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Olaparib/Bevacizumab
Improves OS in HRD+
Ovarian Cancer

Atezolizumab Improves
OS in Advanced NSCLC
And Poor PS

LAPARIB
(LYNPARZA)
ADDED
to
bevacizumab
(Avastin) maintenance therapy
following treatment with the first-line
standard of care led to a clinically
meaningful improvement in overall survival (OS) in patients with
advanced ovarian cancer and homologous recombination deficiency (HRD),
according to a final analysis of the
PAOLA-1/ENGOT-ov25
trial (NCT02477644)
presented at the European Society for Medical Oncology Congress
2022.1
“These data confi rm
ISABELLE L. RAYCOQUARD, MD, PHD
the addition of olaparib
to bevacizumab as a standard of care
for HRD-positive patients in this setting and the importance of precision
medicine and biomarker testing to
guide treatment decisions,” Isabelle
L. Ray-Coquard, MD, PhD, a professor of medical oncology at Centre
Léon Berard, Université Claude Bernard in Lyon, France, said during a
presentation of the data.
After a median follow-up of
61.7 months (range, 57.5-67.0) in
the olaparib arm and 61.9 months
(range, 58.1-66.8) in the placebo
arm, median OS in the intent-to-treat
population was 56.5 months vs 51.6
months, respectively (HR, 0.92; 95%
CI, 0.76-1.12; P = .4118). Moreover, OS
rates at 5 years were 47.3% with the
addition of olaparib compared with
41.5% with placebo.
In patients with tumors positive
for HRD, the addition of olaparib to
CONTINUED ON PAGE
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REATMENT WITH ATEZOLIZUMAB (Tecentriq) led to an
almost doubled rate of 2-year
overall survival (OS) vs vinorelbine
or gemcitabine in patients with
advanced platinum-ineligible non–
small cell lung cancer (NSCLC),
meeting the primary end point of the
phase 3 IPSOS trial
(NCT03191786).
Findings from the
study, which were
presented
at
the
European Society for
Medical
Oncology SIOW MING LEE, MD,
PHD, FRCP
Congress 2022, with
a median follow-up of 41.0 months,
demonstrated that the median OS was
10.3 months (95% CI, 9.4-11.9) with
atezolizumab (n = 302) vs 9.2 months
(95% CI, 5.9-11.2) with chemotherapy
(n = 151), resulting in a 22% reduction
in the risk of death with the PD-L1

SPECIAL REPORT

ESMO 2022: New Combinations and Settings
in RCC Show Mixed Results
CONTINUED ON PAGE
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Adagrasib ± Cetuximab
Generates Responses
in KRAS G12C+ CRC
DAGRASIB
(MRTX849)
AS a monotherapy and in
combination with cetuximab (Erbitux) showed encouraging
responses in patients with advanced
colorectal cancer (CRC) harboring
KRAS G12C mutations, according to
findings from the phase 1b/2 KRYSTAL-1 trial (NCT03785249) presented
CONTINUED ON PAGE
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Apalutamide Plus ADT
Shows Promise in HighRisk Prostate Cancer
NTENSIFICATION OF ANDROGEN deprivation therapy (ADT)
when added to apalutamide
(Erleada) elicited promising efficacy
as a treatment for patients with
high-risk biochemically relapsed
prostate cancer, according to findings from the phase 3 PRESTO trial
(NCT03009981) presented at the
CONTINUED ON PAGE
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PRECISION MEDICINE IN ONCOLOGY®

Key experts highlight their biggest takeaways and the most
important data to come out of the ESMO Congress 2022.
View at: targetedonc.com/link/1941

Promising Results Are Demonstrated
With Blood Tests for Early Cancer Detection

See pages 64-65
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OTHER SOLID TUMORS

Benefits of TumorInfiltrating Lymphocytes
Seen in Melanoma

A

T U M O R - I N F I LT R AT I N G
LYMPHOCYTE (TIL) therapy showed a 50% reduction
in the risk of disease progression
or death compared with ipilimumab (Yervoy) in patients with
stage IIIC/IV unresectable, treatment-refractory melanoma. Findings from the randomized phase 3
CONTINUED ON PAGE
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(tivozanib) capsules
Power You Can Get Comfortable With
The First and Only Prospective Phase 3, 3L+ Results
in RCC, Now With 3- and 4-year PFS Data1-3

NCCN

Tivozanib (FOTIVDA) is an NCCN Category 1 recommended option
in relapse or stage IV ccRCC following ≥2 prior systemic therapies4

National Comprehensive Cancer Network® (NCCN®)

Category 1: Based upon high-level evidence, this is uniform NCCN consensus that the intervention is appropriate
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.
ccRCC=clear cell renal cell carcinoma; CR=complete response; DOR=duration of response; LT-PFS=long-term progression-free survival; ORR=overall response rate;
PFS=progression-free survival; PR=partial response; RCC=renal cell carcinoma.

INDICATIONS
FOTIVDA is indicated for the treatment of adult patients with relapsed or refractory advanced renal cell carcinoma (RCC) following two or more prior
systemic therapies.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: Hypertension was reported in 45%
of FOTIVDA-treated patients with 22% of the events ≥Grade 3. Hypertensive
crises were reported in 0.8% of patients. Do not initiate FOTIVDA in patients
with uncontrolled hypertension. Monitor for hypertension and treat as
needed. Reduce the FOTIVDA dose for persistent hypertension not
controlled by anti-hypertensive medications. Discontinue FOTIVDA for
severehypertension that cannot be controlled with anti-hypertensive
therapy or for hypertensive crisis.
Cardiac Failure: Cardiac failures were reported in 1.6% of FOTIVDA-treated
patients, with 1% of events reported as ≥Grade 3; 0.6% of events were fatal.
Monitor for signs or symptoms of cardiac failure throughout treatment with
FOTIVDA. Manage with dose interruption, dose reduction, or discontinuation.
Cardiac Ischemia and Arterial Thromboembolic Events: Cardiac ischemia in
FOTIVDA-treated patients were reported in 3.2%; 0.4% of events were fatal.
Arterial thromboembolic events were reported in 2.0% of FOTIVDA-treated
patients, including death due to ischemic stroke (0.1%). Closely monitor
patients who are at risk for, or who have a history of these events. Discontinue
FOTIVDA in patients who develop severe arterial thromboembolic events,
such as myocardial infarction and stroke.
Venous Thrombotic Events: Venous thromboembolic events were reported in
2.4% of FOTIVDA-treated patients, including 0.3% fatal events. Closely monitor
patients who are at increased risk for these events. Discontinue FOTIVDA in
patients who develop serious venous thromboembolic events.
Hemorrhagic Events: Hemorrhagic events were reported in 11% of FOTIVDAtreated patients; 0.2% of events were fatal. FOTIVDA should be used with
caution in patients who are at risk for or who have a history of bleeding.

Proteinuria: Proteinuria was reported in 8% of FOTIVDA-treated patients,
with 2% Grade 3. Monitor throughout treatment with FOTIVDA. For moderate
to severe proteinuria, reduce the dose or interrupt treatment with FOTIVDA.
Discontinue FOTIVDA in patients who develop nephrotic syndrome.
Thyroid Dysfunction: Thyroid dysfunction events were reported in 11% of
FOTIVDA-treated patients, with 0.3% of events reported as ≥Grade 3. Monitor
thyroid function before initiation and throughout treatment with FOTIVDA.
Wound Healing Complications: Withhold FOTIVDA for at least 24 days prior
to elective surgery. Do not administer FOTIVDA for at least 2 weeks after
major surgery and until adequate wound healing is observed. The safety of
resumption of FOTIVDA after resolution of wound healing complications has
not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a
syndrome of subcortical vasogenic edema diagnosed by MRI, can occur with
FOTIVDA. Evaluate for RPLS in patients presenting with seizures, headache,
visual disturbances, confusion, or altered mental function. Discontinue
FOTIVDA if signs or symptoms of RPLS occur.
Embryo-fetal Toxicity: FOTIVDA can cause fetal harm. Advise patients of the
potential risk to a fetus, to avoid becoming pregnant and to use contraception
during treatment and for one month after the last dose of FOTIVDA. Advise males
with female partners of reproductive potential to use effective contraception
during treatment and for one month after the last dose of FOTIVDA.
Allergic Reaction to Tartrazine: FOTIVDA 0.89 mg capsule contains FD&C Yellow
No. 5 (tartrazine) as an imprint ink which may cause allergic-type reactions
(including bronchial asthma) in certain susceptible patients.

Achieved and Maintained Superior PFS (N=350)1-3
Progression Free
FOTIVDA (%)
Sorafenib (%)

1 year*†

2 year*†

3 year

4 year

28

18

12.3

7.6

5

2.4

n=37

11

n=11

n=6

n=16

n=2

n=3

*Open-label, multicenter study in North America and the European Union. Primary endpoint:
PFS assessed by blinded independent review committee. Secondary endpoint: ORR (defined as
CR+PR), DOR, OS, tolerability, and safety.

n=9

0

n=1

Exploratory Analysis

Median PFS: 5.6 months with FOTIVDA vs 3.9 months with sorafenib HR=0.73 [95% CI: 0.56,
0.95], P=0.02)

†

• LT-PFS data is based on exploratory analysis of investigator-assessed PFS, with a study start date of May 2016 and a data
cutoff of May 24, 2021
• Investigator-assessed PFS analysis upon extended follow-up was consistent with the independent review committee (IRC)
PFS analysis, which was the primary endpoint for TIVO-3
• The safety profile of FOTIVDA was consistent with the full Prescribing Information

Tolerability and Safety3
• Most common ARs (≥20%): fatigue, hypertension, diarrhea, decreased appetite, nausea, dysphonia, hypothyroidism, cough,
and stomatitis
• Serious ARs (>2%): bleeding, venous thromboembolism, arterial thromboembolism, acute kidney injury, and hepatobiliary disorders

Learn More at FOTIVDAhcp.com
ADVERSE REACTIONS
The most commonly reported (≥20%) adverse reactions were: fatigue/
asthenia, hypertension, diarrhea, decreased appetite, nausea, dysphonia,
hypothyroidism, cough, and stomatitis. Serious adverse reactions reported in
>2% of patients included bleeding (3.5%), venous thromboembolism (3.5%),
arterial thromboembolism (2.9%), acute kidney injury (2.3%), and hepatobiliary
disorders (2.3%).
DRUG INTERACTIONS
Strong CYP3A4 Inducers: Avoid coadministration of FOTIVDA with strong
CYP3A4 inducers.
USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during FOTIVDA treatment and for
at least 1 month after the last dose.
Renal Impairment: The recommended dosage for patients with end-stage
renal disease has not been established.

Hepatic Impairment: Reduce the FOTIVDA dose for patients with moderate
hepatic impairment. The recommended dosage in patients with severe hepatic
impairment has not been established.
To report SUSPECTED ADVERSE REACTIONS, contact AVEO Pharmaceuticals,
Inc. at 1-833-FOTIVDA (1-833-368-4832) or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch.
Please see the brief summary of the Prescribing Information for FOTIVDA®
(tivozanib) on the following pages.
References: 1. Atkins MB, et al. Long-term PFS from TIVO-3: tivozanib (TIVO) vs sorafenib (SOR)
in relapsed/refractory (R/R) advanced RCC. Poster presented at ASCO GU, Feb 2022. 2. Rini BI,
et al. Tivozanib versus sorafenib in patients with advanced renal cell carcinoma (TIVO-3):
a phase 3, multicentre, randomised, controlled, open-label study. Lancet Oncol. 2020;21(1):
95-104. 3. FOTIVDA (tivozanib) [package insert]. Boston, MA: AVEO Pharmaceuticals, Inc, March
2021. 4. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology
(NCCN® Guidelines) for Kidney Cancer. V.2.2023. © National Comprehensive Cancer Network,
Inc. 2022. All rights reserved. Accessed August 4, 2022. To view the most recent and complete
version of the guideline, go online to NCCN.org.

FOTIVDA is a registered trademark of AVEO Pharmaceuticals, Inc. © 2022 AVEO Pharmaceuticals, Inc. All rights reserved. CORP-FOT-00714 08/22

FOTIVDA® (tivozanib) capsules
BRIEF SUMMARY OF PRESCRIBING INFORMATION
PLEASE SEE THE FOTIVDA PACKAGE INSERT FOR
FULL PRESCRIBING INFORMATION.
INITIAL U.S. APPROVAL: 2021
1 INDICATIONS AND USAGE
FOTIVDA is indicated for the treatment of patients with
relapsed or refractory advanced renal cell carcinoma
(RCC) following two or more prior systemic therapies.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Hypertension and Hypertensive Crisis
Hypertension occurred in 45% of patients treated with
FOTIVDA, with 22% of the events ≥Grade 3. Hypertensive
crises occurred in 0.8% of patients.
Blood pressure should be well-controlled prior to
initiating FOTIVDA. Patients should be monitored
for hypertension and treated as needed with standard
anti-hypertensive therapy. In the case of persistent
hypertension despite use of anti-hypertensive
medications, reduce the FOTIVDA dose. Discontinue
FOTIVDA if hypertension is severe and persistent
despite anti-hypertensive therapy and dose reduction
of FOTIVDA, and discontinuation should be considered
if there is evidence of hypertensive crisis. If FOTIVDA
is interrupted, patients receiving antihypertensive
medications should be monitored for hypotension.
5.2 Cardiac Failure
FOTIVDA can cause serious, sometimes fatal, cardiac
failure. Cardiac failure in FOTIVDA-treated patients
occurred in 1.6%, with 1% of events ≥Grade 3, and 0.6%
of events were fatal. FOTIVDA has not been studied
in patients with symptomatic cardiac failure within
the preceding 6 months before FOTIVDA treatment
initiation. Periodically monitor patients for symptoms
of cardiac failure throughout treatment with FOTIVDA.
Management of cardiac failure events may require
interruption, dose reduction, or permanent
discontinuation of FOTIVDA therapy.
5.3 Cardiac Ischemia and Arterial Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, cardiac
ischemia and arterial thromboembolic events. Cardiac
ischemia in FOTIVDA-treated patients occurred in 3.2%,
with 1.5% of events >Grade 3, and 0.4% of events were
fatal. Arterial thromboembolic events were reported in
2% of FOTIVDA-treated patients, including death due to
ischemic stroke (0.1%).
FOTIVDA has not been studied in patients who had
an arterial thrombotic event, myocardial infarction,
or unstable angina within the preceding 6 months
before FOTIVDA treatment initiation. Closely monitor
patients who are at risk for, or who have a history of
these events (such as myocardial infarction and stroke),
during treatment with FOTIVDA. Discontinue FOTIVDA
in patients who develop any severe or life-threatening
arterial thromboembolic event.
5.4 Venous Thromboembolic Events
FOTIVDA can cause serious, sometimes fatal, venous
thromboembolic events. Venous thromboembolic
events occurred in 2.4% of patients treated with
FOTIVDA, including death (0.3%). Closely monitor
patients who are at risk for, or who have a history of
these events during treatment with FOTIVDA.
Discontinue FOTIVDA in patients who develop any
severe or life-threatening venous thromboembolic event.
5.5 Hemorrhagic Events
FOTIVDA can cause serious, sometimes fatal,
hemorrhagic events. Hemorrhagic events occurred in
11% of patients treated with FOTIVDA, including death
(0.2%). FOTIVDA has not been studied in patients with
significant bleeding within the preceding 6 months
before FOTIVDA treatment initiation. Closely monitor
patients who are at risk for or who have a history
of bleeding during treatment with FOTIVDA.
Discontinue FOTIVDA in patients who develop severe or
life-threatening hemorrhagic events.
5.6 Proteinuria
FOTIVDA can cause proteinuria. Proteinuria occurred
in 8% of FOTIVDA-treated patients with 2% of events
Grade 3. Of the patients who developed proteinuria,
3/81 (3.7%) had acute kidney injury either concurrently
or later during treatment. Monitor patients for
proteinuria before initiation of, and periodically
throughout, treatment with FOTIVDA. For patients who
develop moderate to severe proteinuria, reduce the
dose or interrupt FOTIVDA treatment. Discontinue
FOTIVDA in patients who develop nephrotic syndrome.

5.7 Thyroid Dysfunction
FOTIVDA can cause thyroid dysfunction. Thyroid
dysfunction events in FOTIVDA-treated patients
occurred in 11%, with 0.3% Grade 3 or 4 events.
Hypothyroidism was reported in 8% of patients and
hyperthyroidism was reported in 1% of patients.
Monitor thyroid function before initiation of, and
periodically throughout, treatment with FOTIVDA.
Treat hypothyroidism and hyperthyroidism to
maintain euthyroid state before and during treatment
with FOTIVDA.

Permanent discontinuation of FOTIVDA due to an
adverse reaction occurred in 21% of patients. Adverse
reactions which resulted in permanent discontinuation
of FOTIVDA in >2 patients included hepatobiliary
disorders, fatigue, and pneumonia. Dosage interruptions
of FOTIVDA due to an adverse reaction occurred in
48% of patients. Adverse reactions which required
dosage interruption in >5% of patients included fatigue,
hypertension, decreased appetite, and nausea. Dose
reductions of FOTIVDA due to an adverse reaction
occurred in 24% of patients. Adverse reactions which
required dose reductions in >3% of patients included
5.8 Risk of Impaired Wound Healing
fatigue, diarrhea, and decreased appetite.
Impaired wound healing can occur in patients who
The most common (≥20%) adverse reactions were
receive drugs that inhibit the vascular endothelial
fatigue, hypertension, diarrhea, decreased appetite,
growth factor (VEGF) signaling pathway, such as
nausea, dysphonia, hypothyroidism, cough, and
FOTIVDA. Therefore, FOTIVDA has the potential to
stomatitis, and the most common Grade 3 or 4
adversely affect wound healing. Withhold FOTIVDA
laboratory abnormalities (≥5%) were sodium
for at least 24 days prior to elective surgery. Do not
decreased, lipase increased, and phosphate decreased.
administer for at least 2 weeks following major
surgery and until adequate wound healing. The safety Table 2 summarizes the adverse reactions in TIVO-3.
of resumption of FOTIVDA after resolution of wound
Table 2. Adverse Reactions (≥15%) in Patients Who
healing complications has not been established.
Received FOTIVDA in TIVO-3
5.9 Reversible Posterior Leukoencephalopathy SynAdverse
FOTIVDA
Sorafenib
drome
Reaction
(n = 173)
(n = 170)
Reversible posterior leukoencephalopathy syndrome
All
Grades
All
Grades
(RPLS), a syndrome of subcortical vasogenic edema
Grades 3 OR 4 Grades 3 OR 4
diagnosed by MRI, can occur with FOTIVDA. Perform
(%)
(%)
(%)
(%)
an evaluation for RPLS in any patient presenting with
Any
99
67
100
72
seizures, headache, visual disturbances, confusion,
General
or altered mental function. Discontinue FOTIVDA in
patients who develop RPLS.
Fatigue*
67
13
48
12
5.10 Embryo-Fetal Toxicity
Based on findings from animal studies and its
mechanism of action, FOTIVDA can cause fetal
harm when administered to a pregnant woman.
In embryo-fetal developmental studies, oral
administration of tivozanib to pregnant animals during
the period of organogenesis caused maternal toxicity,
fetal malformations and embryo-fetal death at doses
below the maximum recommended clinical dose on
a mg/m2 basis.

Vascular
44

24

31

17

Bleeding‡

17

3

12

1

Diarrhea§

43

2

54

11

Gastrointestinal

5.11 Allergic Reactions to Tartrazine
(FD&C Yellow No. 5)
FOTIVDA 0.89 mg capsule contains FD&C Yellow
No. 5 (tartrazine) as an imprint ink which may cause
allergic-type reactions (including bronchial asthma)
in certain susceptible patients.

Nausea

30

0

18

4

Stomatitis

21

2

23

2

Vomiting

18

1

17

2

39

5

30

4

Metabolism and nutrition
Decreased appetite

Respiratory, thoracic, and mediastinal

6 ADVERSE REACTIONS
The following clinically significant adverse reactions
are also described elsewhere in the labeling:
Hypertension and Hypertensive Crisis, Cardiac Failure,
Cardiac Ischemia and Arterial Thromboembolic Events,
Venous Thromboembolic Events, Hemorrhagic Events,
Proteinuria, Thyroid Dysfunction, Risk of Impaired
Wound Healing, Reversible Posterior
Leukoencephalopathy Syndrome (RPLS).
6.1 Clinical Trial Experience
The pooled safety population described in WARNINGS
AND PRECAUTIONS reflect exposure to FOTIVDA
administered at 1.34 mg orally once daily with or without
food for 21 days on treatment followed by 7 days off
treatment for a 28-day cycle in 1008 patients with
advanced RCC in TIVO-3 and five other monotherapy
studies. Among 1008 patients who received
FOTIVDA, 52% were exposed for 6 months or longer and
34% were exposed for greater than one year.
Relapsed or Refractory Advanced RCC Following Two or
More Prior Systemic Therapies
The safety of FOTIVDA was evaluated in TIVO-3, a
randomized, open-label trial in 350 patients with
relapsed or refractory advanced RCC who received 2 or
3 prior systemic treatments. Patients were randomized
(1:1) to receive FOTIVDA 1.34 mg orally once daily for 21
days on treatment followed by 7 days off treatment for
a 28-day cycle, or to receive sorafenib 400 mg orally twice
a day continuously until disease progression or
unacceptable toxicity. Among patients who received
FOTIVDA, 53% were exposed for 6 months or longer and
31% were exposed for greater than one year.
Serious adverse reactions occurred in 45% of patients
who received FOTIVDA. Serious adverse reactions in
>2% of patients included bleeding (3.5%), venous
thromboembolism (3.5%), arterial thromboembolism
(2.9%), acute kidney injury (2.3%), and hepatobiliary
disorders (2.3%). Fatal adverse reactions occurred in 8% of
patients who received FOTIVDA, including pneumonia
(1.7%), hepatobiliary disorders (1.2%), respiratory failure
(1.2%), myocardial infarction (0.6%), cerebrovascular
accident (0.6%), and subdural hematoma (0.6%).

Hypertension†

Dysphonia

27

1

9

0

Cough

22

0

15

1

Dyspnea

15

3

11

1

24

1

11

0

19

2

16

2

Endocrine
Hypothyroidism¶
Musculoskeletal
Back pain

Skin and subcutaneous tissue disorders
Rash#

18

1

52

15

Palmar-plantar
erythrodysesthesia
syndrome

16

1

41

17

17

3

22

3

Investigations
Weight
decreased
*Includes fatigue and asthenia
Includes hypertension, blood pressure increased, hypertensive crisis

†
‡

Includes hematuria, epistaxis, hemoptysis, hematoma, rectal
hemorrhage, vaginal hemorrhage, contusion, gastrointestinal
hemorrhage, hematochezia, intraocular hematoma, melena,
metrorrhagia, pulmonary hemorrhage, subdural hematoma,
gingival bleeding, hematemesis, hemorrhage intracranial,
hemorrhoidal hemorrhage, splinter hemorrhages

Includes diarrhea and frequent bowel movements

§

Includes hypothyroidism, blood thyroid stimulating hormone increased,
tri-iodothyronine decreased, tri-iodothyronine free decreased

¶

Includes dermatitis, dermatitis acneiform, dermatitis contact, drug
eruption, eczema, eczema nummular, erythema, erythema multiforme,
photosensitivity reaction, pruritus, psoriasis, rash, rash erythematous,
rash generalized, rash macular, rash maculo-papular, rash morbilliform,
rash pruritic, seborrheic dermatitis, skin exfoliation, skin irritation, skin
lesion, swelling face, toxic skin eruption, urticaria

#

Clinically relevant adverse reactions in <15% of patients
who received FOTIVDA included proteinuria, venous
thromboembolism, arterial thromboembolism,
hyperthyroidism, hepatobiliary disorders, osteonecrosis,
cardiac failure, and delirium.
Table 3 summarizes the laboratory abnormalities in
TIVO-3.
Table 3. Select Laboratory Abnormalities (≥10%) That
Worsened from Baseline in Patients with Advanced
RCC Who Received FOTIVDA
FOTIVDA1
(n = 173)

Laboratory
Abnormality

All
Grades
(%)

Sorafenib1
(n = 170)

Grades
3 OR 4
(%)

All
Grades
(%)

Grades
3 OR 4
(%)

Hematology
Lymphocytes decreased

25

5

42

6

Hemoglobin increased

19

0

8

0

Platelets decreased

19

0

18

1

Hemoglobin decreased

16

1

27

4

Chemistry
Creatinine

50

0

37

1

Glucose increased

50

3

40

0

Phosphate decreased

38

5

63

31

Sodium decreased

36

9

30

11

Lipase increased

32

9

36

10

ALT increased

30

4

29

2

Alkaline phosphatase
increased

30

4

32

2

AST increased

28

1

31

2

Potassium increased

26

3

23

0

Magnesium decreased

26

0

23

1

Amylase increased

23

2

28

3

Calcium increased

15

2

7

2

Bilirubin increased

11

3

11

0

26

1

18

0

Coagulation
Activated partial
thromboplastin time
prolonged
1

The denominator used to calculate the rate varied from 139 to 171
based on the number of patients with a baseline value and at least
one post-treatment value.

