna, Nektar, Next Cure, Numab, Palleon, Pfizer, Replimune, Rubius,
Servier, Scholar Rock, Synlogic, Takeda, Trishula, Tizona, Xencor; Consultant: AbbVie, Bayer, Bristol Myers Squibb, Castle, Checkmate, Codiak, Crown,
Day One, Duke St, EMD Serono, Endeavor, Flame, Genentech, Gilead, Glenmark, HotSpot, Kadmon, Janssen, Ikena, Immunocore, Incyte, 10 Biotech,
MacroGenics, Merck & Co, Nektar, Novartis, Partner, Pfizer, Regeneron, Roivant, Servier, Stingthera, Synlogic, Synthekine; Scientific Advisory Board (no
stock): 7 Hills, Bright Peak, Exo, F-star, Inzen, RefleXion, Xilio; (stack): Actym, Alphamab Oncology, Arch Oncology, Kanaph, Mavupharma, NeoTX, Onc.Al,
OncoNano, Pyxis, STipe, Tempest; Data and Safety Monitoring Board: AbbVie, Inmutep, Evaxion.

The staff of PER® have no relevant financial relationships with commercial interests to disclose.

OFF-LABEL DISCLOSURE AND DISCLAIMER

This activity may or may not discuss investigational, unapproved, or off-label use of drugs. Learners are advised to consult prescribing information for
any products discussed. The information provided in this activity is for accredited continuing education purposes only and is not meant to substitute

for the independent clinical judgment of a healthcare professional relative to diagnostic, treatment, or management options for a specific patient's
medical condition. The opinions expressed in the content are solely those of the individual faculty members, and do not reflect those of PER® or any of the
companies that provided commercial support for this activity.

This activity is funded by PER®.

ACCREDITATION/CREDIT DESIGNATION

Physicians' Education Resource®, LLC, is accredited by the Accreditation Council for Continuing Medical Education (ACCME) to provide continuing
medical education for physicians. Physicians’ Education Resource®, LLC, designates this enduring material for a maximum of 0.5 AMA PRA Category 1
Credits™. Physicians should claim only the credit commensurate with the extent of their participation in the activity.

572 ONCOLOGY®

SEPTEMBER 2022



UPrER:

gotoper.com

ADJUVANT IMMUNOTHERAPY

CME

of BRAF
directed targeted therapies and

he development

immune-checkpoint inhibitors
(ICIs) have significantly improved out-
comes for patients with advanced and
metastatic melanoma. These agents have
also demonstrated benefit in the stage
III setting reducing rates of recurrence
and becoming standard-of-care ap-
proaches.! Recently, the use of adjuvant
therapy has shifted to earlier stages of
melanoma, including for stage IIB and
IIC disease.

This shift has expanded treatment
options to reduce eventual melanoma
recurrence; however, it will also impact
considerations for patients who ulti-
mately develop metastatic disease.? In
this article, Jason J. Luke, MD, director
of the Immunotherapy and Drug Devel-
opment Center at UPMC Hillman Can-
cer Center in Pittsburgh, Pennsylvania,
reviews the latest advances in current
and emerging treatment options for

melanoma.

u . How do you balance efficacy
= versus potential toxicity of

ICIs in stage Il melanoma?

LUKE: KEYNOTE-716 demonstrated ap-
proximately a 35% improvement in rel-
pase-free survival and distant-metastasis
free survival in patients with stage IIB/C
melanoma when comparing pembroli-
zumab treatment versus placebo. Given
that the melanoma-specific survival and
risk of recurrence for patients with stage
IIB/C melanoma is approximately the
same as stage II[A/B, the clinical impact
can be considered approximately the same
in these populations.>* Considering that
then, use of adjuvant therapy for stage II
isn’t really any different than [that] for
stage III. And what we think about is,
what is the absolute reduction in the risk
of recurrence with the administration of
adjuvant therapy,and what s the absolute
risk of an irreversible toxicity associated
with immunotherapy?