7 DRUG INTERACTIONS
Avoid concomitant use of strong CYP3A inducers with
FOTIVDA.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings in animal studies and its
mechanism of action, FOTIVDA can cause fetal harm
when administered to a pregnant woman. There are
no available data on FOTIVDA use in pregnant woman
to inform the drug-associated risk. In embryo-fetal
developmental studies, oral administration of
tivozanib to pregnant animals during the period of
organogenesis caused maternal toxicity, fetal
malformations and embryo-fetal death at doses
below the maximum recommended clinical dose on a
mg/m2 basis. Advise pregnant woman of the potential
risk to a fetus.
Animal data
In an embryo-fetal developmental study in pregnant
rats, daily oral administration of tivozanib at doses ≥0.03
mg/kg/day (0.2 times the maximum recommended
clinical dose on a mg/m2 basis) during the period of organogenesis resulted in maternal toxicity, increases
in early and late resorptions, and an increase in fetal
external malformations (body edema, short/kinked tail),
and skeletal developmental delays.

In an embryo-fetal developmental study in pregnant
rabbits, daily oral administration of tivozanib at 1 mg/kg/
day (14.5 times the maximum recommended clinical
dose on a mg/m2 basis) during the period of
organogenesis resulted in fetal malformations
including ventricular septal defects and major vessel
anomalies. No maternal toxicity was reported at doses
up to 1 mg/kg/day.
8.2 Lactation
Risk Summary: There are no data on the presence of
tivozanib in human milk, or the effects of tivozanib on
the breastfed child, or on milk production. Because
of the potential for serious adverse reactions in a
breastfed child, advise a lactating woman not to
breastfeed during treatment with FOTIVDA and for
one month after the last dose.
8.3 Females and Males of Reproductive Potential
FOTIVDA can cause fetal harm when administered to a
pregnant woman.
Pregnancy Testing: Verify pregnancy status of females
of reproductive potential prior to starting treatment
with FOTIVDA.
Contraception: Advise females of reproductive potential
to use effective contraception during treatment with
FOTIVDA and for one month after the last dose. Advise
males with female partners of reproductive potential
to use effective contraception during treatment with
FOTIVDA and for one month after the last dose.
Infertility: Based on findings in animal studies,
FOTIVDA can impair fertility in females and males of
reproductive potential.
8.4 Pediatric Use
The safety and effectiveness of FOTIVDA in pediatric
patients have not been established.
8.5 Geriatric Use
Of the 1008 patients with advanced RCC treated with
FOTIVDA, 29% were ≥65 years of age and 4% were
≥75 years of age. No overall differences in safety were
observed between patients ≥65 versus <65 years of age.
Of the 175 patients with advanced RCC following two or
more prior systemic therapies randomized to FOTIVDA,
44% were ≥65 years of age and 9% were ≥75 of age.
No overall differences in effectiveness were observed
between patients ≥65 versus <65 years of age.
8.6 Renal Impairment
No dosage modification is recommended for patients
with mild to severe renal impairment (creatinine
clearance [CLcr] 15-89 mL/min, estimated by
Cockcroft-Gault). The recommended dosage for patients
with end-stage renal disease has not been established.
8.7 Hepatic Impairment
Reduce the dosage when administering FOTIVDA in
patients with moderate (total bilirubin greater than
1.5 to 3 times ULN with any AST) hepatic impairment.
No dosage modification is recommended for patients
with mild (total bilirubin less than or equal to ULN with
AST greater than ULN or total bilirubin greater than
1 to 1.5 times ULN with any AST) hepatic impairment.
The recommended dosage of FOTIVDA in patients with
severe (total bilirubin greater than 3 to 10 times ULN with
any AST) hepatic impairment has not been established.
10 OVERDOSAGE
Overdosage with FOTIVDA can cause severe
hypertension and hypertensive crisis that may result
in death.
During clinical studies, three patients inadvertently
received doses ≥2.68 mg (≥2 times the recommended
dose) of FOTIVDA. One patient who received two daily
doses of 8.9 mg of FOTIVDA experienced hypertensive
crisis with severe hypertensive retinopathy; a second
patient who received three doses of 1.34 mg in one day
experienced fatal uncontrolled hypertension; and a third
patient who received two doses of 1.34 mg FOTIVDA in
one day experienced persistent hypertension lasting
over 5 days. There is no specific treatment or antidote
for FOTIVDA overdose. In cases of suspected overdose,
withhold FOTIVDA, closely monitor patients for
hypertension and hypertensive crisis and other
potential adverse reactions. Immediately manage
signs or symptoms of hypertension and provide other
supportive care as clinically indicated.

FOTIVDA is a registered trademark of AVEO Pharmaceuticals, Inc.

© 2021 AVEO Pharmaceuticals, Inc.

All rights reserved.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA approved patient
labeling (PATIENT INFORMATION).
Hypertension and Hypertensive Crisis: Inform patients
that hypertension or hypertensive crisis may occur
during FOTIVDA treatment. Advise patients to undergo
routine blood pressure monitoring and to contact their
healthcare provider if blood pressure is elevated. Advise
patients that if they experience signs or symptoms of
hypertension to immediately contact their health care
provider.
Cardiac Failure: Advise patients to immediately contact
their healthcare provider if they develop symptoms of
cardiac failure.
Cardiac Ischemia and Arterial Thromboembolic Events:
Inform patients that arterial thromboembolic events
(including fatal outcomes) may occur during FOTIVDA
treatment. Advise patients to immediately contact
their health care provider if new onset of chest
discomfort, sudden weakness, or other events
suggestive of a thrombotic event occurs.
Venous Thromboembolic Events: Advise patients to
immediately contact their healthcare provider if they
develop symptoms of dyspnea or localized limb edema.
Hemorrhagic Events: Instruct patients to contact
their healthcare provider to seek immediate medical
attention for signs or symptoms of unusual bleeding
or hemorrhage.
Risk of Impaired Wound Healing: Inform patients
that FOTIVDA may impair wound healing. Advise
patients that temporary interruption of FOTIVDA is
recommended prior to elective surgery. Advise patients
to contact their healthcare provider before any planned
surgeries, including dental surgery.
Reverse Posterior Leukoencephalopathy Syndrome:
Inform patients that RPLS may occur during FOTIVDA
treatment. Advise patients to immediately contact their
health care provider in the event of seizures, headaches,
visual disturbances, confusion, or difficulty thinking.
Overdosage: Instruct patients to contact their healthcare
provider immediately if they inadvertently take too much
FOTIVDA.
Embryo-Fetal Toxicity: Advise females of reproductive
potential of the potential risk to a fetus. Advise patients
to inform their healthcare provider of a known or
suspected pregnancy. Advise females of reproductive
potential to use effective contraception during
treatment with FOTIVDA and for one month after the
last dose. Advise male patients with female partners of
reproductive potential to use effective contraception
during treatment with FOTIVDA and for one month after
the last dose.
Lactation: Advise women not to breastfeed during
treatment with FOTIVDA and for one month after the
last dose.
Infertility: Advise males and females of reproductive
potential that FOTIVDA can impair fertility.
Allergic Reactions to Tartrazine (FD&C Yellow No. 5):
FOTIVDA 0.89 mg capsule contains FD&C Yellow
No. 5 (tartrazine) as an imprint ink which may cause
allergic-type reactions (including bronchial asthma) in
certain susceptible patients.
Other Common Events: Advise patients that other
adverse reactions with FOTIVDA treatment may
include diarrhea, vomiting, dysphonia (hoarseness
of voice), fatigue, asthenia and stomatitis (sores in the
mouth), and cough.
Important Administration Information: Instruct patient
if a dose of FOTIVDA is missed, the next dose should be
taken at the regularly scheduled time. Do not take two
doses in the same day.
Drug Interactions: Advise patients to inform their
healthcare provider of all concomitant medications,
vitamins, or dietary and herbal supplements.
This brief summary is based on the FOTIVDA
Prescribing Information issued 03/2021
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PRESIDENT’S LETTER

ATA FROM SEVERAL phase 3 trials across tumor settings were presented at the European Society for Medical Oncology Congress (ESMO) 2022. Many of these
findings serve to refine precision medicine regimens, identifying the right treatment for the right patient given at the right
time. We provide a broad view of ESMO coverage in this issue
of Targeted Therapies in Oncology™.
The addition of olaparib (Lynparza) to bevacizumab (Avastin)
maintenance therapy in patients with homologous recombination deficiency–positive ovarian cancer demonstrated
the importance of biomarker testing to help guide treatment
regimens in the PAOLA-1 trial (NCT02477644; pages 22-23).
When given to patients after standard of care, the combination
improved overall survival (OS), resulting in 5-year progression-free survival (PFS) rates of 46.1% in the treatment group
vs 19.2% in the placebo group.
The use of atezolizumab (Tecentriq) in patients with advanced
platinum-ineligible non–small cell lung cancer was welcome
news in this population that has been historically excluded
from clinical trials with first-line immunotherapy. Investigators
reported that the PD-L1 inhibitor nearly doubled the rate of
2-year OS vs vinorelbine or gemcitabine (page 33). The IPSOS
trial (NCT03191786) showed that the 12-month OS rate was
43.7% with atezolizumab vs 38.6% with chemotherapy. The
2-year OS rate was even more impressive: with atezolizumab
the rate was approximately double that of chemotherapy, at
24.3% and 12.4%, respectively.
Results from the LEAP-002 study (NCT03713593) continued
to confirm the significant role of lenvatinib (Lenvima) monotherapy in the first-line treatment of patients with unresectable
hepatocellular carcinoma (pages 49-50). This despite the
trial missing its dual primary end points when evaluating the
agent in combination with pembrolizumab (Keytruda). After
a median follow-up of 32.1 months for OS, the median was
21.2 months with lenvatinib plus pembrolizumab, compared
with 19.0 months with lenvatinib monotherapy.
Promising efficacy results were observed when apalutamide
(Erleada) was added to androgen deprivation therapy (ADT) in
patients with high-risk biochemically relapsed prostate cancer,
according to data from the PRESTO trial (NCT03009981).
Researchers noted that adding abiraterone acetate (Zytiga)
and prednisone to the apalutamide/ADT combination did not
improve clinical outcomes (pages 51-52).
The small molecule gamma secretase inhibitor, nirogacestat,
led to a 71% reduction in the risk of disease progression or
death vs placebo in patients with progressive desmoid tumors
(pages 60-61). At a median follow-up of 19.2 months with nirogacestat and 10.9 months with placebo, the median PFS was
not estimable compared with 15.1 months with placebo. TT
Mike Hennessy Jr
PRESIDENT & CEO
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ECENTLY, MANY ACADEMIC US oncologists returned from the European Society for Medical Oncology (ESMO) Congress 2022 and turned
their attention to developments at the national level in the American
oncology structure, funding, and governance. With the resignation of Ned
Sharpless, MD, as National Cancer Institute (NCI) director several months ago,
2 ongoing, major developments raise enthusiasm as well as uncertainty.
First, although I very much appreciated having a fellow cancer center
director as leader of the NCI in Dr Sharpless, the appointment and imminent
confirmation of the first female and surgeon NCI director, Monica Bertagnolli,
MD, has created palpable buzz and anticipation in the oncology community.
We await her new leadership efforts and priorities and will assist her in any
way we can.
However, the uncertainty at this stage also comes from President Joseph R.
Biden’s proposal and initiation of a completely new structure for developing
and translating new therapies, many of which will be in oncology. The Advanced
Research Projects Agency for Health (ARPA-H) will not report to the National
Institutes of Health director but is envisioned to receive funding similar in level
to the NCI, approximately $6 billion for 3 years, with a reported $1 billion currently allocated in the most recent continuing resolution in Congress.
Although ARPA-H has the potential to be exciting and transformative, the
possibility of creating an entirely parallel bureaucracy raises a concern that
this could detract or divert resources from the tremendous progress that
the field of oncology has experienced from the NCI and its intramural and
extramural funding.
The stated goal is to create an accelerator of empowered and funded program
experts to drive progress with more of a contract-like mechanism using milestones, rather than the peer-review process, which can be cumbersome.
We hope clinical trial advances will accelerate but will funds go towards the
right agents or classes of therapies by the right individuals at the right time,
as we are told is the goal of ARPA-H? The oncology community has enjoyed
success to a large degree through the existing NIH and NCI mechanisms. Will
they ask how can they work with us in a concerted fashion to benefit new
discoveries, novel translation in well-designed clinical trials, and eventual
development of exciting, more effective cancer therapies for patients? Many
questions still remain. TT
R o b e r t L . F e r r i s , M D, P h D
CO-PHYSICIAN EDITOR IN CHIEF
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REGULATORY ROUNDUP

FUTIBATINIB (LYTGOBI) |

SEPTEMBER 30, 2022

The FDA has granted an accelerated approval to futibatinib (Lytgobi) for the treatment of patients with previously treated locally
advanced or metastatic cholangiocarcinoma who harbor FGFR2
gene rearrangement, including gene fusions.
Approval for futibatinib is supported by findings from the
TPU-TAS-120-101 trial (NCT02052778), which included 132
patients with previously treated, unresectable, locally advanced, or metastatic intrahepatic cholangiocarcinoma harboring a FGFR2 gene fusion or other rearrangement. The study
data showed that futibatinib achieved an objective response
rate (ORR) of 42% (95% CI, 32%-52%), with a 9.7-month (95% CI,
7.6-17.1) median duration of response (DOR).
In the study, futibatinib led to adverse events (AEs), with the
most common being nail toxicity, musculoskeletal pain, constipation, diarrhea, fatigue, dry mouth, alopecia, stomatitis, and abdominal pain. Other common AEs included dry skin, arthralgia, dysgeusia, dry eye, nausea, decreased appetite, urinary tract infection,
palmar-plantar erythrodysesthesia syndrome, and vomiting.
The agent was also studied in FOENIX-CCA2 study (NCT02052778)
in patients with locally advanced or metastatic, unresectable, intrahepatic cholangiocarcinoma with FGFR gene rearrangements.

BEVACIZUMAB-ADCD (VEGZELMA) |

F DA AP PROVA L

Targeted Therapies in Oncology | Vol. 11 No. 14

The pivotal, double-blind, randomized, active-controlled,
parallel-group, phase 3 trial aimed to compare the efficacy and
safety of bevacizumab-adcd in the front line for patients with
metastatic or recurrent nonsquamous NSCLC.
A total of 689 patients aged 18 and older with recurrent or
stage IV nonsquamous NSCLC who had at least 1 measurable
lesion by RECIST 1.1 criteria were enrolled in the trial.
In the experimental arm, patients were administered 15 mg/
kg of intravenous bevacizumab-adcd as induction therapy every
3 weeks for up to 6 cycles and every 3 weeks as maintenance
therapy. Within the comparator arm, patients were given the
same dose and schedule of bevacizumab.
In both arms, treatment was continued until progressive disease or intolerable toxicity. The primary end point was objective
response rate.
Regarding safety, the most frequent adverse events that occurred in more than 10% of patients were epistaxis, headache,
hypertension, and rhinitis.
AVAILABLE AT TARGETEDONC.COM/LINK/1946

SEPTEMBER 21, 2022

The FDA has granted regular approval to selpercatinib (Retevmo) 40-mg and 80-mg capsules for the treatment of adults with
locally advanced or metastatic solid tumors with a RET gene fusion who have progressed on or following prior systemic treatment or who have no satisfactory alternative treatment options.
According to Eli Lilly and Company, the approval was granted based
on findings from the LIBRETTO-001 clinical trial (NCT03157128).
Simultaneously, the FDA granted a traditional approval to selpercatinib for the treatment of adults with locally advanced or metastatic
non–small cell lung cancer (NSCLC) with a RET gene fusion, as
detected by an FDA-approved test.
The ORR by independent review committee (IRC) in the treatment-naïve population was 84% (95% CI, 73%-92%), with complete
responses (CRs) in 6% of patients. Partial responses (PRs) were
observed in 78% of patients, 9% had stable disease (SD), and 4%
had progressive disease. The median duration of response (DOR)
was 20.2 months (95% CI, 13.0-not evaluated [NE]). Responses
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The FDA has granted approval to bevacizumab-adcd (Vegzelma), a biosimilar to bevacizumab (Avastin), for the treatment of
6 types of cancer: metastatic colorectal cancer; recurrent or metastatic nonsquamous non–small cell lung cancer (NSCLC); recurrent glioblastoma; metastatic renal cell carcinoma; persistent,
recurrent, or metastatic cervical cancer; and epithelial ovarian,
fallopian tube, or primary peritoneal cancer.
The basis of this approval comes from a pivotal phase 3 trial
(NCT03676192) in patients with metastatic or recurrent nonsquamous NSCLC. Findings from the study revealed frontline treatment
with bevacizumab-adcd to be highly similar to the reference product
in terms of efficacy, safety, and pharmacokinetics.
“Biosimilars have been used in many disease areas including
oncology and have [been] shown to be safe and effective while
lowering the drug cost and increasing access to more patients
around the world,” said Claire F. Verschraegen, MD, of The Ohio
State University Comprehensive Cancer Center in Columbus, in
the press release. “With the availability of biosimilars such as [bevacizumab-adcd] in the United States, oncologists will have additional
treatment options for patients across multiple cancer types.”

SELPERCATINIB (RETEVMO) |

The open-label, nonrandomized, pivotal study assessed the
treatment in 103 patients who received futibatinib at 20 mg orally once daily over a 21-day cycle until disease progression or
unacceptable toxicity. There were a maximum of 2 dose reductions, dropping to 16 mg and then to 12 mg, due to treatmentemergent AEs (TRAEs).
Futibatinib achieved an ORR of 41.7% per independent
central review with a 9.7-month median DOR. Notably, 72% of
patients who responded to treatment continued for 6 months
or more.
At the time of the data cutoff, October 1, 2020, a total of
70% of patients had discontinued treatment. Futibatinib resulted
in a DCR of 82.5%, and a median PFS of 9.0 months. Further,
the median OS shown with the agent was 21.7 months, and the
12-month OS rate was 72%.
Overall, the TRAEs seen in patients were tolerable. However,
dose interruptions occurred in 50% of patients, dose reductions
were required for 54%, and 2 patients discontinued treatment
because of TRAEs.

were ongoing in 40% of the treatment-naïve population at the
time of data cutoff.
Selpercatinib achieved a median progression-free survival
(PFS) of 22.0 months (95% CI, 13.8-NE) in the treatment-naïve
population. Thirty-five percent of these patents were alive and
progression free at a median follow-up of 21.9 months. The median overall survival (OS) was not estimable, but 69% (95% CI,
55%-80%) of treatment-naïve patients were alive at 2 years.
In terms of safety, the most common grade 3 or higher treatment-emergent adverse events (AEs) were hypertension (19.7%),
alanine aminotransferase (ALT) increase (11.4%), and aspartate
aminotransferase (AST) increase (8.8%). Grade 3 or higher treatment-related AEs that occurred most commonly included hypertension (13.2%), AST increase (6.3%), and ALT increase (9.0%).
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The FDA has approved sodium thiosulfate (Pedmark) to
reduce the risk of ototoxicity associated with cisplatin in pediatric patients with localized, nonmetastatic solid tumors who are
1 month and older.
The product’s efficacy was evaluated in pediatric patients
who were undergoing treatment with cisplatin-based chemotherapy for their cancer. Patients examined were enrolled in
the multicenter, open-label, randomized, controlled SIOPEL6
(NCT00652132) trial or COG ACCL0431 (NCT00716976) trial.
In August 2020, the first new drug application (NDA) submission for Pedmark received a priority review designation from the
FDA. A few days later, the FDA issued a complete response letter
to the drug developer, Fennec Pharmaceuticals, because of the
discovery of deficiencies during the pre-approval inspection of the
manufacturing facility, which resulted in an FDA Form 483.
Then in June 2021 the NDA was resubmitted for the prevention of ototoxicity induced by cisplatin-based chemotherapy in
patients under the age of 18 years with localized, nonmetastatic
solid tumors. This application was accepted later that month by
the FDA for filing.
In the COG ACCL0431 study, 125 patients with newly diagnosed solid tumors were enrolled. Among these patients, 32 had
germ cell tumor, 29 had osteosarcoma, 26 had neuroblastoma,
26 had medulloblastoma, 7 had hepatoblastoma, and 5 had
other unspecified cancers.
Those eligible for enrollment were patients planning to receive a chemotherapy treatment regimen including a cumulative
cisplatin dose of at least 200 mg/m², with individual cisplatin
doses to be infused over 6 hours or less. Patients had to have
been enrolled in the hearing assessment clinical trial, COG-ACCL05C1 (NCT00458887), and have a Karnofsky and Lansky
performance status of 50% to 100%, no prior platinum-based
chemotherapy, prior cranial radiotherapy, and at least 6 months
since their prior hematopoietic stem cell transplantation.
Most participants were male (64%), and 29 patients were under the age of 5 years. Patients were randomly assigned to either
intravenous (IV) administration of sodium thiosulfate 16 mg/m2
over a duration of 15 minutes, 6 hours following each dose of cisplatin, or placebo. Hearing was measured by investigators using
the standard audiometry for age before being centrally reviewed