When I consider this for my patients,

I want to make sure that there’s at least
an equivalent potential for benefit as
there is for [adverse] effects. We see that
in stage IIB, IIC, IITA, [and] ITIB, actually,
you are reducing the risk on the order
of about 5% to 10%.>* When we think
about those irreversible toxicities from
immunotherapies, mostly the endocr-
inopathies [(eg,] hypophysitis, type 1 di-
abetes), we want to make sure that we’re
not risking those at a greater amount
than what we would see in terms of im-
proving the outcomes for patients.**
This is really the balancing act that
we have to keep in mind as we talk with
patients, because patients come from a
perspective of commonly being, frankly,
quite frightened about the cancer coming
back. We want to level set with them to
make sure [that] they’re choosing what
they believe to be right for them, both
now and into the future, depending on
what could happen to them thereafter.
Do you think the findings of
u: recent pivotal trials in stage Il
disease impact the use of sentinel
lymph node biopsy?
LUKE: This is a great question,and, in fact,
highly controversial. It’s worth point-
ing out that in the melanoma oncology,
medical oncology, and surgical oncology
realms, the use of sentinel lymph node
biopsy has been an established standard
for a decade or more. However, in the
dermatology community, there’s actu-
ally been controversy around the use
of sentinel lymph node biopsy. A sub-
stantial number of providers, especially
Mohs surgeons, stopped doing sentinel
lymph node [biopsy] an extended peri-
od ago. The results of KEYNOTE-716
[showed] that ... the risk of recurrence
is driven by the depth and ulceration of
the primary lesion. Thus, whether or not
a sentinel node is required anymore is
now up in the air. The reason for that is
if you have a deep primary, the adjuvant
therapy that would be recommended
for consideration would be anti-PD-1

[therapy] with pembrolizumab, whether
or not you had a sentinel node.

Some people argue that we should still
be doing sentinel lymph node biopsies,
because the availability of BRAF inhibi-
tion as an adjuvant therapy is only avail-
able in the stage I1I setting. Others argue
that [its] utility to risk stratification has
anintrinsic value despite the lack of ther-
apeutic intent associated with it. [Thus, ]
we’ve written that the use of sentinel
lymph node biopsy is in flux.

My opinion is that we’ll see an in-
creasing group of patients who no lon-
ger pursue that procedure. And that’s
already started to become the case in my
clinic. We still recommend it for most
patients, as we have a number of clinical
trials ongoing. But, certainly, I'm quite
frank with patients that if they’re not
interested in going on a clinical trial, the
utility of doing it, to me, is becoming a

little bit less clear.
u . As adjuvant immunotherapy

= is used for more patients with
operable melanoma, what will the
treatment landscape look like for
patients who eventually develop
metastatic disease?

LUKE: This is a very important ques-
tion for our field, although one that
we only have a little bit of experience
with. We’ve had anti-PD-1 immuno-
therapy now for about 7 years. And,
certainly, we’ve had to manage patients
who progress on frontline anti-PD-1
[treatment] in the metastatic setting.
Roughly speaking, that’s about the
same as what we see for patients who
progress on adjuvant therapy. We are
aware now that for patients who prog-
ress on anti-PD-1 monotherapy—so
for example, pembrolizumab—if we
continue anti—-PD-1 [therapy] and add
[an] anti-CTLA-4 [agent]with ipilim-
umab, we can get approximately a 30%
response rate.”

We published a clinical trial inves-
tigating pembrolizumab plus low-dose
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ipilimumab after initial PD-1 [inhibi-
tor] failure, but, subsequent to that, oth-
er groups published retrospective data
confirming that 30% response rate.”
The SWOG clinical trials group also
published a prospective, randomized
study demonstrating the same thing.’
So we could transition over to a PD-1/
CTLA-4 [blocker combination] at the
time of progression. Obviously, for pa-
tients who have BRAF mutations in the
tumor, they would have availability of
BRAF inhibition in that setting. And
then there are a number of molecules
that are in early development that are
looking quite promising.

One I’d really highlight would be tu-
mor infiltrating lymphocyte (TIL) thera-
py delivered as adoptive cell transfer.’ In
2 different cohorts, lifileucel has demon-
strated a response rate of approximately
30% in PD-1-inhibitor-refractory mel-
anoma.!' Importantly, from the data
that we’ve seen so far, it seems that the
patients who benefit the most from TIL
therapy are those who derive the least
amount of benefit from anti-PD-1 [ther-
apy (ie], people who progressed right
away while getting anti-PD-1 [treat-
ment]).'? For patients who progress on
adjuvant therapy, you start to think that
a priority might be to harvest the tumor
for TIL manufacture right away, despite
the fact that we might want to give an
interval therapy with a PD-1 [blocker]
plus [a] CTLA-4 [inhibitor] while that
TIL is being prepped.

Beyond that, there are number of oth-
er approaches. We have the recent ap-
proval of nivolumab and relatlimab for
metastatic disease and melanoma.!>!*
How effective that therapy would be
after progression on adjuvant therapy
is an unknown question. But there are
other molecules in the field that are
also a high priority, including the use
of VEGF blockade with lenvatinib plus
pembrolizumab, which has looked ex-
citing with about a 30% response rate
after PD-1 [blockade] failure."

There’s an opportunity for that rapid drug development in
the neoadjuvant setting, where we have a period of short
exposure, and we can get a sense of what the activity looks
like prior to surgery. That’s a really exciting area that’s
evolving in the field, both as a primary modality [and] a drug

development tool.