APREPITANT (APONVIE) |

REGULATORY ROUNDUP

SODIUM THIOSULFATE (PEDMARK) |

in accordance with the American Speech-Language-Hearing
Association criteria.
Results showed that 14 patients (28.6%; 95% CI, 16.6%43.4%) had hearing loss after treatment with cisplatin in the sodium thiosulfate arm vs 31 (56.4%; 95% CI, 42.3%-69.7%) in the
control arm (P = .00022). Those who received sodium thiosulfate
were less likely to have hearing loss following cisplatin vs those
in the observation group (odds ratio [OR], 0.31; 95% CI, 0.130.73; P = .0036).
A post hoc analysis examining 67 patients evaluable for
the primary end point revealed 28% of patients to have hearing
loss in the sodium thiosulfate group vs 54% in the control group
(P = .0015).
Regarding safety, 77% of patients in the sodium thiosulfate
arm showed signs of hematologic toxicity compared with 77% in
the control arm (P = .95).
As for the phase 3 SIOPEL6 trial, investigators aimed to evaluate the efficacy of cisplatin plus sodium thiosulfate vs cisplatin alone in 109 children. Patients who received cisplatin were
dosed at 80 mg/m2 of the body-surface area administered over
a 6-hour period. IV sodium thiosulfate was given at a dose of
20 mg/m2 and administered over a 15-minute period, about
6 hours after the end of cisplatin treatment.
The primary end point was absolute hearing loss threshold.
Secondary end points consisted of response to preoperative
chemotherapy, complete resection, and complete remission.
Grade 1 or higher hearing loss was seen in 33% of patients in
the cisplatin plus sodium thiosulfate arm vs in 63% in the cisplatin-only arm. This resulted in a 48% reduction in the risk of hearing loss within the cisplatin–sodium thiosulfate group (relative
risk, 0.52; 95% CI, 0.33-0.81; P = .002).
The 3-year OS rate at a median follow-up of 52 months was
98% (95% CI, 88%-100%) with cisplatin plus sodium thiosulfate
vs 92% (95% CI, 81%-97%) for cisplatin only. In the cisplatin plus
sodium thiosulfate arm the 3-year EFS rate was 82% (95% CI,
69%-90%), vs 79% (95% CI, 65%-88%) in the cisplatin-only arm.
AEs occurred in 57 patients in the combination arm compared with 52 in the monotherapy arm.
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The FDA has approved aprepitant (Aponvie) injectable emulsion for the prevention of postoperative nausea and vomiting
(PONV) in adult patients, according to Heron Therapeutics, Inc.
The basis of the approval came from results from 2 multicenter, randomized, double-blind clinical trials that compared
oral aprepitant with standard-of-care intravenous (IV) ondansetron injection in patients who were at risk of postoperative sickness following open abdominal surgery. Findings revealed that
during the 48 hours following surgery, aprepitant resulted in 50%
fewer patients vomiting than the number seen with ondansetron.
Additionally, this form was associated with a favorable tolerability and safety profile.
This approval is the first and only IV form of aprepitant, which
is designed to prevent nausea and vomiting in patients who
underwent surgery.
PONV is a common adverse event following anesthesia and
surgery. About 30% of patients who receive general anesthesia
and up to 80% of high-risk patients experience these symptoms, demonstrating the need for more effective and preventive
agents. Patient dissatisfaction after surgery is also linked with
PONV, as patients often rank vomiting as the most undesirable
outcome of anesthesia. Additionally, PONV is a significant risk
in outpatient surgeries due to patients being discharged within

hours after surgery and no longer having access to highly effective antiemetics.
Aprepitant is administered to patients through a single,
30-second, 32-mg IV injection. The substance P/neurokinin-1
receptor antagonist is indicated for the prevention of PONV in
adult patients.
The 32-mg dose has been shown to provide therapeutic plasma concentrations for 48 hours or more and reaches drug levels
associated with 97% or greater receptor occupancy in the brain
within 5 minutes. These data indicate an efficient response to
increased risk of PONV.
“Oral aprepitant has been used to prevent postoperative nausea and vomiting for more than 16 years and it is exciting to see
that, with the approval of [aprepitant], physicians can now offer
patients a more convenient IV injection that delivers the same
effective treatment, with a 48-hour duration of effect, in a rapid,
consistent, and reliable way, ensuring a better experience for
patients postoperatively,” said Ashraf S. Habib, MBBCh, MSc,
MHSc, FRCA, chief of the Division of Women’s Anesthesia at
Duke University Hospital, in the press release.
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ES-SCLC

IMFINZI + EP: The only
IO combination with
3-year overall survival
1
in 1L ES-SCLC
Durvalumab (IMFINZI®) + etoposide with either cisplatin or
carboplatin is a Category 1, preferred treatment option for
first-line ES-SCLC2*†

See the new 3-year analysis at IMFINZIhcp.com/sclc
ES-SCLC=extensive-stage small cell lung cancer; EP=etoposide and either carboplatin or cisplatin; IO=immuno-oncology; 1L=first line.
*Preferred intervention=intervention that is based on superior efficacy, safety, and evidence, and, when appropriate, affordability. Category 1=based upon high-level evidence, there is uniform
National Comprehensive Cancer Network® (NCCN®) consensus that the intervention is appropriate. 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. To view the most recent and complete version of the guideline, go online to NCCN.org.
†
See the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for detailed recommendations, including other preferred treatment options.2

Indication
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the first-line treatment of adult patients with
extensive-stage small cell lung cancer (ES-SCLC).

Select Safety Information
There are no contraindications for IMFINZI® (durvalumab).

Immune-Mediated Adverse Reactions
Important immune-mediated adverse reactions listed under Warnings and Precautions may not include all possible severe and fatal
immune-mediated reactions. Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or
tissue. Immune-mediated adverse reactions can occur at any time after starting treatment or after discontinuation. Monitor patients
closely for symptoms and signs that may be clinical manifestations of underlying immune-mediated adverse reactions.

Please see Brief Summary of complete Prescribing Information on adjacent pages.

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

IMFINZI + EP: Sustained overall survival benefit at 3 years1
OVERALL SURVIVAL AT 3-YEAR PLANNED EXPLORATORY ANALYSIS‡
(median duration of follow-up 39.4 months)
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SUPERIOR OVERALL SURVIVAL AT INTERIM ANALYSIS3§

13-MONTH mOS
WITH IMFINZI + EP

VS

10.3-MONTH mOS
WITH EP ALONE

HR=0.73 (95% CI, 0.59-0.91; P=0.0047)

Safety and tolerability
• Serious adverse reactions occurred in 31% of patients receiving IMFINZI + EP at the interim analysis and in 33% of patients
receiving IMFINZI + EP at the 3-year analysis1,3
• The most frequent serious adverse reactions reported in ≥1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%),
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%), and chronic obstructive pulmonary disease (1.1%)3
• The most common adverse reactions (occurring in ≥20% of patients) were nausea, fatigue/asthenia, and alopecia3
• Discontinuation rates were the same with IMFINZI + EP and EP alone (9% in both arms)4
• Fatal adverse reactions occurred in 4.9% of patients receiving IMFINZI + EP. These include pancytopenia, sepsis, septic shock,
pulmonary artery thrombosis, pulmonary embolism, and hepatitis (1 patient each) and sudden death (2 patients)3
HR=hazard ratio; CI=confidence interval; mOS=median overall survival; OS=overall survival; Q3W=once every 3 weeks; Q4W=once every 4 weeks.
The planned exploratory 3-year OS analysis was conducted at ~3 years after the last patient was randomized, and was not formally tested for statistical significance. At the time of the 3-year
analysis, mOS was 12.9 months (95% CI, 11.3-14.7) with IMFINZI + EP vs 10.5 months (95% CI, 9.3-11.2) with EP alone (HR=0.71; 95% CI, 0.60-0.86). OS rates at 12, 24, and 36 months are
the estimated proportion of patients alive based on the 3-year analysis.1
§
The CASPIAN study is an open-label, multicenter, Phase III study of 805 treatment-naïve patients with ES-SCLC who were randomized 1:1:1 between 3 arms. Patients received IMFINZI 1500 mg
plus either carboplatin or cisplatin and etoposide Q3W (n=268) for 4 cycles, followed by IMFINZI 1500 mg Q4W until disease progression or unacceptable toxicity or either carboplatin or cisplatin
and etoposide Q3W (n=269) for 4 to 6 cycles. The third arm was IMFINZI plus an Investigational Agent and EP followed by IMFINZI maintenance (n=268). FDA approval was based on the results
from the planned interim analysis of the IMFINZI + EP and EP alone arms. Overall survival was the primary endpoint. At the time of the planned interim overall survival analysis with a median
duration of follow-up of 14.2 months, mOS was 13 months (95% CI, 11.5-14.8) with IMFINZI + EP vs 10.3 months (95% CI, 9.3-11.2) with EP alone (HR=0.73; 95% CI, 0.59-0.91; P=0.0047).3,4
‡

Select Safety Information (continued)
Immune-Mediated Adverse Reactions (continued)
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 IMFINZI
depending on severity. See Dosing and Administration for
specific details. In general, if IMFINZI requires interruption or
discontinuation, administer systemic corticosteroid therapy (1 mg
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.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The
incidence of pneumonitis is higher in patients who have received
prior thoracic radiation. In patients who did not receive recent
prior radiation, the incidence of immune-mediated pneumonitis
was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4
(0.4%) adverse reactions. In patients who received recent prior
radiation, the incidence of pneumonitis (including radiation
pneumonitis) in patients with unresectable Stage III NSCLC
following definitive chemoradiation within 42 days prior to
initiation of IMFINZI in PACIFIC was 18.3% (87/475) in patients
receiving IMFINZI and 12.8% (30/234) in patients receiving
placebo. Of the patients who received IMFINZI (475), 1.1% were
fatal and 2.7% were Grade 3 adverse reactions. The frequency
and severity of immune-mediated pneumonitis in patients who
did not receive definitive chemoradiation prior to IMFINZI were
similar in patients who received IMFINZI as a single agent or
with ES-SCLC when in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently
associated with diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroidrefractory immune-mediated colitis. In cases of corticosteroidrefractory colitis, consider repeating infectious workup to exclude
alternative etiologies. Immune-mediated colitis occurred in 2%
(37/1889) of patients receiving IMFINZI, including
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions.
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis. Immunemediated hepatitis occurred in 2.8% (52/1889) of patients
receiving IMFINZI, including fatal (0.2%), Grade 4 (0.3%) and
Grade 3 (1.4%) adverse reactions.
Immune-Mediated Endocrinopathies
• Adrenal Insufficiency: IMFINZI can cause primary or
secondary adrenal insufficiency. For Grade 2 or higher
adrenal insufficiency, initiate symptomatic treatment,
including hormone replacement as clinically indicated.
Immune-mediated adrenal insufficiency occurred in 0.5%
(9/1889) of patients receiving IMFINZI, including Grade 3
(<0.1%) adverse reactions.

• Hypophysitis: IMFINZI can cause immune-mediated
hypophysitis. Hypophysitis can present with acute symptoms
associated with mass effect such as headache, photophobia,
or visual field cuts. Hypophysitis can cause hypopituitarism.
Initiate symptomatic treatment including hormone
replacement as clinically indicated. Grade 3 hypophysitis/
hypopituitarism occurred in <0.1% (1/1889) of patients who
received IMFINZI.
• Thyroid Disorders: IMFINZI can cause immune-mediated
thyroid disorders. Thyroiditis can present with or without
endocrinopathy. Hypothyroidism can follow hyperthyroidism.
Initiate hormone replacement therapy for hypothyroidism or
institute medical management of hyperthyroidism as clinically
indicated.
• Thyroiditis: Immune-mediated thyroiditis occurred in 0.5%
(9/1889) of patients receiving IMFINZI, including Grade 3
(<0.1%) adverse reactions.
• Hyperthyroidism: Immune-mediated hyperthyroidism
occurred in 2.1% (39/1889) of patients receiving IMFINZI.
• Hypothyroidism: Immune-mediated hypothyroidism
occurred in 8.3% (156/1889) of patients receiving IMFINZI,
including Grade 3 (<0.1%) adverse reactions.
• Type 1 Diabetes Mellitus, which can present with
diabetic ketoacidosis: Monitor patients for hyperglycemia or
other signs and symptoms of diabetes. Initiate treatment with
insulin as clinically indicated. Grade 3 immune-mediated type
1 diabetes mellitus occurred in <0.1% (1/1889) of patients
receiving IMFINZI.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis. Immunemediated nephritis occurred in 0.5% (10/1889) of patients
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis.
Exfoliative dermatitis, including Stevens-Johnson Syndrome
(SJS), drug rash with eosinophilia and systemic symptoms
(DRESS), and toxic epidermal necrolysis (TEN), have occurred
with PD-1/L-1 blocking antibodies. Topical emollients and/or
topical corticosteroids may be adequate to treat mild to
moderate non-exfoliative rashes. Immune-mediated rash or
dermatitis occurred in 1.8% (34/1889) of patients receiving
IMFINZI, including Grade 3 (0.4%) adverse reactions.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse
reactions occurred at an incidence of less than 1% each in
patients who received IMFINZI or were reported with the use of
other PD-1/PD-L1 blocking antibodies.
• Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
• 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 to include
blindness can occur. If uveitis occurs in combination with
other immune-mediated adverse reactions, consider a
Vogt-Koyanagi-Harada-like syndrome, as this may require
treatment with systemic steroids to reduce the risk of
permanent vision loss.
• Gastrointestinal: Pancreatitis including increases in serum
amylase and lipase levels, gastritis, duodenitis.
• Musculoskeletal and connective tissue disorders:
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
thrombocytopenia, solid organ transplant rejection.

Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related
reactions. Monitor for signs and symptoms of infusion-related
reactions. Interrupt, slow the rate of, or permanently discontinue
IMFINZI based on the severity. See Dosing and Administration
for specific details. For Grade 1 or 2 infusion-related reactions,
consider using pre-medications with subsequent doses.
Infusion-related reactions occurred in 2.2% (42/1889) of patients
receiving IMFINZI, including Grade 3 (0.3%) adverse reactions.

Complications of Allogeneic HSCT after IMFINZI
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/L-1 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/L-1 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/L-1
blocking antibody prior to or after an allogeneic HSCT.

Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies,
IMFINZI can cause fetal harm when administered to a pregnant
woman. Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective
contraception during treatment with IMFINZI and for at least
3 months after the last dose of IMFINZI.

IMFINZI is a registered trademark of the AstraZeneca group of companies.
©2021 AstraZeneca. All rights reserved. US-58276 10/21

Lactation
There is no information regarding the presence of IMFINZI in
human milk; however, because of the potential for adverse
reactions in breastfed infants from IMFINZI, advise women not to
breastfeed during treatment and for at least 3 months after the
last dose.

Adverse Reactions
• In patients with extensive-stage SCLC in the CASPIAN study
receiving IMFINZI plus chemotherapy (n=265), the most
common adverse reactions (≥20%) were nausea (34%),
fatigue/asthenia (32%), and alopecia (31%). The most
common Grade 3 or 4 adverse reaction (≥3%) was fatigue/
asthenia (3.4%)
• In patients with extensive-stage SCLC in the CASPIAN study
receiving IMFINZI plus chemotherapy (n=265), IMFINZI was
discontinued due to adverse reactions in 7% of the patients
receiving IMFINZI plus chemotherapy. Serious adverse
reactions occurred in 31% of patients receiving IMFINZI
plus chemotherapy. The most frequent serious adverse
reactions reported in at least 1% of patients were febrile
neutropenia (4.5%), pneumonia (2.3%), anemia (1.9%),
pancytopenia (1.5%), pneumonitis (1.1%), and COPD (1.1%).
Fatal adverse reactions occurred in 4.9% of patients
receiving IMFINZI plus chemotherapy
The safety and effectiveness of IMFINZI have not been
established in pediatric patients.
Please see Brief Summary of complete Prescribing
Information on adjacent pages.
You are encouraged to report negative side effects of prescription
drugs to the FDA. Visit www.FDA.gov/medwatch or call
1-800-FDA-1088.
References: 1. Paz-Ares L, Chen Y, Reinmuth N, et al. Durvalumab ±
tremelimumab + platinum-etoposide in first-line extensive-stage SCLC
(ES-SCLC): 3-year overall survival update from the phase 3 CASPIAN
study [presentation]. Presented at: European Society for Medical Oncology
(ESMO) Virtual Annual Meeting; September 17-21, 2021. 2. Referenced
with permission from the NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) for Small Cell Lung Cancer V.1.2022. ©National
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Published
August 9, 2021. Accessed August 16, 2021. To view the most recent and
complete version of the guideline, go online to NCCN.org. 3. IMFINZI®
(durvalumab) [Prescribing Information]. Wilmington, DE: AstraZeneca
Pharmaceuticals LP; 2021. 4. Paz-Ares L, Dvorkin M, Chen Y, et al.
Durvalumab plus platinum-etoposide versus platinum-etoposide in first-line
treatment of extensive-stage small-cell lung cancer (CASPIAN): a randomised,
controlled, open-label, phase 3 trial. Lancet. 2019;394 (10212):1929-1939.

IMFINZI® (durvalumab) injection, for intravenous use

Brief Summary of Prescribing Information. For complete prescribing information consult official
package insert.
INDICATIONS AND USAGE
Small Cell Lung Cancer
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the
first-line treatment of adult patients with extensive-stage small cell lung cancer (ES-SCLC).
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dosages for IMFINZI as a single agent and IMFINZI in combination
with chemotherapy are presented in Table 1 [see Clinical Studies (14) in the full Prescribing
Information].
IMFINZI is administered as an intravenous infusion over 60 minutes.
Table 1. Recommended Dosages of IMFINZI
Indication Recommended IMFINZI dosage
Duration of
Therapy
Until disease
ES-SCLC Patients with a body weight of 30 kg and more:
progression or
1500 mg in combination with chemotherapy1 every
unacceptable
3 weeks (21 days) for 4 cycles,
toxicity
followed by 1500 mg every 4 weeks as a single agent
Patients with a body weight of less than 30 kg:
20 mg/kg in combination with chemotherapy1 every
3 weeks (21 days) for 4 cycles,
followed by 10 mg/kg every 2 weeks as a single agent
1

Administer IMFINZI prior to chemotherapy on the same day. When IMFINZI is administered in combination
with chemotherapy, refer to the Prescribing Information for etoposide and carboplatin or cisplatin for
dosing information.

Dosage Modifications for Adverse Reactions
No dose reduction for IMFINZI is recommended. In general, withhold IMFINZI for severe
(Grade 3) immune-mediated adverse reactions. Permanently discontinue IMFINZI 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.
Dosage modifications for IMFINZI for adverse reactions that require management different
from these general guidelines are summarized in Table 2.
Table 2. Recommended Dosage Modifications for Adverse Reactions
Adverse Reaction
Severity1
Dosage Modification
Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full
Prescribing Information]
Grade 2
Withhold2
Pneumonitis
Grade 3 or 4
Permanently discontinue
Grade 2 or 3
Withhold2
Colitis
Grade 4
Permanently discontinue
ALT or AST increases to more than
3 and up to 8 times the ULN
or
Withhold2
total bilirubin increases to more
than 1.5 and up to 3 times ULN
Hepatitis with no tumor
involvement of the liver
ALT or AST increases to more than
8 times ULN
or
Permanently discontinue
total bilirubin increases to more
than 3 times the ULN
AST or ALT is more than 1 and
up to 3 times ULN at baseline and
increases to more than 5 and up to
10 times ULN
or
Withhold2
AST or ALT is more than 3 and
up to 5 times ULN at baseline and
Hepatitis with tumor
involvement of the liver3 increases to more than 8 and up to
10 times ULN
AST or ALT increases to more than
10 times ULN
or
Permanently discontinue
Total bilirubin increases to more
than 3 times ULN
Withhold until clinically
stable or permanently
Endocrinopathies
Grade 3 or 4
discontinue depending
on severity
Grade 2 or 3 increased blood
Withhold2
Nephritis with Renal
creatinine
Dysfunction
Grade 4 increased blood creatinine Permanently discontinue
2
Exfoliative Dermatologic Suspected SJS, TEN, or DRESS Withhold
Conditions
Confirmed SJS, TEN, or DRESS Permanently discontinue
Myocarditis
Grade 2, 3, or 4
Permanently discontinue
Grade 2
Withhold2
Neurological Toxicities
Grade 3 or 4
Permanently discontinue
Other Adverse Reactions
Interrupt or slow the rate
Infusion-related reactions Grade 1 or 2
of infusion
[see Warnings and
Precautions (5.2) in the full
Permanently discontinue
Prescribing Information] Grade 3 or 4
ALT = alanine aminotransferase, AST = aspartate aminotransferase, DRESS = Drug Rash with Eosinophilia
and Systemic Symptoms, SJS = Stevens Johnson Syndrome, TEN = toxic epidermal necrolysis,
ULN = upper limit normal
1
Based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
2
Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently
discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to reduce
prednisone 10 mg per day or less (or equivalent) within 12 weeks of initiating steroids.
3
If AST and ALT are less than or equal to ULN at baseline in patients with liver involvement, withhold
or permanently discontinue IMFINZI based on recommendations for hepatitis with no liver involvement.

Preparation and Administration
Preparation
• Visually inspect drug product for particulate matter and discoloration prior to administration, whenever solution and container permit. Discard the vial if the solution is cloudy,
discolored, or visible particles are observed.
• Do not shake the vial.
• Withdraw the required volume from the vial(s) of IMFINZI and transfer into an intravenous
bag containing 0.9% Sodium Chloride Injection, USP or 5% Dextrose Injection, USP. Mix
diluted solution by gentle inversion. Do not shake the solution. The final concentration of
the diluted solution should be between 1 mg/mL and 15 mg/mL.
• Discard partially used or empty vials of IMFINZI.
Storage of Infusion Solution
• IMFINZI does not contain a preservative.
• Administer infusion solution immediately once prepared. If infusion solution is not
administered immediately and needs to be stored, the time from preparation should
not exceed:
° 28 days in a refrigerator at 2°C to 8°C (36°F to 46°F)
° 8 hours at room temperature up to 25°C (77°F)
• Do not freeze.
• Do not shake.
Administration
• Administer infusion solution intravenously over 60 minutes through an intravenous line
containing a sterile, low-protein binding 0.2 or 0.22 micron in-line filter.
• Do not co-administer other drugs through the same infusion line.
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Immune-Mediated Adverse Reactions
IMFINZI is a monoclonal antibody that belongs to a class of drugs that bind to either the
programmed death-receptor 1 (PD-1) or the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1
pathway, thereby removing inhibition of the immune response, potentially breaking peripheral
tolerance and inducing immune-mediated adverse reactions. Important immune-mediated
adverse reactions listed under Warnings and Precautions may not include all possible severe
and fatal immune-mediated reactions.
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ
system or tissue. Immune-mediated adverse reactions can occur at any time after starting
treatment with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions
usually manifest during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated
adverse reactions can also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential to
ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms and
signs that may be clinical manifestations of underlying immune-mediated adverse reactions.
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate
workup to exclude alternative etiologies, including infection. Institute medical management
promptly, including specialty consultation as appropriate.
Withhold or permanently discontinue IMFINZI depending on severity [see Dosage and
Administration (2.2) in the full Prescribing Information]. In general, if IMFINZI requires
interruption or discontinuation, administer systemic corticosteroid therapy (1 mg 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 steroids (e.g., endocrinopathies and dermatologic reactions) are discussed below.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The incidence of pneumonitis is higher in
patients who have received prior thoracic radiation.
In Patients Who did Not Receive Recent Prior Radiation
In patients who received IMFINZI on clinical trials in which radiation therapy was generally not
administered immediately prior to initiation of IMFINZI, the incidence of immune-mediated
pneumonitis was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 (0.4%) adverse
reactions. Events resolved in 19 of the 34 patients and resulted in permanent discontinuation
in 5 patients. Systemic corticosteroids were required in 19 patients (19/34) with pneumonitis
who did not receive chemoradiation prior to initiation of IMFINZI.
In Patients Who Received Recent Prior Radiation
The incidence of pneumonitis (including radiation pneumonitis) in patients with unresectable
Stage III NSCLC following definitive chemoradiation within 42 days prior to initiation of
IMFINZI in PACIFIC was 18.3% (87/475) in patients receiving IMFINZI and 12.8% (30/234) in
patients receiving placebo. Of the patients who received IMFINZI (475) 1.1% were fatal and
2.7% were Grade 3 adverse reactions. Events resolved in 50 of the 87 patients and resulted
in permanent discontinuation in 27 patients.
Systemic corticosteroids were required in 64 patients (64/87) with pneumonitis who had
received chemoradiation prior to initiation of IMFINZI, while 2 patients required use of
infliximab with high-dose steroids.
The frequency and severity of immune-mediated pneumonitis in patients who did not receive
definitive chemoradiation prior to IMFINZI were similar whether IMFINZI was given as a single
agent in patients with various cancers in a pooled data set or in patients with ES-SCLC when
given in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently associated with 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 2% (37/1889) of patients receiving IMFINZI, including
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions. Events resolved in 27 of the 37
patients and resulted in permanent discontinuation in 8 patients. Systemic corticosteroids
were required in all patients with immune-mediated colitis, while 2 patients (2/37) required
other immunosuppressants (e.g. infliximab, mycophenolate).
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis.
Immune-mediated hepatitis occurred in 2.8% (52/1889) of patients receiving IMFINZI,
including fatal (0.2%), Grade 4 (0.3%) and Grade 3 (1.4%) adverse reactions. Events resolved
in 21 of the 52 patients and resulted in permanent discontinuation of IMFINZI in 6 patients.
Systemic corticosteroids were required in all patients with immune-mediated hepatitis, while
2 patients (2/52) required use of mycophenolate with high-dose steroids.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically
indicated. Withhold or permanently discontinue IMFINZI based on the severity [see Dosage
and Administration (2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the
9 patients and did not lead to permanent discontinuation of IMFINZI in any patients.
Systemic corticosteroids were required in all patients with adrenal insufficiency; of these,
the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute
symptoms associated with mass effect such as headache, photophobia, or visual field cuts.
Hypophysitis can cause hypopituitarism. Initiate symptomatic treatment including hormone
replacement as clinically indicated. Withhold or permanently discontinue IMFINZI depending
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received
IMFINZI. Treatment with systemic corticosteroids was administered in this patient. The event
did not lead to permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or
without endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone
replacement therapy for hypothyroidism or institute medical management of hyperthyroidism
as clinically indicated. Withhold or discontinue IMFINZI based on the severity [see Dosage
and Administration (2.2) in the full Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients
and resulted in permanent discontinuation in 1 patient. Systemic corticosteroids were
required in 3 patients (3/9) with immune-mediated thyroiditis, while 8 patients (8/9) required
endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients
receiving IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent
discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in
9 patients (9/39) with immune-mediated hyperthyroidism, while 35 patients (35/39)
required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of
the 156 patients and did not lead to permanent discontinuation of IMFINZI in any patients.
Systemic corticosteroids were required in 11 patients (11/156) and the majority of patients
(152/156) required long-term thyroid hormone replacement.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis: Monitor patients for
hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as
clinically indicated. Withhold or permanently discontinue IMFINZI based on the severity [see
Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients
receiving IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently
discontinued. Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring
insulin therapy that did not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI,
including Grade 3 (<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and
resulted in permanent discontinuation in 3 patients. Systemic corticosteroids were required
in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated 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/L-1 blocking
antibodies. Topical emollients and/or topical corticosteroids may be adequate to treat mild
to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI depending
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving
IMFINZI, including Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients
and resulted in permanent discontinuation in 2 patients. Systemic corticosteroids were
required in all patients with immune-mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an
incidence of less than 1% each in patients who received IMFINZI or were reported with the
use of other PD-1/PD-L1 blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
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 to include blindness
can occur. If uveitis occurs in combination with other immune-mediated adverse reactions,
consider a Vogt-Koyanagi-Harada-like syndrome, as this may require treatment with systemic
steroids to reduce the risk of permanent vision loss.
Gastrointestinal: Pancreatitis including increases in serum amylase and lipase levels,
gastritis, duodenitis.
Musculoskeletal and connective tissue disorders: 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 thrombocytopenia, solid organ
transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of,
or permanently discontinue IMFINZI based on the severity [see Dosage and Administration
(2.2) in the full Prescribing Information]. For Grade 1 or 2 infusion-related reactions, consider
using pre-medications with subsequent doses.