. What are the key ongoing
= developments in the adjuvant
therapy setting?

LUKE: For stage [ll melanoma, there’s REL-
ATIVITY-098, comparing nivolumab
monotherapy with nivolumab plus relat-
limab.'®"” That study is open for accrual
currently, and [it] really hearkens back to
this question about sentinel lymph nodes,
because [it] is predicated on having a
positive node [(ie], stage III [disease)].
But many people are excited about that
study given the activity of nivolumab
plus relatlimab in the metastatic setting.
For stage II disease, there are 2 studies
thatare likely to impact standard of care.
One of them is Checkmate 76K, which
is a randomized study of nivolumab ver-
sus placebo in the same stage IIB and IIC
population that KEYNOTE-716 estab-
lished for pembrolizumab.>'8

[The other is the COLUMBUS-AD]
study from the [European Organisation
for the Research and Treatment of Can-
cer]...which is investigating encorafenib
and binimetinib—BRAF and MEK in-
hibitors—versus placebo, again, in that
stage IIB and IIC melanoma setting."’
Now that’s a very interesting study,
because they’re also incorporating the
use of gene expression profiling to try
to predict who’s at high risk.

Are there any other key

Q: unanswered questions that
remain regarding use of adjuvant
immunotherapy for melanoma?

LUKE: Well, absolutely. And I think, in
fact, we’re only rather neophyte and at

the beginning of our understanding of
the optimal use for adjuvant therapy in
melanoma. A major issue is the massive
overtreatment of the population when
we think about administering this to
the total group of patients who land in
stage IIB all the way through resected
stage IV setting. We would much pre-
fer to know exactly [who is going to
experience recurrence] and who would
benefit from that adjuvant therapy. The
development of biomarkers to predict
which patients need adjuvant therapy is,
perhaps, the mostimportant question in
the field, given that now we’re massive-
ly overtreating the population with our

available therapies.

Q . How should we incorporate
= novel emerging treatment

approaches in the metastatic

disease setting when these

therapies have been developed in

patients naive to immunotherapy?

LUKE: It’s a difficult question, because
many of the [combinations] that we see
coming forward [(eg,] the LAG3 [inhib-
itor combined] with relatlimab), may be
substantially less active if patients have
already had exposure to [an] anti-PD-1
[therapy]. Maybe that won’t be a great
therapy for refractory disease after pro-
gression on an adjuvant. So that high-
lights that we need novel mechanisms
and new approaches that are not so
dependent on PD-1 [inhibition] as the
primary modality.

In other words, we’ve been developing
PD-1 [inhibitor] plus X combinations
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for a long time in the field. We really need
to emphasize those [combinations] that
bring in a new mechanism of action. We
talked about TIL therapies, and that’s a
differentiated approach with adoptive
cellular transfer. There’s an opportunity
for that rapid drug development in the
neoadjuvant setting, where we have a
period of short exposure, and we can
get a sense of what the activity looks like
prior to surgery. That’s a really exciting
area that’s evolving in the field, both as
a primary modality [and] a drug devel-

opment tool.

How do you view neoadjuvant
u: therapy in the context of
moving immunotherapy into stage
Il melanoma? Are there patients for
whom you would prefer adjuvant to
neoadjuvant therapy today, given
what we know?

LUKE: The emerging data for neoadju-
vant therapy in melanoma is quite ex-
citing. In patients who are treated with

neoadjuvant immunotherapy and who
develop a major pathological response,
few and, perhaps, none of those patients
ever [experience recurrence]. That tru-
ly is exciting, because the patients who
have participated in neoadjuvant trials
to date really have high-risk lesions—
palpable nodes that need to be surgi-
cally removed. Neoadjuvant therapy
hasn’t quite risen to the point of being
a standard of care. [However], there [is]
a randomized study ongoing through
the SWOG Cooperative Group trying
to establish that. If the question is, ‘Do
we prefer neoadjuvant versus adjuvant?’
I think the answer is, “Well, it depends.’

It depends on the individual patientin
front of us realizing that the vast major-
ity of patients currently are not eligible
for neoadjuvant therapy, because they
don’t have palpable or recurrent disease.
In the population where neoadjuvant
[therapy] is possible, participation in a
clinical trial is a high priority given the
emerging data that we have. For the vast

majority of patients, however, it’s not
relevant currently. Certainly, our stan-
dard of care [and] clinical workflows,
from dermatology to surgery to medical
oncology, lend themselves to the use of
adjuvant therapy. That will continue to
be the case, probably at a minimum, for
the next 5 years. ®
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