IMFINZI® (durvalumab) injection, for intravenous use
Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI,
including Grade 3 (0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
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/L-1
blocking antibody. Transplant-related complications include hyperacute graft-versushost-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/L-1 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/L-1 blocking antibody
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal
harm when administered to a pregnant woman. In animal reproduction studies, administration
of durvalumab to cynomolgus monkeys from the onset of organogenesis through delivery
resulted in increased premature delivery, fetal loss and premature neonatal death. Advise
pregnant women of the potential risk to a fetus. Advise females of reproductive potential to
use effective contraception during treatment with IMFINZI and for at least 3 months after
the last dose of IMFINZI [see Use in Specific Populations (8.1, 8.3) in the full Prescribing
Information].

Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)
IMFINZI with etoposide
and either carboplatin
or cisplatin
N = 265
Adverse Reaction

Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study
IMFINZI with etoposide
and either carboplatin
or cisplatin
N = 265
All Grades
Grade 3-4
(%)
(%)
Respiratory, thoracic and mediastinal disorders
Cough/Productive Cough
15
0.8
Gastrointestinal disorders
Nausea
34
0.4
Constipation
17
0.8
Vomiting
15
0
Diarrhea
10
1.1
Endocrine disorders
10
0
Hyperthyroidisma
Adverse Reaction

Skin and subcutaneous tissue disorders
Alopecia
31
11
Rashb

1.1
0

Etoposide and
either carboplatin
or cisplatin
N = 266
All Grades
(%)

Grade 3-4
(%)

9

0

34
19
17
11

1.9
0
1.1
1.1

0.4

0

34
6

0.8
0

All Grades
(%)

Grade 3-4
(%)

Etoposide and
either carboplatin
or cisplatin
N = 266
All Grades
(%)

Grade 3-4
(%)

3.4

32

2.3

0.8

17

0.8

General disorders and administration site conditions
Fatigue/Asthenia

32

Metabolism and nutrition disorders
Decreased appetite

18

a Includes hyperthyroidism and Basedow’s disease
b Includes rash erythematous, rash generalized, rash

macular, rash maculopapular, rash papular, rash
pruritic, rash pustular, erythema, eczema, rash and dermatitis

Table 6 summarizes the laboratory abnormalities that occurred in at least 20% of patients
treated with IMFINZI plus chemotherapy.
Table 6. Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 20%1 of
Patients in the CASPIAN study

ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full
Prescribing Information].
• Infusion-Related Reactions [see Warnings and Precautions (5.2) in the full Prescribing
Information].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical
trials of another drug and may not reflect the rates observed in practice.
The data described in the Warnings and Precautions section reflect exposure to IMFINZI
in 1889 patients from the PACIFIC study (a randomized, placebo-controlled study that
enrolled 475 patients with Stage III NSCLC), Study 1108 (an open-label, single-arm,
multicohort study that enrolled 970 patients with advanced solid tumors), and an additional
open-label, single-arm trial that enrolled 444 patients with metastatic lung cancer, an
indication for which durvalumab is not approved. In these trials, IMFINZI was administered
at a dose of 10 mg/kg every 2 weeks. Among the 1889 patients, 38% were exposed for
6 months or more and 18% were exposed for 12 months or more. The data also reflect
exposure to IMFINZI in combination with chemotherapy in 265 patients from the CASPIAN
study (a randomized, open-label study in patients with ES-SCLC). In the CASPIAN study,
IMFINZI was administered at a dose of 1500 mg every 3 or 4 weeks.
The data described in this section reflect exposure to IMFINZI in patients with ES-SCLC
enrolled in the CASPIAN study.
Small Cell Lung Cancer
The safety of IMFINZI in combination with etoposide and either carboplatin or cisplatin in
previously untreated ES-SCLC was evaluated in CASPIAN, a randomized, open-label, multicenter, active-controlled trial. A total of 265 patients received IMFINZI 1500 mg in combination
with chemotherapy every 3 weeks for 4 cycles followed by IMFINZI 1500 mg every 4 weeks
until disease progression or unacceptable toxicity. The trial excluded patients with active or
prior autoimmune disease or with medical conditions that required systemic corticosteroids or
immunosuppressants [see Clinical Studies (14.3) in the full Prescribing Information]. Among
265 patients receiving IMFINZI, 49% were exposed for 6 months or longer and 19% were
exposed for 12 months or longer.
Among 266 patients receiving chemotherapy alone, 57% of the patients received 6 cycles
of chemotherapy and 8% of the patients received prophylactic cranial irradiation (PCI)
after chemotherapy.
IMFINZI was discontinued due to adverse reactions in 7% of the patients receiving IMFINZI
plus chemotherapy. These include pneumonitis, hepatotoxicity, neurotoxicity, sepsis, diabetic
ketoacidosis and pancytopenia (1 patient each). Serious adverse reactions occurred in 31% of
patients receiving IMFINZI plus chemotherapy. The most frequent serious adverse reactions
reported in at least 1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%),
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%) and COPD (1.1%). Fatal adverse
reactions occurred in 4.9% of patients receiving IMFINZI plus chemotherapy. These include
pancytopenia, sepsis, septic shock, pulmonary artery thrombosis, pulmonary embolism, and
hepatitis (1 patient each) and sudden death (2 patients). The most common adverse reactions
(occurring in ≥ 20% of patients) were nausea, fatigue/asthenia and alopecia.
Table 5 summarizes the adverse reactions that occurred in patients treated with IMFINZI
plus chemotherapy.
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Laboratory Abnormality
Chemistry
Hyponatremia
Hypomagnesemia
Hyperglycemia
Increased Alkaline Phosphatase
Increased ALT
Increased AST
Hypocalcemia
Blood creatinine increased
Hyperkalemia
TSH decreased < LLN4 and
≥ LLN at baseline
Hematology
Neutropenia
Lymphopenia
Anemia
Thrombocytopenia

IMFINZI with Etoposide
and either Carboplatin
or Cisplatin
Grade2 3 or 4 (%)3

Etoposide and either
Carboplatin or
Cisplatin
Grade2 3 or 4 (%)3

11
11
5
4.9
4.9
4.6
3.5
3.4
1.5
NA

13
6
5
3.5
2.7
1.2
2.4
1.1
3.1
NA

41
14
13
12

48
13
22
15

1

The frequency cut off is based on any grade change from baseline
Graded according to NCI CTCAE version 4.03
Each test incidence is based on the number of patients who had both baseline and at least one on-study
laboratory measurement available: IMFINZI (range: 258 to 263) and chemotherapy (range: 253 to 262)
except magnesium IMFINZI + chemotherapy (18) and chemotherapy (16)
4
LLN = lower limit of normal
2
3

Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of
antibody formation is highly dependent on the sensitivity and specificity of the assay.
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity
in an assay may be influenced by several factors including assay methodology, sample
handling, timing of sample collection, concomitant medications, and underlying disease. For
these reasons, comparison of the incidence of antibodies to durvalumab to the incidence of
antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as
a single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies
(ADA) and 12 (0.5%) tested positive for neutralizing antibodies. The development of ADA
against durvalumab appears to have no clinically relevant effect on its pharmacokinetics
or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in
combination with chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks
no patients tested positive for treatment-emergent ADA.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk summary
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal
harm when administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full
Prescribing Information]. There are no data on the use of IMFINZI in pregnant women.
In animal reproduction studies, administration of durvalumab to pregnant cynomolgus
monkeys from the confirmation of pregnancy through delivery resulted in an increase in
premature delivery, fetal loss, and premature neonatal death (see Data). Human immunoglobulin G1 (IgG1) is known to cross the placental barrier; therefore, durvalumab has the
potential to be transmitted from the mother to the developing fetus. Apprise 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
As reported in the literature, the PD-1/PD-L1 pathway plays a central role in preserving
pregnancy by maintaining maternal immune tolerance to the fetus. In mouse allogeneic
pregnancy models, disruption of PD-L1 signaling was shown to result in an increase in fetal
loss. The effects of durvalumab on prenatal and postnatal development were evaluated in
reproduction studies in cynomolgus monkeys. Durvalumab was administered from the
confirmation of pregnancy through delivery at exposure levels approximately 6 to 20 times
higher than those observed at the recommended clinical dose of 10 mg/kg (based on

AUC). Administration of durvalumab resulted in premature delivery, fetal loss (abortion and
stillbirth), and increase in neonatal deaths. Durvalumab was detected in infant serum on
postpartum Day 1, indicating the presence of placental transfer of durvalumab. Based on its
mechanism of action, fetal exposure to durvalumab may increase the risk of developing
immune-mediateddisorders or altering the normal immune response and immune-mediated
disorders have been reported in PD-1 knockout mice.
Lactation
Risk Summary
There is no information regarding the presence of durvalumab in human milk, the effects on
the breastfed infant, or the effects on milk production. Human IgG1 is excreted in human milk.
Durvalumab was present in the milk of lactating cynomolgus monkeys and was associated
with premature neonatal death (see Data).
Because of the potential for adverse reactions in breastfed infants, advise women not to
breastfeed during treatment with IMFINZI and for at least 3 months after the last dose.
Data
In lactating cynomolgus monkeys, durvalumab was present in breast milk at about 0.15%
of maternal serum concentrations after administration of durvalumab from the confirmation
of pregnancy through delivery at exposure levels approximately 6 to 20 times higher than
those observed at the recommended clinical dose of 10 mg/kg (based on AUC). Administration
of durvalumab resulted in premature neonatal death.
Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal
harm when administered to a pregnant woman [see Use in Specific Populations (8.1) in
the full Prescribing Information]. Advise females of reproductive potential to use effective
contraception during treatment with IMFINZI and for at least 3 months following the last
dose of IMFINZI.
Pediatric Use
The safety and effectiveness of IMFINZI have not been established in pediatric patients.
Geriatric Use
Of the 476 patients treated with IMFINZI in the PACIFIC study, 45% were 65 years or older,
while 7.6% were 75 years or older. No overall differences in safety or effectiveness were
observed between patients 65 years or older and younger patients. The PACIFIC study did
not include sufficient numbers of patients aged 75 years and over to determine whether they
respond differently from younger patients.
Of the 265 patients with ES-SCLC treated with IMFINZI in combination with chemotherapy,
101 (38%) patients were 65 years or older and 19 (7.2%) patients were 75 years or older.
There were no clinically meaningful differences in safety or efficacy between patients 65 years
or older and younger patients.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated adverse reactions that may require
corticosteroid treatment and interruption or discontinuation of IMFINZI [see Warnings and
Precautions (5.1) in the full Prescribing Information], including:
• Pneumonitis: Advise patients to contact their healthcare provider immediately for
any new or worsening cough, chest pain, or shortness of breath.
• 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.
• Colitis: Advise patients to contact their healthcare provider immediately for diarrhea,
blood or mucus in stools, or severe abdominal pain.
• Endocrinopathies: Advise patients to contact their healthcare provider immediately
for signs or symptoms of hypothyroidism, hyperthyroidism, adrenal insufficiency,
type 1 diabetes mellitus, or hypophysitis.
• Nephritis: Advise patients to contact their healthcare provider immediately for signs
or symptoms of nephritis.
• Dermatological Reactions: Advise patients to contact their healthcare provider
immediately for signs or symptoms of severe dermatological reactions.
• Other Immune-Mediated Adverse Reactions: Advise patients to contact their
healthcare provider immediately for signs or symptoms of aseptic meningitis,
immune thrombocytopenia, myocarditis, hemolytic anemia, myositis, uveitis,
keratitis, and myasthenia gravis.
Infusion-Related Reactions:
• Advise patients to contact their healthcare provider immediately for signs or
symptoms of infusion-related reactions [see Warnings and Precautions (5.2) in the
full Prescribing Information].
Complications of Allogeneic HSCT:
• Advise patients of potential risk of post-transplant complications [see Warnings
and Precautions (5.3) in the full Prescribing Information].
Embryo-Fetal Toxicity:
• Advise females of reproductive potential that IMFINZI can cause harm to a fetus
and to inform their healthcare provider of a known or suspected pregnancy [see
Warnings and Precautions (5.4) and Use in Specific Populations (8.1, 8.3) in the
full Prescribing Information].
• Advise females of reproductive potential to use effective contraception during
treatment and for at least 3 months after the last dose of IMFINZI [see Use in
Specific Populations (8.3) in the full Prescribing Information].
Lactation:
• Advise female patients not to breastfeed while taking IMFINZI and for at least
3 months after the last dose [see Warnings and Precautions (5.4) and Use in
Specific Populations (8.2) in the full Prescribing Information].
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EFLAPEGRASTIM-XNST (ROLVEDON) |

F DA AP PROVA L

The FDA approved eflapegrastim-xnst (Rolvedon) injection to
decrease the incidence of infection, as manifested by febrile neutropenia, in adult patients with nonmyeloid malignancies receiving myelosuppressive anticancer drugs associated with clinically
significant incidence of febrile neutropenia.
The basis of the approval came from data from the phase 3
ADVANCE (NCT02643420) and RECOVER (NCT02953340) trials.
In these studies, eflapegrastim demonstrated the prespecified
hypothesis of noninferiority vs pegfilgrastim (Neulasta) in mean
duration of severe neutropenia with a similar safety profile to that
of pegfilgrastim.
Previously, in October 2019, an updated biologics license
application was submitted to the FDA for eflapegrastim for
the treatment of neutropenia in patients with cancer receiving
myelosuppression drugs. Then, in August 2021, the FDA issued
a complete response letter to the developer of eflapegrastim in
this patient population and cited manufacturing deficiencies,
requiring the facilities to be reinspected.
In both the ADVANCE and RECOVER trials, the efficacy and
safety of eflapegrastim vs pegfilgrastim was evaluated.
Patients with early-stage breast cancer were enrolled in
ADVANCE and RECOVER and randomly assigned to fixed-dose eflapegrastim at 13.2 mg/0.6 mL (3.6 mg G-CSF) or standard pegfilgrastim
(6 mg G-CSF) following standard docetaxel plus cyclophosphamide
chemotherapy for 4 cycles. Subcutaneous injections of eflapegrastim
or pegfilgrastim were administered on day 2 of each cycle, approximately 24 hours after chemotherapy. Patients received 75 mg/m2 of
intravenous (IV) docetaxel and 600 mg/m2 of IV cyclophosphamide
on day 1 of every 21-day cycle.

DUVELISIB (COPIKTRA) |

ODAC VOT ING
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SEPTEMBER 23, 2022

In an 8 to 4 vote, the FDA’s Oncologic Drugs Advisory Committee
(ODAC) decided that the benefit-risk profile of duvelisib (Copiktra) is unfavorable for the treatment of adult patients with relapsed or refractory chronic lymphocytic leukemia (CLL) or small
lymphocytic lymphoma (SLL) after at least 2 prior therapies.
The PI3K inhibitor was granted approval in September 2018,
based on results from the phase 3 DUO trial (NCT02004522).
At the time of the approval, duvelisib had demonstrated a 60%
reduction in the risk of disease progression or death vs ofatumumab (Arzerra) in patients with relapsed/refractory CLL/SLL
who had received at least 2 prior lines of therapy. The median
progression-free survival (PFS) observed was 13.3 months with
duvelisib vs 9.9 months with ofatumumab (HR, 0.52; P < .0001).
Notably, extended PFS was also shown in the population of
patients with high-risk chromosome 17p13.1 deletions (del[17p])
and/or TP53 mutations (HR, 0.40; P = .0002) with duvelisib compared with ofatumumab. The overall response rate observed with
duvelisib was also significantly higher vs that of ofatumumab
(74% vs 45%; P < .0001) regardless of patients’ del(17p) status.
Safety results from DUO showed that the most common adverse
events (AEs) in the duvelisib treatment arm were diarrhea, neutropenia, pyrexia, nausea, anemia, and cough. In the ofatumumab arm, the
most common AEs were neutropenia and infusion reactions.
Although the DUO trial results were positive and supported
the use of duvelisib in CLL/SLL, the FDA issued a warning about
duvelisib in July 2022, stating that the agent may lead to an increase in the risk of death.
In addition, the FDA warned that duvelisib is associated
with a higher risk of serious AEs, including infections, diarrhea,
inflammation of the intestines and lungs, and high liver enzyme
levels in the blood.
On day 2 of the September 22-23 ODAC meeting, Nicholas Richardson, DO, MPH, Division of Hematologic Malignancies II, Office of
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The primary end point of each trial was the duration of severe
neutropenia in cycle 1 of treatment. Secondary end points included
duration of severe neutropenia in cycles 2 to 4, time to absolute neutrophil count (ANC) recovery, depth of ANC nadir, incidence of febrile
neutropenia, and incidence of neutropenic complications.
Findings from the ADVANCE trial showed that patients who
received eflapegrastim (n = 196) had severe neutropenia in cycle
1 of 15.8% vs 24.3% for those given pegfilgrastim (n = 210). This
demonstrated a 34.9% relative risk reduction (P = .034).
In the eflapegrastim arm, the mean cycle 1 duration of severe
neutropenia was 0.20 ± 0.503 days vs 0.35 ±0.683 days, showing
a difference in mean duration of severe neutropenia of −0.148
days (95% CI, −0.264 to −0.032). These results ultimately met
the study’s primary end point of noninferiority (P < .0001).
In the RECOVER trial, patients in the eflapegrastim arm
(n = 118) had a mean cycle 1 duration of severe neutropenia
of 0.31 ± 0.688 days vs 0.39 ± 0.949 days in the pegfilgrastim
arm (n = 119), resulting in a difference in mean duration of severe neutropenia of −0.073 days (95% CI, −0.292 to −0.129).
The incidence of severe neutropenia in cycle 1 was 20.3% in the
eflapegrastim arm vs 23.5% in the pegfilgrastim arm.
As for safety, the most common adverse events (AEs)
occurring in more than 20% of patients in both trials were fatigue,
nausea, diarrhea, bone pain, headache, pyrexia, anemia, rash,
myalgia, arthralgia, and back pain. Additionally, 4% of patients
who received eflapegrastim discontinued treatment because of
AEs, and 3 discontinued because of rash.

Oncologic Diseases at the FDA, discussed the detriment shown in the
5-year OS analysis of the DUO trial. Also discussed were toxicity and
tolerability concerns, issues regarding the selected dose, and safety
concerns with the PI3K inhibitor drug class.
Richardson noted that concerns about PI3K inhibitors had
been discussed during the April 21st meeting of the ODAC,
and the committee voted that randomized data were needed
to support future approval of PI3K inhibitors such as duvelisib.
Moreover, a positive 5-year analysis was one of the postmarketing requirements from the FDA for the approval of duvelisib in
relapsed/refractory CLL/SLL.
The FDA believes that the OS detriment observed in the 5-year
analysis is a direct result of unfavorable safety. The agency’s presentations also highlighted the significant number of patients who
crossed over to subsequent therapy after progression on duvelisib.
The safety and OS detriment observed in the long-term follow-up
data brought up further concern about the dosage of duvelisib used
in the study.
Deepti Telaraja, MD, clinical reviewer, Department of Hematologic Malignancies II at the FDA, noted that toxicities observed
with duvelisib are consistent with common toxicities observed
with PI3K inhibitors. This led to multiple drug withdrawals from
the US market earlier in 2022.
The company asserts that initial results of the DUO trial had
a statistically significant, clinically meaningful PFS benefit as well
as an acceptable and manageable safety profile with a positive
benefit-risk profile.
Overall, the ODAC members decided that the PFS data were
compelling, but the safety data were concerning. Although
4 members voted “yes,” the majority who voted against duvelisib
said their decision was based on safety.
AVAILABLE AT TARGETEDONC.COM/LINK/1270
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MELPHALAN FLUFENAMIDE (PEPAXTO) |

SEPTEMBER 22, 2022

The FDA’s Oncologic Drugs Advisory Committee (ODAC) voted
14 to 2 that melphalan flufenamide (Pepaxto) is not favorable
for the currently indicated patient population of adult patients
with relapsed or refractory multiple myeloma.
The vote was announced on day 1 of the September
22-23 ODAC meeting, during which members discussed the
benefit-risk profile of melphalan flufenamide for this patient
population while considering the results of the confirmatory
phase 3 OCEAN trial (NCT03151811).
In 2021, melphalan flufenamide was granted accelerated
approval in combination with dexamethasone for the treatment
of adult patients with relapsed or refractory multiple myeloma,
who have received at least 4 prior lines of therapy and whose disease was refractory to at least 1 proteasome inhibitor, 1 immunomodulatory agent, and 1 CD38-directed monoclonal antibody.
The approval was based on positive results from the phase 2
HORIZON study (NCT02963493). However, the confirmatory trial
examining the agent demonstrated a worse overall survival (OS)
and failed to verify its clinical benefit.
The OCEAN study met its primary end point of progression-free survival (PFS) improvement (HR, 0.792; 95% CI,
0.640-0.979, P = .0311), but there were mixed OS results in
the relapsed/refractory myeloma subgroups (HR, 1.104; 95%
CI, 0.846-1.441) in July 2021.
A partial clinical hold halted accrual of patients into any
study using the agent. Not long after, the FDA issued a warning
about a death risk associated with the OCEAN study.
Other findings concluded that the overall response rate
was 29% in the overall population and 26% in the triple class–
refractory population.
The median duration of response was 5.5 months, with a
median PFS of 4.6 months. The median OS at a median follow-up
of 14 months was 11.6 months.

Regarding safety, grade 3 or greater adverse events (AEs)
occurred in 96% of the 157 patients evaluated. The most common AEs were neutropenia (79%), thrombocytopenia (76%), and
anemia (43%). The most common grade 3 or 4 nonhematologic
event was pneumonia (10%), and reversible thrombocytopenia
and bleeding were also observed in the trial.
The applicant believed that although age-dependent heterogeneity of immunomodulatory drug (IMiD) OS outcomes in
patients with relapsed/refractory multiple myeloma were first
seen in the OCEAN trial, other investigations have shown a heterogeneous treatment effect due to this interaction and prior
IMiD publications have omitted OS discussions in patient subgroups. Because of the prevalent use of IMiD therapy in this
space over the last decade, the company believed these data are
important to communicate to patients and treating clinicians.
The FDA disagreed with the applicant because of the topline
results of OCEAN after the trial failed to demonstrate PFS superiority. Additionally, the OS was worse in the melphalan flufenamide treatment arm vs the control arm.
Although several post hoc exploratory analyses were submitted with the hopes of addressing OS concerns, the FDA
noted that the OCEAN trial was not designed to compare or
evaluate the effect of pomalidomide treatment in the various
age subgroups evaluated by the sponsor. The agency further
noted that treatment arm comparisons of age group noted by
the sponsor did not provide information on the treatment effect
of melphalan flufenamide.
ODAC ultimately decided that given the potential detriment
in OS failure to demonstrate PFS benefit, and lack of appropriate
dose, the benefit-risk profile of melphalan flufenamide is not favorable in patients with relapsed/refractory multiple myeloma.
AVAILABLE AT TARGETEDONC.COM/LINK/1950
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SEPTEMBER 22, 2022

The Oncologic Drugs Advisory Committee (ODAC) voted 9 to
4 that the current benefits of poziotinib do not outweigh its risks
for the treatment of patients with non–small cell lung cancer (NSCLC) with HER2 exon 20 insertion mutations.
The decision was made on day 1 of the September
22-23 ODAC meeting. The vote followed an extensive discussion
about the overall risk-benefit of poziotinib 16 mg once daily with
consideration of the limited response the drug has shown, short
durability of response, high toxicity, inadequate dosage optimization, and the fact the confirmatory clinical trial was delayed.
A new drug application (NDA) was submitted to the FDA for
poziotinib as a potential treatment option for previously treated
locally advanced or metastatic NSCLC harboring HER2 exon 20
insertion mutations.
The proposed indication was supported by results from the
phase 2 ZENITH20 clinical trial (NCT03318939). The NDA was
accepted by the FDA on February 11, 2022, but then raised to
the ODAC.
ZENITH20 is a multicenter, multicohort, open-label study primarily evaluating objective response rate by independent review
committee (IRC) in patients with advanced or metastatic NSCLC.
The secondary outcomes of the study include disease control
rate (DCR), duration of response (DOR), progression-free survival
(PFS), safety/tolerability, and quality of life.

Results reported in 2021 were from 90 patients who had received a median of 2 prior lines of therapy. Poziotinib achieved
an ORR of 27.8% (95% CI, 18.9%-38.2%), with partial response
observed in 25 patients. The DCR achieved with poziotinib was
70.0% (95% CI, 59.4%-79.2%). Seventy-four percent of patients
treated with poziotinib in the study had tumor reduction at a
median shrinkage of 22%.
The agent showed a 5.1-month (95% CI, 4.2-5.5) median
duration of response. Clinical benefit with poziotinib in the study
was irrespective of lines and types of prior therapy, presence of
central nervous system metastasis, and types of HER2 mutations.
The median PFS observed with the agent was 5.5 months
(95% CI, 3.9-5.8), with a 5.1-month median DOR.
Safety findings from ZENITH20 showed that the grade 3
or higher treatment-related adverse events (TRAEs) observed
were rash (48.9%), diarrhea (25.6%), and stomatitis (24.4%).
The majority of patients in the study (76.7%) required dose
reduction. Because of TRAEs, 13.3% of patients permanently
discontinued poziotinib.
Despite the results from ZENITH20, the FDA maintained that
better therapies are now available for patients with HER2 exon
20 insertion mutation–positive NSCLC.
AVAILABLE AT TARGETEDONC.COM/LINK/1951
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Renal Cell Carcinoma
ESMO 2022: New Combinations and
Settings in RCC Show Mixed Results
By Lisa Astor
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N RECENT YEARS, several new treatment
options have been introduced into the landscape for renal cell carcinoma (RCC), especially with immunotherapy-based doublet
regimens in the first-line setting for patients
with clear cell disease. Following these successes,
investigators continue to explore new approaches
for patients in a rapidly evolving field to continue
to move the needle toward improved outcomes for
patients with kidney cancer.
During the European Society for Medical Oncology (ESMO) Congress 2022, mixed results were
seen across the RCC trials, even among several
large phase 3 studies, that continue to challenge
treatment selection in the adjuvant/neoadjuvant
and frontline settings.
Following data revealed at the meeting, Toni
Choueiri, MD, director of the Lank Center for Genitourinary Oncology, medical director for international
strategic initiatives, and coleader of the Kidney Cancer Program at Dana-Farber Cancer Institute, Boston,
Massachusetts, said in a presentation at the ESMO
meeting that his approach for the first-line setting
for patients with metastatic RCC has now adapted to
define immunotherapy plus VEGF inhibition as the
preference for patients with favorable-risk disease.
For those with intermediate-/poor-risk disease,
he would use immunotherapy plus VEGF tyrosine
kinase inhibitors (TKIs) in the case of rapid progression, but immunotherapy doublets are also beneficial
in the case of less rapid progression. Additionally,
in those with sarcomatoid features, nivolumab
(Opdivo) plus ipilimumab (Yervoy) should become
the standard choice, according to Choueiri.
How data revealed at ESMO will continue to affect
treatment choices in the clinic and future research
remains to be seen.

New Immunotherapy Combinations
Among the anticipated presentations highlighted at ESMO included the phase 3 COSMIC-313
trial (NCT03937219), which looked at the triplet
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combination of cabozantinib (Cabometyx), nivolumab,
and ipilimumab in patients with advanced RCC.
In the study, the median progression-free survival (PFS) for the triplet regimen was not reached
(95% CI, 14.0-not evaluable [NE]) compared with
11.3 months with nivolumab and ipilimumab
alone (HR, 0.73; 95% CI, 0.57-0.94; P = .013). At
12 months, the PFS rates were 57% with the triplet
and 49% with the doublet.1
The objective response rate (ORR) with added
cabozantinib was 43% (95% CI, 37.2%-49.2%)
compared with 36% (95% CI, 30.1%-41.8%) without, including complete responses (CRs) in 3% of
patients in both arms. The median duration of
response (DOR) was not reached in either arm.
Patients with intermediate-risk disease showed
even greater benefit from the addition of cabozantinib
(HR, 0.37; 95% CI, 0.47-0.85) compared with those
with poor-risk disease (HR, 1.04; 95% CI, 0.65-1.69).
Adverse events (AEs) were more common with
the triplet regimen but were considered generally
manageable and consistent with the known safety
profi les of each agent. Grade 3/4 treatment-related
AEs (TRAEs) occurred in 73% and 41% of patients
in the cabozantinib and placebo arms, respectively.
Each arm had 3 patients (1%) with grade 5 TRAEs
and treatment discontinuations due to TRAEs were
reported in 12% and 5% of patients, respectively.
In an invited discussion of the presentation,
Sumanta Kumar Pal, MD, FASCO, professor,
Department of Medical Oncology & Therapeutics
Research and co-director of the Kidney Cancer
Program, City of Hope Comprehensive Cancer
Center, Duarte, California, said the trial represented several fi rsts for the RCC field. It was the fi rst
phase 3 clinical trial to use a contemporary control
arm and was the fi rst to compare a triplet with a
doublet, while also meeting its primary end point.
Putting the data into context compared with other
data from the current landscape, Pal cautioned that
there are no overall survival (OS) data available
yet from COSMIC-313, and with the control arm
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During the European Society for Medical Oncology Congress 2022,
data for several phase 2 and 3 trials were presented for renal cell carcinoma
showing mixed results in the adjuvant and frontline disease settings
that will challenge treatment selection going forward in a rapidly evolving field.

differing from that of many other phase 3 trials in
the field, it makes it harder to compare.
Additionally, although “the triplet did do what I
hoped it would do, which is to reduce the rate of primary
progressive disease,” Pal said in an interview with
Targeted Therapies in Oncology™, he also pointed out
that “there’s only a marginal increase in response rate
vs control, and I think there are low CR rates in both
arms, and I think the response rates that we saw in
both arms, as well as the CR rates, fell short of what we
in the RCC community had hoped for.” He suggested
though, that this could be due to patients with more
aggressive disease being enrolled in the triplet study.
The phase 3 PIVOT-09 trial (NCT03729245) looked
at the combination of bempegaldesleukin, a pegylated IL-2 prodrug, and nivolumab in patients with

advanced clear cell RCC in the first-line setting compared with investigator’s choice of either sunitinib
(Sutent) or cabozantinib (Cabometyx).
The combination failed to improve outcomes
over VEGF TKIs, as assessed by the coprimary
end points of ORR and OS in the intermediate-/
poor-risk patient population.2
ORR with the combination was 23.0%, including
CRs in 2.0% of patients, and was 30.6% with TKIs,
including CRs in 2.7%. Specifically, the ORR with
sunitinib was 27.9% and 38.2% with cabozantinib.
The clinical benefit rate was 64.8% with the doublet regimen and 78.7% with the single-agent TKIs.
The median DOR, however, was greater with bempegaldesleukin and nivolumab at 16.4 months (95%
CI, 10.5-22.7) vs 13.2 months (95% CI, 10.6-18.6). 

Immunotherapybased regimens have
shown considerable
benefit in patients
with advanced kidney
cancer and continued
to be explored
in new combinations
and new settings.
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Despite early improvements in OS rates with
the immunotherapy regimen (6 months, 91.3%
vs 85.3%, respectively; 12 months, 78.9% vs
71.9%), the Kaplan-Meier curves eventually
crossed and the median OS was 29.0 months
(95% CI, 25.6-NE) with bempegaldesleukin
and nivolumab compared with NE (95% CI,
25.6-NE) with the TKI arm (HR, 0.82; 95% CI,
0.61-1.10; P = .1915). Subgroup analysis for OS
showed that patients with poor-risk disease
(HR, 0.65; 95% CI, 0.41-1.04) and positive
PD-L1 expression (HR, 0.43; 95% CI, 0.22-0.81)
showed greater benefit from the combination
regimen, and improvement was also seen
when the combination was compared with
sunitinib alone (HR, 0.76; 95% CI, 0.55-1.04).
Of note, patients in the immunotherapy arm
experienced fewer grade 3/4 TRAEs than those
in the TKI arm (25.8% vs 56.5%, respectively).
ESMO discussant Laurence Albiges, MD,
PhD, vice chair of the Department of Cancer
Medicine at Gustave Roussy Institute in
France, suggested that earlier supportive data
for the rationale of the study were perhaps
not strong enough compared with the current
treatment landscape. In the phase 1/2 PIVOT02 trial (NCT02983045) for the combination,
the ORR was 34.7% in the overall cohort
(n = 49) and 25.0% in patients with intermediate-/poor-risk disease.3,4 She noted that this
was not improved over responses seen with
nivolumab monotherapy.3

New Targeted Regimen
The ongoing phase 2 LITESPARK-003 trial
(NCT03634540) is exploring belzutifan
(Welireg), a hypoxia-inducible factor 2α (HIF2α) inhibitor, in combination with cabozantinib in patients with advanced or metastatic
clear cell RCC. Cohort 1 of the study looked
at treatment-naïve patients and cohort
2 looked at patients with prior immunotherapy treatment and up to 2 prior regimens for
locally advanced or metastatic disease. The
regimen showed promising activity in both
cohorts and was well tolerated.5,6
In the treatment-naïve cohort, the ORR was
57%, with CRs in 6% of patients, and the disease control rate (DCR) was 94%. In patients
with intermediate-/poor-risk disease specifically, the ORR was 50% and the DCR was
100%. Those with favorable-risk disease had
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an ORR of 62%, and the DCR was 90%. The
overall median DOR was 28.6 months.5
The median PFS was 30.3 months, and
median OS was not reached.
In the previously treated cohort, the ORR
was 31%, with ORRs of 27% and 32% in
the favorable and intermediate-/poor-risk
patient populations, respectively. The median DOR was 18.6 months. Median PFS was
13.8 months, and median OS was 24.1 months.6
“The data have led us to preliminarily conclude that dual targeting of HIF-2α and VEGF
pathways may be an effective treatment
strategy in advanced clear cell RCC,” presenter Jaime R. Merchan, MD, director, Phase
I Program, University of Miami Sylvester
Comprehensive Cancer Center, Florida, said.

New Disease Settings for
Immunotherapy in RCC
Several anticipated phase 3 studies for neoadjuvant/adjuvant immunotherapy in RCC failed to
demonstrate improvements in outcomes, causing a stir and a great deal of questions about
why these studies did not meet end points.
“I would propose that the emerging bodies
of evidence do cause some pause in the overall
role of adjuvant immunotherapy for RCC, but I
still think it represents the standard clinical
practice for the time being,” Pal said.
In the open-label, randomized, phase 3
PROSPER RCC trial (ECOG-ACRIN EA8143;
NCT03055013), neoadjuvant nivolumab was
explored prior to nephrectomy followed by
adjuvant nivolumab and was compared with
surgery alone in patients with high-risk RCC.
Patients in the investigational arm received
1 dose of nivolumab followed by partial or radical nephrectomy and 9 doses of nivolumab.7
The trial, which had a primary end point of
recurrence-free survival (RFS), was stopped
for inefficacy at the fi rst interim analysis
when it was made clear that there was no
benefit in RFS with neoadjuvant and adjuvant therapy compared with surgery alone
(HR, 0.97; 95% CI, 0.74-1.28; 1-sided P = .43).
More AEs were observed in the nivolumab arm compared with the surgery-alone
arm (treatment-related AEs, 78% vs 27%,
respectively). However, this was considered
consistent with the known safety profile of
nivolumab from other clinical trials. Fourteen

percent of patients discontinued treatment
because of any AE in the nivolumab arm.
James Larkin, MD, the lead of the Uncommon Cancers Theme at The Royal Marsden,
Biomedical Research Centre, The Institute of
Cancer Research in London, United Kingdom,
noted in a presentation regarding perioperative
strategies in high-risk RCC that the PROSPER
RCC trial unfortunately does not have an adjuvant-only arm for more accurate comparison.

Perioperative Strategies
Use of nivolumab and ipilimumab as adjuvant therapy for patients with localized,
resected RCC was explored in part A of the
phase 3 CheckMate 914 trial (NCT03138512).
Disease-free survival (DFS) by blinded independent central review was the primary end
point of the study.8
The adjuvant combination regimen did
not show a significant benefit over placebo;
median DFS with nivolumab and ipilimumab was not reached compared with
50.7 months with placebo, with an HR of 0.92
(95% CI, 0.71-1.19; P = .5347). At 24 months,
the DFS rate was 76.4% with adjuvant therapy vs 74.0% with placebo.
Investigator assessment of DFS showed
similar 24-month rates, at 77.1% and 74.1%,
respectively. Larkin noted that these data
were a surprise to him.
Some subgroups did demonstrate greater
benefit for the adjuvant regimen, especially
for those with sarcomatoid features (HR,
0.29; 95% CI, 0.09-0.91). However, this was
demonstrated in a small subset of patients
(n = 40 total between both arms).
Additionally, many more patients discontinued treatment from the investigational
arm vs the placebo arm (43% vs 11%, respectively), including because of AEs (33% vs 1%).
Part B of the study is ongoing and will
explore the use of adjuvant nivolumab monotherapy. “I think this comparison of [part] A
vs [part] B in due course will be important,
and I hope, illuminating.”
IMmotion010 was a double-blind phase 3
trial (NCT03024996) that investigated the use
of adjuvant atezolizumab (Tecentriq) compared with placebo in patients with resected
intermediate- to high-risk RCC and clear cell
and/or sarcomatoid components. The primary

“I think the bottom line here is that we need to be able to select patients
better for treatment, so who really needs anti–CTLA-4 in addition to
anti–PD-1, and unfortunately in kidney cancer today in 2022, we still do not
have any clinically usable molecular markers for treatment selection.”
–James Larkin, MD

end point was investigator-assessed DFS in
the intention-to-treat population.9,10
The median DFS was 57.2 months (95% CI,
44.6-NE) with atezolizumab compared with
49.5 months (95% CI, 47.4-NE) with placebo,
but the difference was not considered statistically significant (HR, 0.93; 95% CI, 0.75-1.15;
P = .50). At 2 years, the DFS rates were 67%
with atezolizumab and 65% with placebo.
Patients with higher PD-L1 expression
(tumor-infi ltrating immune cells 2/3) did
demonstrate greater benefit from adjuvant
therapy with the median DFS with atezolizumab NE compared with 49.5 months with
placebo (HR, 0.57; 95% CI, 0.29-1.15).
OS also showed no significant benefit for
atezolizumab (HR, 0.97; 95% CI, 0.67-1.42).
Larkin pointed out in his presentation that
atezolizumab does not have the same track
record in metastatic RCC as the PD-1 inhibitors.

Putting Neoadjuvant
Trials Into Context
“None of these 3 trials seemed to result in
an efficacy benefit, so I guess the question
is: What does that mean?” Larkin said. “The
main point that I want to make is that [these]
trials are not homogeneous.”
He suggested that a true understanding of
the curative benefit of neoadjuvant and adjuvant therapy is difficult to answer and would
require a nonfeasible clinical trial.
Comparatively, Larkin pointed to another
phase 3 trial of adjuvant immunotherapy
in RCC, which he called “solid.” The KEYNOTE-564 trial (NCT03142334) of adjuvant
pembrolizumab (Keytruda), which was not
presented at ESMO, did show a DFS benefit
amounting to a 37% reduction in risk of disease progression over placebo. The median
DFS was not reached in either treatment arm.11
Evidence from this trial supported the
November 2021 FDA approval of adjuvant
pembrolizumab in patients with intermediate-/high-risk RCC following resection.12
Patients with M1 with no evidence of
disease showed significant benefit in a subgroup analysis with an HR of 0.28 (95% CI,
0.12-0.66), although this was a small subset.11 Larkin also noted that the population
with M1 with no evidence of disease was not
included in CheckMate 914.

Although OS data from KEYNOTE-564 are
not completely mature, there was a signal of
benefit with an HR of 0.52 (95% CI, 0.31-0.86).
When comparing KEYNOTE-564 and
CheckMate 914 specifically, Larkin noted
that both nivolumab and pembrolizumab
have clear activity in advanced disease and
are approved for use in these settings, “and
I think it’s unlikely there’s any significant
difference between these 2 drugs.”
He suggested that the high rate of toxicity
in CheckMate 914 could have been driven by
ipilimumab. “We can justify more toxicity in
principle, but only if there is a clear upside. I
think the bottom line here is that we need to
be able to select patients better for treatment,
so who really needs anti–CTLA-4 in addition
to anti–PD-1, and unfortunately in kidney
cancer today in 2022, we still do not have
any clinically usable molecular markers for
treatment selection,” Larkin concluded.
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Non–Clear Cell RCC

7. Allaf M, Kim SE, Harshman LC, et al. Phase III randomized study com-

Following the success of the combination
of pembrolizumab and lenvatinib (Lenvima) in clear cell RCC, the combination was
explored in the frontline setting in patients
with locally advanced or metastatic non–
clear cell RCC in the single-arm phase 2
KEYNOTE-B61 trial (NCT04704219).13
The ORR in the study was 47.6% (95%
CI, 36.4%-58.9%), including CRs in 3.7%
of patients. The DCR was 79.3% (95% CI,
68.9%-87.4%). The median DOR was not yet
reached. PFS and OS rates at 6 months were
72.3% (95% CI, 60.7%-81.0%) and 87.8% (95%
CI, 78.5%-93.2%), respectively.
Patients with positive PD-L1 expression
showed more of a benefit than those with negative expression (ORR, 54.5% vs 27.3%, respectively), but responses were seen regardless of
risk status (ORR, 56.3% with favorable risk vs
42% with intermediate/poor risk).
“Given the encouraging ORR and DCR,
lenvatinib plus pembrolizumab may represent a potential frontline treatment option
for nccRCC,” Albiges, the lead investigator,
said during the presentation of the data. TT
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randomized, phase 3 CheckMate 914 trial. Ann Oncol. 2022;33(suppl
7):S808-S869. doi:10.1016/annonc/annonc1089
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Olaparib/Bevacizumab Improves OS
in HRD+ Ovarian Cancer
By Kristie L. Kahl

 CONT INU ED FROM COV ER

bevacizumab maintenance therapy reduced the
risk for death by 38% (HR, 0.62; 95% CI, 0.45-0.85),
with 5-year OS rates of 65.5% with the combination
regimen and 48.4% with placebo. This benefit was
consistent across patients who harbored a BRCA
mutation (5-year OS rates, 73.2% vs 53.8%, respectively; HR, 0.60; 95% CI, 0.39-0.93) and those who
did not (5-year OS rates, 54.7% vs 44.2%, respectively; HR, 0.71; 95% CI, 0.45-1.13). However, no
benefit was seen in HRD-negative patients (5-year
OS rates, 32.3% vs 25.7%, respectively; HR, 1.19;
95% CI, 0.88-1.63) (TABLE 1).
As of the fi nal analysis, adverse events (AEs) of
special interest in the olaparib and placebo groups
included myelodysplastic syndrome (MDS)/acute
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Professor of Medical Oncology
Centre Leon Berard
Université Claude Bernard
President, GINECO Group
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TA B L E . O S A N A LY S I S B Y S U B G R O U P 1

PATIENT POPULATION

OLAPARIB/
BEVACIZUMAB ARM

BEVACIZUMAB/
PLACEBO ARM

HR (95% CI)

56.5 months

51.6 months

0.92 (0.76-1.12); P = .4118

47.3%

41.5%

13.6

75.2 months (unstable)

57.3 months

0.62 (0.45-0.85)

65.5%

48.4%

75.2 months (unstable)

66.9 months

73.2%

53.8%

ITT
Median OS
5-year OS rate
HRD-POSITIVE PATIENTS
Median OS
5-year OS rate
BRCA-MUTANT PATIENTS
Median OS
5-year OS rate

0.60 (0.39-0.93)

HRD-POSITIVE, EXCLUDING BRCA-MUTANT PATIENTS
Median OS
5-year OS rate

NR

52.0 months

54.7%

44.2%

36.8 months

40.4 months

25.7%

32.3%

0.71 (0.45-1.13)

HRD-NEGATIVE PATIENTS
Median OS
5-year OS rate

HRD, homologous recombination deficiency; ITT, intention to treat; NR, not reached; OS, overall survival.
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1.19 (0.88-1.63)

myeloid leukemia (AML)/aplastic anemia (1.7%
vs 2.2, respectively), new primary malignancies
(4.1% vs 3.0%), and pneumonitis (1.3% vs 0.7%).
“Incidence of MDS/AML and new primary malignancies remained low and balanced between
arms,” Ray-Coquard said.

Safety Signals
All patients had discontinued treatment as of the
second interim analysis. Treatment-emergent AEs
were previously reported, and no new safety signals were reported with longer follow-up.
In the randomized, double-blind, international
phase 3 trial, patients were randomized 2:1 to
receive either 300-mg olaparib tablets twice daily
(n = 537) or placebo (n = 269) for up to 24 months.
All patients received 15 mg/kg bevacizumab
every 3 weeks for up to 15 months.
Progression-free survival (PFS) served as the
primary end point. Secondary end points included
time to second progression (PFS2) and OS.
To be eligible for the trial, patients had to have
newly diagnosed, International Federation of Gynecology and Obstetrics stage III to IV, high-grade
serous or endometrioid ovarian, fallopian tube,
and/or primary peritoneal cancer, and a response
after fi rst-line platinum-taxane chemotherapy
plus bevacizumab. First-line treatment included up-front or interval surgery and platinumtaxane–based chemotherapy plus 2 or more cycles
of bevacizumab. Patients were eligible regardless
of surgical outcome or BRCA mutation status.
Patients in the olaparib arm had a median age of
61 years (range, 32-87). In total, 47% of the olaparib
group had HRD positivity, including those with
(29%) and without (18%) BRCA mutations.
Moreover, the majority of those who received
olaparib underwent up-front surgery (50%),
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with 54% of the arm reporting no evidence of disease.
In total, 19.6% of patients in the olaparib arm
(n = 105) and 45.7% of patients in the placebo
arm (n = 123) received a PARP inhibitor during
any subsequent treatment. In the HRD-positive
subgroup, the rates of subsequent PARP inhibition use were 17.3% and 50.8% in the olaparib
(n = 44) and placebo arms (n = 67), respectively.
In the primary analysis of the trial, after
a median follow-up of 22.9 months, median
PFS with olaparib plus bevacizumab was
22.1 months compared with 16.6 months with
placebo plus bevacizumab (HR, 0.59; 95% CI,
0.49-0.72; P < .001). In HRD-positive patients,
median PFS with olaparib vs placebo among
those with a BRCA mutation was 37.2 months
vs 17.7 months, respectively (HR, 0.33;
95% CI, 0.25-0.45), and was 28.1 months vs
16.6 months (HR, 0.43; 95% CI, 0.28-0.66)
among patients who did not have BRCA mutations.2 In the fi nal analysis, the median PFS
was 46.8 months with olaparib compared
with 17.6 months with placebo (HR, 0.41; 95%
CI, 0.32-0.54), with 5-year PFS rates of 46.1%
vs 19.2%, respectively.1 TT
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Abemaciclib Plus Aromatase
Inhibitor Shows Improved OS
in HR+/HER2–Breast Cancer
By Jordyn Sava

A

BEMACICLIB (VERZENIO) PLUS a nonsteroidal aromatase inhibitor (NSAI) led to an increase
in median overall survival (OS) in patients with
hormone receptor–positive, HER2-negative early breast
cancer, both in the intent-to-treat (ITT) population
and in a subgroup of patients with visceral disease
(sVD), according to results of the phase 3 MONARCH
trial (NCT02246621).1
Findings from the second prespecified interim overall survival analysis of MONARCH 3 were presented
at the European Society for Medical Oncology (ESMO)
Congress 2022 by Matthew P. Goetz, MD, chair of the
Breast Cancer Disease-Oriented Group and coleader
of the Women’s Cancer Program at Mayo Clinic in
Rochester, Minnesota.
Analysis results showed an increase in the median
OS by more than 12 months with the addition of abemaciclib to NSAI. However, neither the ITT nor sVD
populations’ results met the threshold for formal statistical significance.
“At this second interim analysis, a numerically favorable overall survival difference was observed in both
the intent-to-treat population, as well as this subgroup
of patients with visceral disease,” Goetz said in a presentation of the data.
“Although neither group met the threshold for stopping or for statistical significance due to the α spending
procedure, in the intent-to-treat population, this was a
greater than 12-month difference, and in the visceral
disease population, this was greater than 16 months.”
Goetz continued, adding, “consistent overall
survival differences were observed across the
prespecified subgroups, abemaciclib delayed 
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subsequent receipt of chemotherapy, and we
saw no new safety signals.”
Abemaciclib is an oral, potent CDK4/6
inhibitor. It is the fi rst of its kind to be
approved in advanced breast cancer and
in combination with endocrine therapy for
the adjuvant treatment of patients with
high-risk, hormone receptor–positive, HER2negative early breast cancer.
Previously, MONARCH 2 (NCT02107703)
led to the approval of abemaciclib in combination with fulvestrant (Faslodex) in patients
with hormone receptor–positive, HER2negative advanced breast cancer who progressed on prior endocrine therapy.2 A significant improvement in OS for the combination
was demonstrated in the trial, leading to the
start of the MONARCH 3 trial.
In the randomized, double-blind, placebocontrolled MONARCH 3 trial, the combination of abemaciclib and an NSAI was
examined in postmenopausal women with
hormone receptor–positive, HER2-negative
metastatic or locally advanced breast cancer.
Enrollment was open to female patients
18 years and older with hormone receptor–
positive, HER2-negative breast cancer with
locoregionally recurrent disease that could
not be fi xed by resection or radiation therapy
with curative intent or metastatic disease.
Other requirements were to be postmenopausal and to have measurable disease or
nonmeasurable bone-only disease, an ECOG
performance status of 0 or 1, adequate organ
function, and the ability to swallow capsules.
Additionally, patients must have discontinued previous localized radiotherapy.
The primary end point was investigatorassessed progression-free survival (PFS).
Secondary end points included OS; percentage of patients with complete response; partial response, or stable disease; duration of
response; pharmacokinetics; and safety.
A total of 493 patients were randomly
assigned 2:1 to receive either 150 mg of abemaciclib twice a day plus 1 mg of anastrozole
or 2.5 mg of letrozole daily (n = 328), or placebo plus the same dosages of anastrozole or
letrozole (n = 165).
Findings showed that with a median follow-up of 26.7 months, PFS for those receiving
abemaciclib plus NSAI was 28.2 months vs
14.8 months with placebo plus NSAI (HR, 0.540;
95% CI, 0.418-0.698; P = .000021). At this time,
OS data were immature with 29.5% of events
observed between each arm of the study.
At the time of the second interim analysis with a data cutoff of July 2, 2021, the
median OS for the ITT population was
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67.1 months for those receiving abemaciclib
plus NSAI vs 54.5 months for those administered placebo plus NSAI (HR, 0.754; 95 CI,
0.584-0.974; P = .0301).
In the ITT population, and with a median
follow-up of 5.8 years, the median PFS for
those in the abemaciclib plus NSAI arm
was 29.0 months vs 14.8 in the placebo plus
NSAI arm (HR, 0.518; 95% CI, 0.415-0.648;
P < .0001). There are more patients remaining
progression free at 5 years in the abemaciclib plus NSAI arm at 26.7% vs those in the
placebo plus NSAI arm at 9.6%.
The chemotherapy-free survival for
patients in the ITT population also was higher with abemaciclib plus NSAI at 46.7 months
vs 30.6 months for placebo plus NSAI (HR,
0.636; 95% CI, 0.505-0.801).
For the subgroup of patients with sVD in
the second interim analysis, the median
OS was 65.1 months with abemaciclib plus
NSAI vs 48.8 months with placebo plus NSAI
(HR, 0.708; 95 CI, 0.508-0.985; P = .0392).
Although statistical significance was not
reached, these data are still maturing favorably with a 16.3-month difference in median
OS (HR, 0.708; 95% CI, 0.508-0.985).
No new safety signals were observed with
long-term use of abemaciclib. A total of 323
patients (98.8%) in the abemaciclib plus
NSAI arm had at least 1 treatment-emergent
adverse event (TEAE) of any grade vs 152
patients (94.4%) who were given placebo plus
NSAI. The most common any-grade TEAEs
for those given abemaciclib were diarrhea
(83.2%), neutropenia (46.8%), and fatigue
(44.3%). The most common grade 3 and
greater TEAEs in this arm were neutropenia
(27.2%), diarrhea (9.8%), and anemia (8.9%).
Overall, these updated findings showed there
to be a longer OS observed in both the ITT and
sVD populations and that safety data were consistent with the known profile of abemaciclib.
“The fi nal OS analysis is planned after at
least 315 events in the ITT and at least 189
events in the visceral disease subgroup. We
anticipate that the fi nal overall survival data
should be read out in 2023,” Goetz said. TT
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Sacituzumab Govitecan
Shows Strong ORR, PFS Benefit
in HER2-Low/IHC 0
Metastatic Breast Cancer
By Jason Harris
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ACITUZUMAB
GOVITECAN-HZIY
(TRODELVY)
improved
progression-free survival (PFS) and overall
response rate (ORR) in patients with HER2-low
or HER2–immunohistochemistry zero (IHC 0)
hormone receptor–positive metastatic breast
cancer in a subgroup analysis of the phase 3
TROPiCS-02 trial (NCT03901339), according
to findings presented during the European
Society for Medical Oncology Congress 2022.1
Patients with HER2-low disease assigned to
sacituzumab govitecan had superior median
PFS compared with physician’s choice of treatment (6.4 months vs 4.2 months, respectively;
HR, 0.58; 95% CI, 0.42-0.79; P < .001). PFS was
similarly superior with sacituzumab govitecan
vs physician’s choice of treatment in the IHC
0 (5.0 months vs 3.4 months, respectively; HR,
0.72; 0.51-1.00; P = .05) and intention-to-treat
(ITT; 5.5 months vs 4.0 months; HR, 0.66; 95%
CI, 0.53-0.83; P = .0003) populations.
“This study demonstrated improved efficacy outcomes on sacituzumab govitecan vs
[physician’s choice of treatment] in HER2-low
as well as hormone receptor–positive, HER2negative metastatic breast cancer,” Frederik
Marmé, MD, head of the Section of Gynecological Oncology at Medical Faculty
Mannheim of Heidelberg University in Germany, said during the congress. “Sacituzumab
govitecan should be considered an effective
treatment option for patients with [hormone
receptor–positive], HER2-negative metastatic
breast cancer regardless of HER2 IHC status.
“HER2 low is a relatively newly defined subpopulation of HER2-negative patients that has
recently gained therapeutic interest,” Marmé
noted. This subcategory accounts for approximately 65% of patients with hormone receptor–positive/HER2-negative breast cancer.
Investigators in the TROPiCS-02 trial
enrolled 543 patients who had previously
received a taxane, endocrine therapy, CDK4/6

inhibitor, and 2 to 4 prior lines of chemotherapy.
Patients were randomly assigned to 10 mg/kg
sacituzumab govitecan on days 1 and 8
of a 21-day cycle or physician’s choice of
treatment (either capecitabine, vinorelbine,
gemcitabine, or eribulin) until progression
or unacceptable toxicity
Fifty-two percent of patients were HER2 low
(IHC 1+ or IHC 2+, ISH negative/unverified);
of those, 149 were assigned to sacituzumab
govitecan and 134 to physician’s choice.
Forty percent of patients were IHC 0; of those,
101 were assigned sacituzumab govitecan
and 116 were assigned to physician’s choice.
Forty-three patients (8%) were excluded from
analysis due to missing IHC status.
ORR favored sacituzumab govitecan in the
HER2-low (26% vs 12%; odds ratio [OR], 2.52;
95% CI, 1.33-4.78) and ITT (21% vs 14%; OR, 1.63;
95% CI, 1.04-2.55) populations over physician’s
choice of therapy. However, the Trop-2–directed
antibody-drug conjugate (ADC) did not improve
ORR in the IHC 0 cohort (16% vs 15%, respectively; OR, 1.10; 95% CI, 0.52-2.30). Two complete
responses were reported in the HER2-low group.1
Clinical benefit rates (CBRs) also favored
the sacituzumab govitecan arm in all 3 populations. In the HER2-low group, the CBR was
38% with the ADC vs 19% with physician’s
choice of therapy (OR, 2.50; 95% CI, 1.46-4.30);
31% vs 22%, respectively, in the HER2–IHC
0 group (OR, 1.61; 95% CI, 0.87-2.97); and in
the ITT group, the CBRs were 34% and 22%,
respectively (OR, 1.84; 95% CI, 1.25-2.69).
The median duration of response (DOR)
in the HER2-low group was 7.4 months (95%
CI, 5.8-8.9) with sacituzumab govitecan vs
4.1 months (95% CI, 2.8-6.1) with physician’s
choice of therapy. Similarly, DOR was superior
in the sacituzumab govitecan arms vs physician’s-choice-of-therapy arms in the IHC 0 (8.1
months vs 6.1 months, respectively) and the
ITT (7.4 months vs 5.6 months) subgroups.

“The safety profile of sacituzumab govitecan
in the HER2-low as well as HER2-zero subgroups
was generally consistent with that of the overall
TROPiCS-02 safety population,” Marmé said.
Shom Goel, MD, a consultant medical
oncologist and group leader at the Peter MacCallum Cancer Centre in Melbourne, Australia, offered perspective on the fi ndings. He
noted that the difference between HER2 low
and IHC 0 is “very blurry.”
“As more ADCs come onto the market, we’re
going to have to be careful that we don’t get
caught up chasing our tail trying to classify and
reclassify breast cancer using very imperfect
tools [that] do not have a biological basis,” he said.
Earlier in the conference, Hope S. Rugo, MD,
FASCO, professor of medicine and director of
breast oncology and clinical trials education
at University of California, San Francisco
Helen Diller Family Comprehensive Cancer
Center, presented data showing that sacituzumab govitecan provided a clinically meaningful overall survival benefit for patients
with pretreated hormone receptor–positive,
HER2-negative metastatic breast cancer
who were resistant to endocrine therapy.
Sacituzumab govitecan induced a 3.2-month
improvement in survival and a 21% relative
reduction in the risk for death compared
with physician’s choice of treatment.2 TT
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second-line advanced RCC

• 14.6-month median PFS (95% CI: 5.9-20.1) with LENVIMA + everolimus vs 5.5 months (95% CI: 3.5-7.1)
with everolimus alone (HR: 0.37 [95% CI: 0.22-0.62])1
— 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm

LENVIMA + everolimus is the only TKI-mTOR inhibitor combination
following anti-angiogenic therapy in advanced RCC1,2
INDICATION
LENVIMA is indicated in combination with everolimus, for the treatment of
adult patients with advanced renal cell carcinoma (RCC) following one prior
anti-angiogenic therapy.
SELECTED SAFETY INFORMATION
Warnings and Precautions
Hypertension. In DTC (differentiated thyroid cancer), hypertension occurred in
73% of patients on LENVIMA (44% grade 3-4). In RCC (renal cell carcinoma),
hypertension occurred in 42% of patients on LENVIMA + everolimus (13% grade
3). Systolic blood pressure ≥160 mmHg occurred in 29% of patients, and 21%
had diastolic blood pressure ≥100 mmHg. In HCC (hepatocellular carcinoma),
hypertension occurred in 45% of LENVIMA-treated patients (24% grade 3). Grade
4 hypertension was not reported in HCC.
Serious complications of poorly controlled hypertension have been reported.
Control blood pressure prior to initiation. Monitor blood pressure after 1
week, then every 2 weeks for the first 2 months, and then at least monthly
thereafter during treatment. Withhold and resume at reduced dose when
hypertension is controlled or permanently discontinue based on severity.
Cardiac Dysfunction. Serious and fatal cardiac dysfunction can occur
with LENVIMA. Across clinical trials in 799 patients with DTC, RCC, and HCC,
grade 3 or higher cardiac dysfunction occurred in 3% of LENVIMA-treated
patients. Monitor for clinical symptoms or signs of cardiac dysfunction.
Withhold and resume at reduced dose upon recovery or permanently
discontinue based on severity.
Arterial Thromboembolic Events. Among patients receiving LENVIMA
or LENVIMA + everolimus, arterial thromboembolic events of any severity
occurred in 2% of patients in RCC and HCC and 5% in DTC. Grade 3-5 arterial
thromboembolic events ranged from 2% to 3% across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic
events of any severity occurred in 5% of patients in CLEAR, including
myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue following an arterial thrombotic event. The safety of
resuming after an arterial thromboembolic event has not been established,
and LENVIMA has not been studied in patients who have had an arterial
thromboembolic event within the previous 6 months.

Hepatotoxicity. Across clinical studies enrolling 1327 LENVIMA-treated
patients with malignancies other than HCC, serious hepatic adverse reactions
occurred in 1.4% of patients. Fatal events, including hepatic failure, acute
hepatitis and hepatorenal syndrome, occurred in 0.5% of patients. In HCC,
hepatic encephalopathy occurred in 8% of LENVIMA-treated patients
(5% grade 3-5). Grade 3-5 hepatic failure occurred in 3% of LENVIMAtreated patients; 2% of patients discontinued LENVIMA due to hepatic
encephalopathy, and 1% discontinued due to hepatic failure.
Monitor liver function prior to initiation, then every 2 weeks for the first
2 months, and at least monthly thereafter during treatment. Monitor
patients with HCC closely for signs of hepatic failure, including hepatic
encephalopathy. Withhold and resume at reduced dose upon recovery or
permanently discontinue based on severity.
Renal Failure or Impairment. Serious including fatal renal failure or
impairment can occur with LENVIMA. Renal impairment was reported in 14%
and 7% of LENVIMA-treated patients in DTC and HCC, respectively. Grade
3-5 renal failure or impairment occurred in 3% of patients with DTC and
2% of patients with HCC, including 1 fatal event in each study. In RCC, renal
impairment or renal failure was reported in 18% of LENVIMA + everolimus–
treated patients (10% grade 3).
Initiate prompt management of diarrhea or dehydration/hypovolemia.
Withhold and resume at reduced dose upon recovery or permanently
discontinue for renal failure or impairment based on severity.
Proteinuria. In DTC and HCC, proteinuria was reported in 34% and 26% of
LENVIMA-treated patients, respectively. Grade 3 proteinuria occurred in 11%
and 6% in DTC and HCC, respectively. In RCC, proteinuria occurred in 31% of
patients receiving LENVIMA + everolimus (8% grade 3). Monitor for proteinuria
prior to initiation and periodically during treatment. If urine dipstick proteinuria
≥2+ is detected, obtain a 24-hour urine protein. Withhold and resume at
reduced dose upon recovery or permanently discontinue based on severity.
Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the
most frequent cause of dose interruption/reduction, and diarrhea recurred
despite dose reduction. Promptly initiate management of diarrhea. Withhold
and resume at reduced dose upon recovery or permanently discontinue
based on severity.
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• 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm1
— 21 patients (41%) who received LENVIMA + everolimus progressed vs 35 patients (70%) who received everolimus
— Death occurred in 5 patients (10%) who received LENVIMA + everolimus vs 2 patients (4%) who received
everolimus
• The treatment effect of LENVIMA + everolimus on PFS was supported by a retrospective, independent review
of radiographs with an observed HR of 0.43 (95% CI: 0.24-0.75) compared with the everolimus arm1
• Study 205 randomized 153 patients with advanced or metastatic renal cell carcinoma who had previously
received anti-angiogenic therapy 1:1:1 to LENVIMA 18 mg + everolimus 5 mg, LENVIMA 24 mg monotherapy, or
everolimus 10 mg monotherapy. All medications were administered orally once daily. Patients were required to
have histological confirmation of clear cell RCC and Eastern Cooperative Oncology Group performance status
of 0 or 1. Patients were stratified by hemoglobin level (≤13 g/dL vs >13 g/dL for males and ≤11.5 g/dL vs >11.5 g/
dL for females) and corrected serum calcium (≥10 mg/dL vs <10 mg/dL). The major efficacy outcome measure
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1. Other efficacy outcome measures included overall survival and objective response rate1
RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=confidence interval; HR=hazard ratio.

SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d)
Fistula Formation and Gastrointestinal Perforation. Of the 799
patients treated with LENVIMA or LENVIMA + everolimus in DTC, RCC, and
HCC, fistula or gastrointestinal perforation occurred in 2%. Permanently
discontinue in patients who develop gastrointestinal perforation of any
severity or grade 3-4 fistula.
QT Interval Prolongation. In DTC, QT/QTc interval prolongation occurred
in 9% of LENVIMA-treated patients and QT interval prolongation of >500
ms occurred in 2%. In RCC, QTc interval increases of >60 ms occurred in
11% of patients receiving LENVIMA + everolimus and QTc interval >500 ms
occurred in 6%. In HCC, QTc interval increases of >60 ms occurred in 8% of
LENVIMA-treated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically
during treatment. Monitor electrocardiograms in patients with congenital long
QT syndrome, congestive heart failure, bradyarrhythmias, or those who are
taking drugs known to prolong the QT interval, including Class Ia and III
antiarrhythmics. Withhold and resume at reduced dose upon recovery based
on severity.
Hypocalcemia. In DTC, grade 3-4 hypocalcemia occurred in 9% of
LENVIMA-treated patients. In 65% of cases, hypocalcemia improved
Please see all Selected Safety Information throughout and
accompanying brief summary of full prescribing information.

or resolved following calcium supplementation with or without dose
interruption or dose reduction. In RCC, grade 3-4 hypocalcemia occurred in
6% of LENVIMA + everolimus–treated patients. In HCC, grade 3 hypocalcemia
occurred in 0.8% of LENVIMA-treated patients. Monitor blood calcium levels
at least monthly and replace calcium as necessary during treatment. Withhold
and resume at reduced dose upon recovery or permanently discontinue
depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS). Across
clinical studies of 1823 patients who received LENVIMA as a single agent, RPLS
occurred in 0.3%. Confirm diagnosis of RPLS with MRI. Withhold and resume at
reduced dose upon recovery or permanently discontinue depending on severity and
persistence of neurologic symptoms.

Visit www.LENVIMA.com/hcp to learn more

SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d)
Hemorrhagic Events. Serious including fatal hemorrhagic events can occur with
LENVIMA. In DTC, RCC, and HCC clinical trials, hemorrhagic events, of any grade,
occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in
combination with everolimus. The most frequently reported hemorrhagic events (all
grades and occurring in at least 5% of patients) were epistaxis and hematuria. In
DTC, grade 3-5 hemorrhage occurred in 2% of LENVIMA-treated patients, including
1 fatal intracranial hemorrhage among 16 patients who received LENVIMA and had
CNS metastases at baseline. In RCC, grade 3-5 hemorrhage occurred in 8% of
LENVIMA + everolimus–treated patients, including 1 fatal cerebral hemorrhage. In
HCC, grade 3-5 hemorrhage occurred in 5% of LENVIMA-treated patients,
including 7 fatal hemorrhagic events. Serious tumor-related bleeds, including fatal
hemorrhagic events, occurred in LENVIMA-treated patients in clinical trials and in
the postmarketing setting. In postmarketing surveillance, serious and fatal carotid
artery hemorrhages were seen more frequently in patients with anaplastic thyroid
carcinoma (ATC) than other tumors. Safety and effectiveness of LENVIMA in
patients with ATC have not been demonstrated in clinical trials.

Adverse Reactions
In RCC, the most common adverse reactions (≥30%) observed in LENVIMA +
everolimus–treated patients were diarrhea (81%), fatigue (73%), arthralgia/myalgia
(55%), decreased appetite (53%), vomiting (48%), nausea (45%), stomatitis (44%),
hypertension (42%), peripheral edema (42%), cough (37%), abdominal pain (37%),
dyspnea (35%), rash (35%), decreased weight (34%), hemorrhagic events (32%),
and proteinuria (31%). The most common serious adverse reactions (≥5%) were
renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%),
diarrhea (5%), vomiting (5%), and dyspnea (5%). Adverse reactions led to dose
reductions or interruption in 89% of patients. The most common adverse reactions
(≥5%) resulting in dose reductions were diarrhea (21%), fatigue (8%),
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients.

Consider the risk of severe or fatal hemorrhage associated with tumor invasion or
infiltration of major blood vessels (eg, carotid artery). Withhold and resume at
reduced dose upon recovery or permanently discontinue based on severity.

No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or
moderate (CLcr 30-59 mL/min) renal impairment. LENVIMA concentrations may
increase in patients with DTC, RCC, or EC (endometrial carcinoma) and severe (CLcr
15-29 mL/min) renal impairment. Reduce the dose for patients with DTC, RCC, or EC
and severe renal impairment. There is no recommended dose for patients with HCC
and severe renal impairment. LENVIMA has not been studied in patients with
end-stage renal disease.

Impairment of Thyroid Stimulating Hormone Suppression/Thyroid
Dysfunction. LENVIMA impairs exogenous thyroid suppression. In DTC, 88% of
patients had baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In
patients with normal TSH at baseline, elevation of TSH level >0.5 mU/L was
observed post baseline in 57% of LENVIMA-treated patients. In RCC and HCC,
grade 1 or 2 hypothyroidism occurred in 24% of LENVIMA + everolimus–treated
patients and 21% of LENVIMA-treated patients, respectively. In patients with normal
or low TSH at baseline, elevation of TSH was observed post baseline in 70% of
LENVIMA-treated patients in HCC and 60% of LENVIMA + everolimus–treated
patients in RCC.
Monitor thyroid function prior to initiation and at least monthly during treatment.
Treat hypothyroidism according to standard medical practice.
Impaired Wound Healing. Impaired wound healing has been reported in
patients who received LENVIMA. Withhold LENVIMA for at least 1 week 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 LENVIMA after resolution
of wound healing complications has not been established.

Use in Specific Populations
Because of the potential for serious adverse reactions in breastfed infants, advise
women to discontinue breastfeeding during treatment and for at least 1 week after the
last dose. LENVIMA may impair fertility in males and females of reproductive potential.

No dose adjustment is recommended for patients with HCC and mild
hepatic impairment (Child-Pugh A). There is no recommended dose for patients
with HCC with moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic
impairment. No dose adjustment is recommended for patients with DTC, RCC, or
EC and mild or moderate hepatic impairment. LENVIMA concentrations may
increase in patients with DTC, RCC, or EC and severe hepatic impairment. Reduce
the dose for patients with DTC, RCC, or EC and severe hepatic impairment.
Please see Brief Summary on the following pages.
References: 1. LENVIMA [package insert]. Nutley, NJ: Eisai Inc. 2. AFINITOR [package insert]. East
Hanover, NJ: Novartis Pharmaceuticals Corporation; 2020.

Osteonecrosis of the Jaw (ONJ). ONJ has been reported in patients receiving
LENVIMA. Concomitant exposure to other risk factors, such as bisphosphonates,
denosumab, dental disease, or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically
during LENVIMA treatment. Advise patients regarding good oral hygiene practices
and to consider having preventive dentistry performed prior to treatment with
LENVIMA and throughout treatment with LENVIMA.
Avoid invasive dental procedures, if possible, while on LENVIMA treatment,
particularly in patients at higher risk. Withhold LENVIMA for at least 1 week prior to
scheduled dental surgery or invasive dental procedures, if possible. For patients
requiring invasive dental procedures, discontinuation of bisphosphonate treatment
may reduce the risk of ONJ.
Withhold LENVIMA if ONJ develops and restart based on clinical judgement of
adequate resolution.
Embryo-Fetal Toxicity. Based on its mechanism of action and data from animal
reproduction studies, LENVIMA can cause fetal harm when administered to
pregnant women. In animal reproduction studies, oral administration of lenvatinib
during organogenesis at doses below the recommended clinical doses resulted in
embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. Advise pregnant
women of the potential risk to a fetus and advise females of reproductive potential
to use effective contraception during treatment with LENVIMA and for at least 30
days after the last dose.

LENVIMA® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
© 2022 Eisai Inc.
All rights reserved.
Printed in USA/January 2022
LENV-US7545

S:9.25"

LENVIMA® (lenvatinib) capsules BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
LENVIMA is a kinase inhibitor that is indicated:
Differentiated Thyroid Cancer (DTC)
• For the treatment of patients with locally recurrent or metastatic, progressive, radioactive iodine-refractory differentiated thyroid cancer (DTC).
Renal Cell Carcinoma (RCC)
• In combination with pembrolizumab, for the first line treatment of adult patients with advanced renal cell carcinoma (RCC).
• In combination with everolimus, for the treatment of adult patients with advanced renal cell carcinoma (RCC) following one prior
anti-angiogenic therapy.
Hepatocellular Carcinoma (HCC)
• For the first-line treatment of patients with unresectable hepatocellular carcinoma (HCC).
Endometrial Carcinoma (EC)
• In combination with pembrolizumab, for the treatment of patients with advanced endometrial carcinoma (EC) that is not microsatellite
instability-high (MSI-H) or mismatch repair deficient (dMMR) who have disease progression following prior systemic therapy in any setting
and are not candidates for curative surgery or radiation.
DOSAGE AND ADMINISTRATION
Important Dosage Information
• Reduce the dose for certain patients with renal or hepatic impairment
• Take LENVIMA once daily, with or without food, at the same time each day. If a dose is missed and cannot be taken within 12 hours, skip
that dose and take the next dose at the usual time of administration
Single Agent Therapy:
• DTC: The recommended dosage is 24 mg orally once daily.
• HCC: The recommended dosage is based on actual body weight: 12 mg orally once daily for patients greater than or equal to 60 kg or 8 mg
orally once daily for patients less than 60 kg.
Combination Therapy:
• EC: The recommended dosage is 20 mg orally once daily in combination with pembrolizumab 200 mg administered as an intravenous
infusion over 30 minutes every 3 weeks.
• RCC: The recommended dosage is:
o 20 mg orally once daily with pembrolizumab 200 mg administered as an intravenous infusion over 30 minutes every 3 weeks.
o 18 mg orally once daily with everolimus 5 mg orally once daily.
Dosage Modifications for Adverse Reactions Recommendations for LENVIMA dose interruption, reduction and discontinuation for
adverse reactions are listed in Table 1. Table 2 lists the recommended dosage reductions of LENVIMA for adverse reactions.
Table 1: Recommended Dosage Modifications for LENVIMA for Adverse Reactions
Adverse Reaction

Hypertension

Severitya
Grade 3
Grade 4

Cardiac Dysfunction
Arterial Thromboembolic Event

Grade 3
Grade 4

• Permanently discontinue.
• Permanently discontinue.

Grade 3 or 4

Renal Failure or Impairment

Grade 3 or 4

Any Grade

Fistula Formation

Grade 3 or 4

QT Prolongation

Greater than 500 ms or greater than
60 ms increase from baseline

Reversible Posterior
Leukoencephalopathy Syndrome

Other Adverse Reactions

Any Grade
Persistent or intolerable
Grade 2 or 3 adverse reaction
Grade 4 laboratory abnormality
Grade 4 adverse reaction

a

• Withhold until improves to Grade 0 to 1 or baseline.
• Either resume at a reduced dose or discontinue
depending on severity and persistence of hepatotoxicity.
• Permanently discontinue for hepatic failure.
• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at a reduced dose or discontinue depending
on severity and persistence of renal impairment.
• Withhold until less than or equal to 2 grams of
proteinuria per 24 hours.
• Resume at a reduced dose.
• Discontinue for nephrotic syndrome.
• Permanently discontinue.
• Permanently discontinue.
• Withhold until improves to less than or equal to 480 ms
or baseline.
• Resume at a reduced dose.
• Withhold until fully resolved.
• Resume at a reduced dose or discontinue depending
on severity and persistence of neurologic symptoms.
• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at reduced dose.
• Permanently discontinue.

National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Table 2: Recommended Dosage Reductions of LENVIMA for Adverse Reactions
First Dosage
Reduction To

Second Dosage
Reduction To

Third Dosage
Reduction To

DTC

20 mg once daily

14 mg once daily

10 mg once daily

RCC

14 mg once daily

10 mg once daily

8 mg once daily

Endometrial Carcinoma

14 mg once daily

10 mg once daily

8 mg once daily

8 mg once daily

4 mg once daily

4 mg every other day

4 mg once daily

4 mg every other day

Discontinue

Indication

HCC

• Actual weight 60 kg or greater
• Actual weight less than 60 kg

Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Pembrolizumab
When administering LENVIMA in combination with pembrolizumab, modify the dosage of one or both drugs as appropriate. Withhold, dose
reduce, or discontinue LENVIMA as shown in Table 1. Refer to pembrolizumab prescribing information for additional dose modification information.
Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Everolimus
When administering LENVIMA in combination with everolimus, withhold or reduce the LENVIMA dose first and then the everolimus dose for
adverse reactions of both LENVIMA and everolimus. Refer to the everolimus prescribing information for additional dose modification information.
Dosage Modifications for Severe Renal Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial
carcinoma and severe renal impairment (creatinine clearance less than 30 mL/min calculated by Cockcroft-Gault equation using actual body weight) is:
• Differentiated thyroid cancer: 14 mg orally once daily
• Renal cell carcinoma: 10 mg orally once daily
• Endometrial carcinoma: 10 mg orally once daily
Dosage Modifications for Severe Hepatic Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial
carcinoma and severe hepatic impairment (Child-Pugh C) is:
• Differentiated thyroid cancer: 14 mg taken orally once daily
• Renal cell carcinoma: 10 mg taken orally once daily
• Endometrial carcinoma: 10 mg orally once daily
Preparation and Administration LENVIMA capsules can be swallowed whole or dissolved in a small glass of liquid. To dissolve in liquid,
put capsules into 1 tablespoon of water or apple juice without breaking or crushing the capsules. Leave the capsules in the water or apple
juice for at least 10 minutes. Stir for at least 3 minutes. After drinking the mixture, add 1 tablespoon of water or apple juice to the glass, swirl
the contents a few times and swallow the water or apple juice.
DOSAGE FORMS AND STRENGTHS
Capsules:
• 4 mg: yellowish-red body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 4 mg” on body.
• 10 mg: yellow body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 10 mg” on body.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS
Hypertension Hypertension occurred in 73% of patients in SELECT (DTC) receiving LENVIMA 24 mg orally once daily and in 45% of patients
in REFLECT (HCC) receiving LENVIMA 8 mg or 12 mg orally once daily. The median time to onset of new or worsening hypertension was
16 days in SELECT and 26 days in REFLECT. Grade 3 hypertension occurred in 44% of patients in SELECT and in 24% in REFLECT. Grade 4
hypertension occurred <1% in SELECT and Grade 4 hypertension was not reported in REFLECT.
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2 g or greater proteinuria
in 24 hours

Gastrointestinal Perforation

• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at a reduced dose or discontinue depending
on the severity and persistence of adverse reaction.

Any Grade

Hepatotoxicity

Proteinuria

Dosage Modifications
for LENVIMA
• Withhold for Grade 3 that persists despite optimal
antihypertensive therapy.
• Resume at reduced dose when hypertension is controlled
at less than or equal to Grade 2.
• Permanently discontinue.

In patients receiving LENVIMA 18 mg orally once daily with everolimus in Study 205 (RCC), hypertension was reported in 42% of patients and
the median time to onset of new or worsening hypertension was 35 days. Grade 3 hypertension occurred in 13% of patients. Systolic blood
pressure ≥160 mmHg occurred in 29% of patients and diastolic blood pressure ≥100 mmHg occurred in 21%.
Serious complications of poorly controlled hypertension have been reported.
Control blood pressure prior to initiating LENVIMA. Monitor blood pressure after 1 week, then every 2 weeks for the first 2 months, and
then at least monthly thereafter during treatment. Withhold and resume at a reduced dose when hypertension is controlled or permanently
discontinue LENVIMA based on severity.
Cardiac Dysfunction Serious and fatal cardiac dysfunction can occur with LENVIMA. Across clinical trials in 799 patients with DTC, RCC or
HCC, Grade 3 or higher cardiac dysfunction (including cardiomyopathy, left or right ventricular dysfunction, congestive heart failure, cardiac
failure, ventricular hypokinesia, or decrease in left or right ventricular ejection fraction of more than 20% from baseline) occurred in 3% of
LENVIMA-treated patients.
Monitor patients for clinical symptoms or signs of cardiac dysfunction. Withhold and resume at a reduced dose upon recovery or permanently
discontinue LENVIMA based on severity.
Arterial Thromboembolic Events Among patients receiving LENVIMA or LENVIMA with everolimus, arterial thromboembolic events of any
severity occurred in 2% of patients in Study 205 (RCC), 2% of patients in REFLECT (HCC) and 5% of patients in SELECT (DTC). Grade 3 to 5
arterial thromboembolic events ranged from 2% to 3% across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic events of any severity occurred in 5% of patients in CLEAR,
including myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue LENVIMA following an arterial thrombotic event. The safety of resuming LENVIMA after an arterial thromboembolic
event has not been established and LENVIMA has not been studied in patients who have had an arterial thromboembolic event within the
previous 6 months.
Hepatotoxicity Across clinical studies enrolling 1327 LENVIMA-treated patients with malignancies other than HCC, serious hepatic adverse
reactions occurred in 1.4% of patients. Fatal events, including hepatic failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of patients.
In REFLECT (HCC), hepatic encephalopathy (including hepatic encephalopathy, encephalopathy, metabolic encephalopathy, and hepatic coma)
occurred in 8% of LENVIMA-treated patients and 3% of sorafenib-treated patients. Grade 3 to 5 hepatic encephalopathy occurred in 5% of
LENVIMA-treated patients and 2% of sorafenib-treated patients. Grade 3 to 5 hepatic failure occurred in 3% of LENVIMA-treated patients
and 3% of sorafenib-treated patients. Two percent of patients discontinued LENVIMA and 0.2% discontinued sorafenib due to hepatic
encephalopathy and 1% of patients discontinued lenvatinib or sorafenib due to hepatic failure.
Monitor liver function prior to initiating LENVIMA, then every 2 weeks for the first 2 months, and at least monthly thereafter during treatment.
Monitor patients with HCC closely for signs of hepatic failure, including hepatic encephalopathy. Withhold and resume at a reduced dose upon
recovery or permanently discontinue LENVIMA based on severity.
Renal Failure or Impairment Serious including fatal renal failure or impairment can occur with LENVIMA. Renal impairment occurred in
14% of patients receiving LENVIMA in SELECT (DTC) and in 7% of patients receiving LENVIMA in REFLECT (HCC). Grade 3 to 5 renal failure or
impairment occurred in 3% (DTC) and 2% (HCC) of patients, including 1 fatality in each study.
In Study 205 (RCC), renal impairment or renal failure occurred in 18% of patients receiving LENVIMA with everolimus, including Grade 3 in
10% of patients.
Initiate prompt management of diarrhea or dehydration/hypovolemia. Withhold and resume at a reduced dose upon recovery or permanently
discontinue LENVIMA for renal failure or impairment based on severity.
Proteinuria Proteinuria occurred in 34% of LENVIMA-treated patients in SELECT (DTC) and in 26% of LENVIMA-treated patients in REFLECT
(HCC). Grade 3 proteinuria occurred in 11% and 6% in SELECT and REFLECT, respectively. In Study 205 (RCC), proteinuria occurred in 31%
of patients receiving LENVIMA with everolimus and 14% of patients receiving everolimus. Grade 3 proteinuria occurred in 8% of patients
receiving LENVIMA with everolimus compared to 2% of patients receiving everolimus.
Monitor for proteinuria prior to initiating LENVIMA and periodically during treatment. If urine dipstick proteinuria greater than or equal to 2+ is detected,
obtain a 24-hour urine protein. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based on severity.
Diarrhea Of the 737 patients treated with LENVIMA in SELECT (DTC) and REFLECT (HCC), diarrhea occurred in 49% of patients, including
Grade 3 diarrhea in 6%.
In Study 205 (RCC), diarrhea occurred in 81% of patients receiving LENVIMA with everolimus, including Grade 3 in 19%. Diarrhea was the
most frequent cause of dose interruption/reduction and diarrhea recurred despite dose reduction.
Promptly initiate management of diarrhea. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based
on severity.
Fistula Formation and Gastrointestinal Perforation Of 799 patients treated with LENVIMA or LENVIMA with everolimus in SELECT (DTC),
Study 205 (RCC) and REFLECT (HCC), fistula or gastrointestinal perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or Grade 3 or 4 fistula.
QT Interval Prolongation In SELECT (DTC), QT/QTc interval prolongation occurred in 9% of LENVIMA-treated patients and QT interval
prolongation of >500 ms occurred in 2%. In Study 205 (RCC), QTc interval increases of >60 ms occurred in 11% of patients receiving LENVIMA
with everolimus and QTc interval >500 ms occurred in 6%. In REFLECT (HCC), QTc interval increases of >60 ms occurred in 8% of LENVIMAtreated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically during treatment. Monitor electrocardiograms in patients with
congenital long QT syndrome, congestive heart failure, bradyarrhythmias, or those who are taking drugs known to prolong the QT interval,
including Class Ia and III antiarrhythmics. Withhold and resume at reduced dose of LENVIMA upon recovery based on severity.
Hypocalcemia In SELECT (DTC), Grade 3 to 4 hypocalcemia occurred in 9% of patients receiving LENVIMA. In 65% of cases, hypocalcemia
improved or resolved following calcium supplementation, with or without dose interruption or dose reduction.
In Study 205 (RCC), Grade 3 to 4 hypocalcemia occurred in 6% of patients treated with LENVIMA with everolimus. In REFLECT (HCC), Grade 3
hypocalcemia occurred in 0.8% of LENVIMA-treated patients.
Monitor blood calcium levels at least monthly and replace calcium as necessary during treatment. Withhold and resume at reduced dose upon
recovery or permanently discontinue LENVIMA depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome Across clinical studies of 1823 patients who received LENVIMA as a single agent,
reversible posterior leukoencephalopathy syndrome (RPLS) occurred in 0.3%.
Confirm the diagnosis of RPLS with magnetic resonance imaging. Withhold and resume at a reduced dose upon recovery or permanently
discontinue LENVIMA depending on severity and persistence of neurologic symptoms.
Hemorrhagic Events Serious including fatal hemorrhagic events can occur with LENVIMA. Across SELECT (DTC), Study 205 (RCC) and
REFLECT (HCC), hemorrhagic events of any grade occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in
combination with everolimus. The most frequently reported hemorrhagic events (all grades and occurring in at least 5% of patients) were
epistaxis and hematuria.
In SELECT, Grade 3 to 5 hemorrhage occurred in 2% of patients receiving LENVIMA, including 1 fatal intracranial hemorrhage among 16
patients who received LENVIMA and had CNS metastases at baseline. In Study 205, Grade 3 to 5 hemorrhage occurred in 8% of patients
receiving LENVIMA with everolimus, including 1 fatal cerebral hemorrhage. In REFLECT, Grade 3 to 5 hemorrhage occurred in 5% of patients
receiving LENVIMA, including 7 fatal hemorrhagic events.
Serious tumor related bleeds, including fatal hemorrhagic events, occurred in patients treated with LENVIMA in clinical trials and in the postmarketing setting. In post-marketing surveillance, serious and fatal carotid artery hemorrhages were seen more frequently in patients with
anaplastic thyroid carcinoma (ATC) than in other tumor types. The safety and effectiveness of LENVIMA in patients with ATC have not been
demonstrated in clinical trials.
Consider the risk of severe or fatal hemorrhage associated with tumor invasion or infiltration of major blood vessels (e.g. carotid artery).
Withhold and resume at reduced dose upon recovery or permanently discontinue LENVIMA based on the severity.
Impairment of Thyroid Stimulating Hormone Suppression/Thyroid Dysfunction LENVIMA impairs exogenous thyroid suppression. In
SELECT (DTC), 88% of all patients had a baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In those patients with a normal TSH at
baseline, elevation of TSH level >0.5 mU/L was observed post baseline in 57% of LENVIMA-treated patients.
Grade 1 or 2 hypothyroidism occurred in 24% of patients receiving LENVIMA with everolimus in Study 205 (RCC) and in 21% of patients
receiving LENVIMA in REFLECT (HCC). In those patients with a normal or low TSH at baseline, an elevation of TSH was observed post baseline
in 70% of patients receiving LENVIMA in REFLECT and 60% of patients receiving LENVIMA with everolimus in Study 205.
Monitor thyroid function prior to initiating LENVIMA and at least monthly during treatment. Treat hypothyroidism according to standard
medical practice.
Impaired Wound Healing Impaired wound healing has been reported in patients who received LENVIMA.
Withhold LENVIMA for at least 1 week 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 LENVIMA after resolution of wound healing complications has not been established.
Osteonecrosis of the Jaw Osteonecrosis of the Jaw (ONJ) has been reported in patients receiving LENVIMA. Concomitant exposure to
other risk factors, such as bisphosphonates, denosumab, dental disease or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically during LENVIMA treatment. Advise patients regarding good
oral hygiene practices. Avoid invasive dental procedures, if possible, while on LENVIMA treatment, particularly in patients at higher risk.
Withhold LENVIMA for at least 1 week prior to scheduled dental surgery or invasive dental procedures, if possible. For patients requiring
invasive dental procedures, discontinuation of bisphosphonate treatment may reduce the risk of ONJ. Withhold LENVIMA if ONJ develops and
restart based on clinical judgement of adequate resolution.
Embryo-Fetal Toxicity Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when
administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the
recommended clinical doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during
treatment with LENVIMA and for at least 30 days after the last dose.
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• QT Interval Prolongation
• Hypertension
• Hypocalcemia
• Cardiac Dysfunction
• Reversible Posterior Leukoencephalopathy Syndrome
• Arterial Thromboembolic Events
• Hemorrhagic Events
• Hepatotoxicity
• Impairment of Thyroid Stimulating Hormone
• Renal Failure and Impairment
Suppression/Thyroid Dysfunction
• Proteinuria
• Impaired Wound Healing
• Diarrhea
• Osteonecrosis of the Jaw (ONJ)
• Fistula Formation and Gastrointestinal Perforation
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Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.
The data in the Warnings and Precautions reflect exposure to LENVIMA as a single agent in 261 patients with DTC (SELECT) and 476 patients
with HCC (REFLECT), LENVIMA with pembrolizumab in 406 patients with endometrial carcinoma (Study 309), LENVIMA with everolimus in 62
patients with RCC (Study 205), and LENVIMA with pembrolizumab in 352 patients with RCC (CLEAR). Safety data obtained in 1823 patients
with advanced solid tumors who received LENVIMA as a single agent across multiple clinical studies was used to further characterize the
risks of serious adverse reactions. Among the 1823 patients who received LENVIMA as a single agent, the median age was 61 years (20 to 89
years), the dose range was 0.2 mg to 32 mg daily, and the median duration of exposure was 5.6 months.
The data below reflect exposure to LENVIMA in 1557 patients enrolled in randomized, active-controlled trials (REFLECT; Study 205; CLEAR;
Study 309), or a randomized, placebo-controlled trial (SELECT). The median duration of exposure to LENVIMA across these five studies ranged
from 6 to 16 months. The demographic and exposure data for each clinical trial population are described in the subsections below.
Differentiated Thyroid Cancer
The safety of LENVIMA was evaluated in SELECT, in which patients with radioactive iodine-refractory differentiated thyroid cancer were
randomized (2:1) to LENVIMA (n=261) or placebo (n=131). The median treatment duration was 16.1 months for LENVIMA. Among 261 patients
who received LENVIMA, median age was 64 years, 52% were females, 80% were White, 18% were Asian, and 2% were Black; and 4% were
Hispanic/Latino.
The most common adverse reactions observed in LENVIMA-treated patients (≥30%) were, in order of decreasing frequency, hypertension,
fatigue, diarrhea, arthralgia/myalgia, decreased appetite, decreased weight, nausea, stomatitis, headache, vomiting, proteinuria, palmarplantar erythrodysesthesia (PPE) syndrome, abdominal pain, and dysphonia. The most common serious adverse reactions (at least 2%) were
pneumonia (4%), hypertension (3%), and dehydration (3%).
Adverse reactions led to dose reductions in 68% of patients receiving LENVIMA; 18% of patients discontinued LENVIMA for adverse
reactions. The most common adverse reactions (at least 10%) resulting in dose reductions of LENVIMA were hypertension (13%), proteinuria
(11%), decreased appetite (10%), and diarrhea (10%); the most common adverse reactions (at least 1%) resulting in discontinuation of
LENVIMA were hypertension (1%) and asthenia (1%).
Table 3 presents adverse reactions occurring at a higher rate in LENVIMA-treated patients than patients receiving placebo in the double-blind
phase of the study.
Table 3: Adverse Reactions Occurring in Patients with a Between-Group Difference of ≥5% in All Grades or ≥2% in Grades 3
and 4 in SELECT (DTC)
Adverse Reaction

Placebo
N=131

All Grades
(%)

Grades 3-4
(%)

All Grades
(%)

Grades 3-4
(%)

73
9

44
2

16
2

4
0

67
47
41
36
31
29
25
17
13

9
2
5
2
2
0.4
1
0.4
0.4

17
25
8
15
11
15
2
8
4

0
1
0
0
1
1
0
0
0

67
21

11
0.4

35
8

4
0

62

5

28

3

54
51
9

7
13
2

18
15
2

1
1
1

38
18
15

3
0
0.4

11
3
9

1
0
0

34

11

3

0

32
21
12
7

3
0.4
0
0

1
3
5
2

0
0
0
0

31
24
12

1
0
0

5
18
1

0
0
0

12

0

3

0

11
10

1
1

5
1

0
0

9

2

2

0

Includes hypertension, hypertensive crisis, increased blood pressure diastolic, and increased blood pressure
Includes aphthous stomatitis, stomatitis, glossitis, mouth ulceration, and mucosal inflammation
c
Includes abdominal discomfort, abdominal pain, lower abdominal pain, upper abdominal pain, abdominal tenderness, epigastric discomfort, and
gastrointestinal pain
d
Includes oral pain, glossodynia, and oropharyngeal pain
e
Includes asthenia, fatigue, and malaise
f
Includes musculoskeletal pain, back pain, pain in extremity, arthralgia, and myalgia
g
Includes macular rash, maculo-papular rash, generalized rash, and rash
h
Includes gingivitis, oral infection, parotitis, pericoronitis, periodontitis, sialoadenitis, tooth abscess, and tooth infection
a
b

Clinically important adverse reactions occurring more frequently in LENVIMA-treated patients than patients receiving placebo, but with
an incidence of <5% were pulmonary embolism (3%, including fatal reports vs 2%, respectively) and osteonecrosis of the jaw (0.4% vs
0%, respectively).
Laboratory abnormalities with a difference of ≥2% in Grade 3-4 events and at a higher incidence in the LENVIMA arm are presented in Table 4.
Table 4: Laboratory Abnormalities with a Difference of ≥2% in Grade 3-4 Events and at a Higher Incidence in the LENVIMA
Arma,b in SELECT (DTC)
LENVIMA 24 mg

Placebo

Grades 3-4 (%)

Grades 3-4 (%)

Hypocalcemia

9

2

Hypokalemia

6

1

Increased aspartate aminotransferase (AST)

5

0

Increased alanine aminotransferase (ALT)

4

0

Increased lipase

4

1

Increased creatinine

3

0

2

0

Laboratory Abnormality
Chemistry

Hematology
Thrombocytopenia

With at least 1 grade increase from baseline
b
Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory
measurement for each parameter. LENVIMA (n=253 to 258), Placebo (n=129 to 131)
a

The following laboratory abnormalities (all Grades) occurred in >5% of LENVIMA-treated patients and at a rate that was two-fold or
higher than in patients who received placebo: hypoalbuminemia, increased alkaline phosphatase, hypomagnesemia, hypoglycemia,
hyperbilirubinemia, hypercalcemia, hypercholesterolemia, increased serum amylase, and hyperkalemia.

LENVIMA 20 mg in combination
with Pembrolizumab 200 mg
N=352
Adverse Reactions

All Grades
(%)

Grades 3-4 (%)

Sunitinib 50 mg
N=340
All Grades
(%)

Grades 3-4 (%)

General
Fatiguea
63
9
56
8
Gastrointestinal
62
10
50
6
Diarrheab
43
2
43
2
Stomatitisc
Nausea
36
3
33
1
Abdominal paind
27
2
18
1
Vomiting
26
3
20
1
Constipation
25
1
19
0
Musculoskeletal and connective tissue
e
Musculoskeletal pain
58
4
41
3
Endocrine
57
1
32
0
Hypothyroidismf
Vascular
56
29
43
20
Hypertensiong
Hemorrhagic eventsh
27
5
26
4
Metabolism
41
4
31
1
Decreased appetitei
Skin and subcutaneous tissue
Rashj
37
5
17
1
Palmar-plantar erythrodysaesthesia syndromek
29
4
38
4
Respiratory, thoracic, and mediastinal
Dysphonia
30
0
4
0
Renal and urinary
l
Proteinuria
30
8
13
3
21
5
16
2
Acute kidney injurym
Investigations
Weight decreased
30
8
9
0
Hepatobiliary
25
9
21
5
Hepatotoxicityn
Nervous system
Headache
23
1
16
1
a
Includes asthenia, fatigue, lethargy and malaise
b
Includes diarrhea and gastroenteritis
c
Includes aphthous ulcer, gingival pain, glossitis, glossodynia, mouth ulceration, mucosal inflammation, oral discomfort, oral mucosal blistering, oral
pain, oropharyngeal pain, pharyngeal inflammation, and stomatitis
d
Includes abdominal discomfort, abdominal pain, abdominal rigidity, abdominal tenderness, epigastric discomfort, lower abdominal pain, and
upper abdominal pain
e
Includes arthralgia, arthritis, back pain, bone pain, breast pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain,
musculoskeletal stiffness, myalgia, neck pain, non-cardiac chest pain, pain in extremity, and pain in jaw
f
Includes hypothyroidism, increased blood thyroid stimulating hormone and secondary hypothyroidism
g
Includes essential hypertension, increased blood pressure, increased diastolic blood pressure, hypertension, hypertensive crisis, hypertensive
retinopathy, and labile blood pressure
h
Includes all hemorrhage terms. Hemorrhage terms that occurred in 1 or more subjects in either treatment group include: Anal hemorrhage,
aneurysm ruptured, blood blister, blood loss anemia, blood urine present, catheter site hematoma, cerebral microhemorrhage, conjunctival
hemorrhage, contusion, diarrhea hemorrhagic, disseminated intravascular coagulation, ecchymosis, epistaxis, eye hemorrhage, gastric
hemorrhage, gastritis hemorrhagic, gingival bleeding, hemorrhage urinary tract, hemothorax, hematemesis , hematoma , hematochezia,
hematuria, hemoptysis, hemorrhoidal hemorrhage , increased tendency to bruise, injection site hematoma, injection site hemorrhage, intraabdominal hemorrhage, lower gastrointestinal hemorrhage, Mallory-Weiss syndrome, melaena, petechiae, rectal hemorrhage, renal hemorrhage,
retroperitoneal hemorrhage, small intestinal hemorrhage, splinter hemorrhages, subcutaneous hematoma, subdural hematoma, subarachnoid
hemorrhage, thrombotic thrombocytopenic purpura, tumor hemorrhage, traumatic hematoma, and upper gastrointestinal hemorrhage
i
Includes decreased appetite and early satiety
j
Includes genital rash, infusion site rash, penile rash, perineal rash, rash, rash erythematous, rash macular, rash maculo-papular, rash papular,
rash pruritic, and rash pustular
k
Includes palmar erythema, palmar-plantar erythrodysesthesia syndrome and plantar erythema
l
Includes hemoglobinuria, nephrotic syndrome, and proteinuria
m
Includes acute kidney injury, azotaemia, blood creatinine increased, creatinine renal clearance decreased, hypercreatininaemia, renal failure,
renal impairment, oliguria, glomerular filtration rate decreased, and nephropathy toxic
n
Includes alanine aminotransferase increased, aspartate aminotransferase increased, blood bilirubin increased, drug-induced liver injury, hepatic
enzyme increased, hepatic failure, hepatic function abnormal, hepatocellular injury, hepatotoxicity, hyperbilirubinemia, hypertransaminasemia,
immune-mediated hepatitis, liver function test increased, liver injury, transaminases increased, and gamma-glutamyltransferase increased

Clinically relevant adverse reactions (<20%) that occurred in patients receiving LENVIMA/pembrolizumab were myocardial infarction (3%)
and angina pectoris (1%).
Table 6: Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)
LENVIMA 20 mg in combination
with Pembrolizumab 200 mg
Laboratory Abnormalitya
Chemistry
Hypertriglyceridemia
Hypercholesterolemia
Increased lipase
Increased creatinine
Increased amylase
Increased aspartate aminotransferase (AST)
Hyperglycemia
Increased alanine aminotransferase (ALT)
Hyperkalemia
Hypoglycemia
Hyponatremia
Decreased albumin
Increased alkaline phosphatase
Hypocalcemia
Hypophosphatemia
Hypomagnesemia
Increased creatine phosphokinase
Hypermagnesemia
Hypercalcemia

Sunitinib 50 mg

All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

80
64
61
61
59
58
55
52
44
44
41
34
32
30
29
25
24
23
21

15
5
34
5
17
7
7
7
9
2
12
0.3
4
2
7
2
6
2
1

71
43
59
61
41
57
48
49
28
27
28
22
32
22
50
15
36
22
11

15
1
28
2
9
3
3
4
6
1
9
0
1
1
8
3
5
3
1

(continued)
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Vascular
Hypertensiona
Hypotension
Gastrointestinal
Diarrhea
Nausea
Stomatitisb
Vomiting
Abdominal painc
Constipation
Oral paind
Dry mouth
Dyspepsia
General
Fatiguee
Edema peripheral
Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf
Metabolism and Nutrition
Decreased appetite
Decreased weight
Dehydration
Nervous System
Headache
Dysgeusia
Dizziness
Renal and Urinary
Proteinuria
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Rashg
Alopecia
Hyperkeratosis
Respiratory, Thoracic and Mediastinal
Dysphonia
Cough
Epistaxis
Psychiatric
Insomnia
Infections
Urinary tract infection
Dental and oral infectionsh
Cardiac
Electrocardiogram QT prolonged

LENVIMA 24 mg
N=261

First-Line Treatment of Renal Cell Carcinoma in Combination with Pembrolizumab (CLEAR)
The safety of LENVIMA in combination with pembrolizumab was investigated in CLEAR [see Clinical Studies (14.2)]. Patients received LENVIMA
20 mg orally once daily in combination with pembrolizumab 200 mg intravenously every 3 weeks (n=352), or LENVIMA 18 mg orally once daily
in combination with everolimus 5 mg orally once daily (n=355), or sunitinib 50 mg orally once daily for 4 weeks then off treatment for 2 weeks
(n=340). The median duration of exposure to the combination therapy of LENVIMA and pembrolizumab was 17 months (range: 0.1 to 39).
Fatal adverse reactions occurred in 4.3% of patients receiving LENVIMA in combination with pembrolizumab, including cardio-respiratory
arrest (0.9%), sepsis (0.9%), and one case (0.3%) each of arrhythmia, autoimmune hepatitis, dyspnea, hypertensive crisis, increased
blood creatinine, multiple organ dysfunction syndrome, myasthenic syndrome, myocarditis, nephritis, pneumonitis, ruptured aneurysm and
subarachnoid hemorrhage.
Serious adverse reactions occurred in 51% of patients receiving LENVIMA and pembrolizumab. Serious adverse reactions in ≥2% of patients
were hemorrhagic events (5%), diarrhea (4%), hypertension (3%), myocardial infarction (3%), pneumonitis (3%), vomiting (3%), acute kidney
injury (2%), adrenal insufficiency (2%), dyspnea (2%), and pneumonia (2%).
Permanent discontinuation of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 37% of patients; 26% LENVIMA only,
29% pembrolizumab only, and 13% both drugs. The most common adverse reactions (≥2%) leading to permanent discontinuation of LENVIMA,
pembrolizumab, or both were pneumonitis (3%), myocardial infarction (3%), hepatotoxicity (3%), acute kidney injury (3%), rash (3%), and diarrhea (2%).
Dose interruptions of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 78% of patients receiving LENVIMA in
combination with pembrolizumab. LENVIMA was interrupted in 73% of patients and both drugs were interrupted in 39% of patients. LENVIMA
was dose reduced in 69% of patients. The most common adverse reactions (≥5%) resulting in dose reduction or interruption of LENVIMA were
diarrhea (26%), fatigue (18%), hypertension (17%), proteinuria (13%), decreased appetite (12%), palmar-plantar erythrodysesthesia (11%),
nausea (9%), stomatitis (9%), musculoskeletal pain (8%), rash (8%), increased lipase (7%), abdominal pain (6%), and vomiting (6%), increased
ALT (5%), and increased amylase (5%).
Tables 5 and 6 summarize the adverse reactions and laboratory abnormalities, respectively, that occurred in ≥20% of patients treated with
LENVIMA and pembrolizumab in CLEAR.
Table 5: Adverse Reactions in ≥20% of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)
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Table 6: Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)
LENVIMA 20 mg in combination
with Pembrolizumab 200 mg
Laboratory Abnormalitya
Hematology
Lymphopenia
Thrombocytopenia
Anemia
Leukopenia
Neutropenia
a
b

Sunitinib 50 mg

All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

54
39
38
34
31

9
2
3
1
4

66
73
66
77
72

15
13
8
8
16

With at least 1 grade increase from baseline
Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory
measurement for each parameter. LENVIMA/pembrolizumab (n=343 to 349) and sunitinib (n=329 to 335).

Grade 3 and 4 increased ALT or AST was seen in 9% of patients. Grade ≥2 increased ALT or AST was reported in 64 (18%) patients, of whom
20 (31%) received ≥40 mg daily oral prednisone equivalent. Recurrence of Grade ≥2 increased ALT or AST was observed in 3 patients on
rechallenge in patients receiving LENVIMA and 10 patients receiving both LENVIMA and pembrolizumab.
Previously Treated Renal Cell Carcinoma in Combination with Everolimus (Study 205)
The safety of LENVIMA was evaluated in Study 205, in which patients with unresectable advanced or metastatic renal cell carcinoma (RCC)
were randomized (1:1:1) to LENVIMA 18 mg orally once daily with everolimus 5 mg orally once daily (n=51), LENVIMA 24 mg orally once daily
(n=52), or everolimus 10 mg orally once daily (n=50). This data also includes patients on the dose escalation portion of the study who received
LENVIMA with everolimus (n=11). The median treatment duration was 8.1 months for LENVIMA with everolimus. Among 62 patients who
received LENVIMA with everolimus, the median age was 61 years, 71% were men, and 98% were White.
The most common adverse reactions observed in the LENVIMA with everolimus-treated group (≥30%) were, in order of decreasing frequency,
diarrhea, fatigue, arthralgia/myalgia, decreased appetite, vomiting, nausea, stomatitis/oral inflammation, hypertension, peripheral edema,
cough, abdominal pain, dyspnea, rash, decreased weight, hemorrhagic events, and proteinuria. The most common serious adverse reactions
(≥5%) were renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), diarrhea (5%), vomiting (5%), and dyspnea (5%).
Adverse reactions led to dose reductions or interruption in 89% of patients receiving LENVIMA with everolimus. The most common
adverse reactions (≥5%) resulting in dose reductions in the LENVIMA with everolimus-treated group were diarrhea (21%), fatigue (8%),
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients in the LENVIMA with everolimus-treated group.
Table 7 presents the adverse reactions in >15% of patients in the LENVIMA with everolimus arm. Study 205 was not designed to demonstrate
a statistically significant difference in adverse reaction rates for LENVIMA in combination with everolimus, as compared to everolimus for any
specific adverse reaction listed in Table 7.
Table 7: Adverse Reactions Occurring in >15% of Patients in the LENVIMA with Everolimus Arm in Study 205 (RCC)

Adverse Reactions

LENVIMA 18 mg with Everolimus
5 mg
N=62

Everolimus 10 mg
N=50

In Table 8, Grade 3-4 laboratory abnormalities occurring in ≥3% of patients in the LENVIMA with everolimus arm are presented.
Table 8: Grade 3-4 Laboratory Abnormalities Occurring in ≥3% of Patients in the LENVIMA with Everolimus Arma,b in
Study 205 (RCC)
Laboratory Abnormality

LENVIMA 18 mg with Everolimus
5 mg
Grades 3-4 (%)

Everolimus 10 mg

Grades 3-4 (%)
Chemistry
Hypertriglyceridemia
18
18
Increased lipase
13
12
Hypercholesterolemia
11
0
Hyponatremia
11
6
Hypophosphatemia
11
6
Hyperkalemia
6
2
Hypocalcemia
6
2
Hypokalemia
6
2
Increased aspartate aminotransferase (AST)
3
0
Increased alanine aminotransferase (ALT)
3
2
Increased alkaline phosphatase
3
0
Hyperglycemia
3
16
Increased creatine kinase
3
4
Hematology
Lymphopenia
10
20
Anemia
8
16
Thrombocytopenia
5
0
a
With at least 1 grade increase from baseline
b
Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory
measurement for each parameter. LENVIMA with Everolimus (n=62), Everolimus (n=50)

Table 9: Adverse Reactions Occurring in ≥10% of Patients in the LENVIMA Arm in REFLECT (HCC)

Adverse Reaction
Endocrine
Hypothyroidisma
Gastrointestinal
Diarrhea
Abdominal painb
Nausea
Vomiting
Constipation
Ascitesc
Stomatitisd
General
Fatiguee
Pyrexiaf
Peripheral edema
Metabolism and Nutrition
Decreased appetite
Decreased weight
Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag
Nervous System
Headache
Renal and Urinary
Proteinuriah
Respiratory, Thoracic and Mediastinal
Dysphonia
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia syndrome
Rashi
Vascular
Hypertensionj
Hemorrhagic eventsk

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4
(%)

Grade 3-4
(%)

Grade 1-4
(%)

Grade 3-4
(%)

21

0

3

0

39
30
20
16
16
15
11

4
3
1
1
1
4
0.4

46
28
14
8
11
11
14

4
4
1
1
0
3
1

44
15
14

7
0
1

36
14
7

6
0.2
0.2

34
31

5
8

27
22

1
3

31

1

20

2

10

1

8

0

26

6

12

2

24

0.2

12

0

27

3

52

11

14

0

24

2

45
23

24
4

31
15

15
4

Includes hypothyroidism, blood thyroid stimulating hormone increased
Includes abdominal discomfort, abdominal pain, abdominal tenderness, epigastric discomfort, gastrointestinal pain, lower abdominal pain, and upper
abdominal pain
c
Includes ascites and malignant ascites
d
Includes aphthous ulcer, gingival erosion, gingival ulceration, glossitis, mouth ulceration, oral mucosal blistering, and stomatitis
e
Includes asthenia, fatigue, lethargy and malaise
f
Includes increased body temperature, pyrexia
g
Includes arthralgia, back pain, extremity pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain, and myalgia
h
Includes proteinuria, increased urine protein, protein urine present
i
Includes erythema, erythematous rash, exfoliative rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash and rash
j
Includes increased diastolic blood pressure, increased blood pressure, hypertension and orthostatic hypertension
k
Includes all hemorrhage terms. Hemorrhage terms that occurred in 5 or more subjects in either treatment group include: epistaxis, hematuria, gingival
bleeding, hemoptysis, esophageal varices hemorrhage, hemorrhoidal hemorrhage, mouth hemorrhage, rectal hemorrhage and upper gastrointestinal
hemorrhage
a
b

In Table 10, Grade 3-4 laboratory abnormalities occurring in ≥2% of patients in the LENVIMA arm in REFLECT (HCC) are presented.
Table 10: Grade 3-4 Laboratory Abnormalities Occurring in ≥2% of Patients in the LENVIMA Arma,b in REFLECT (HCC)
Laboratory Abnormality

Lenvatinib (%)

Sorafenib (%)

Chemistry
Increased GGT
17
20
Hyponatremia
15
9
Hyperbilirubinemia
13
10
Increased aspartate aminotransferase (AST)
12
18
Increased alanine aminotransferase (ALT)
8
9
Increased alkaline phosphatase
7
5
Increased lipase
6
17
Hypokalemia
3
4
Hyperkalemia
3
2
Decreased albumin
3
1
Increased creatinine
2
2
Hematology
Thrombocytopenia
10
8
Lymphopenia
8
9
Neutropenia
7
3
Anemia
4
5
a
With at least 1 grade increase from baseline
b
Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory measurement
for each parameter. LENVIMA (n=278 to 470) and sorafenib (n=260 to 473)

Endometrial Carcinoma
The safety of LENVIMA in combination with pembrolizumab was investigated in Study 309, a multicenter, open-label, randomized (1:1), activecontrolled trial in patients with advanced endometrial carcinoma previously treated with at least one prior platinum-based chemotherapy
regimen in any setting, including in the neoadjuvant and adjuvant settings [see Clinical Studies (14.4)]. Patients with endometrial carcinoma
that are not MSI-H or dMMR received LENVIMA 20 mg orally once daily with pembrolizumab 200 mg intravenously every 3 weeks (n=342); or
received doxorubicin or paclitaxel (n= 325).
For patients with not MSI-H or dMMR status, the median duration of study treatment was 7.2 months (range 1 day to 26.8 months) and the
median duration of exposure to LENVIMA was 6.7 months (range: 1 day to 26.8 months).
Fatal adverse reactions among these patients occurred in 4.7% of those treated with LENVIMA and pembrolizumab, including 2 cases of
pneumonia, and 1 case of the following: acute kidney injury, acute myocardial infarction, colitis, decreased appetite, intestinal perforation,
lower gastrointestinal hemorrhage, malignant gastrointestinal obstruction, multiple organ dysfunction syndrome, myelodysplastic syndrome,
pulmonary embolism, and right ventricular dysfunction.
Serious adverse reactions occurred in 50% of these patients receiving LENVIMA and pembrolizumab. Serious adverse reactions with
frequency ≥3% were hypertension (4.4%), and urinary tract infection (3.2%).
Discontinuation of LENVIMA due to an adverse reaction occurred in 26% of these patients. The most common (≥1 %) adverse reactions
leading to discontinuation of LENVIMA were hypertension (2%), asthenia (1.8%), diarrhea (1.2%), decreased appetite (1.2%), proteinuria
(1.2%), and vomiting (1.2%).
Dose reductions of LENVIMA due to adverse reactions occurred in 67% of patients. The most common (≥5%) adverse reactions resulting in
dose reduction of LENVIMA were hypertension (18%), diarrhea (11%), palmar-plantar erythrodysesthesia syndrome (9%), proteinuria (7%),
fatigue (7%), decreased appetite (6%), asthenia (5%), and weight decreased (5%).
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Grade 1-4
Grade 3-4
Grade 1-4
Grade 3-4
(%)
(%)
(%)
(%)
Endocrine
Hypothyroidism
24
0
2
0
Gastrointestinal
Diarrhea
81
19
34
2
Vomiting
48
7
12
0
Nausea
45
5
16
0
Stomatitis/Oral inflammationa
44
2
50
4
Abdominal painb
37
3
8
0
Oral painc
23
2
4
0
Dyspepsia/Gastro-esophageal reflux
21
0
12
0
Constipation
16
0
18
0
General
d
73
18
40
2
Fatigue
Peripheral edema
42
2
20
0
Pyrexia/Increased body temperature
21
2
10
2
Metabolism and Nutrition
Decreased appetite
53
5
18
0
Decreased weight
34
3
8
0
Musculoskeletal and Connective Tissue
e
Arthralgia/Myalgia
55
5
32
0
Musculoskeletal chest pain
18
2
4
0
Nervous System
Headache
19
2
10
2
Psychiatric
Insomnia
16
2
2
0
Renal and Urinary
Proteinuria/Urine protein present
31
8
14
2
Renal failure eventf
18
10
12
2
Respiratory, Thoracic and Mediastinal
Cough
37
0
30
0
Dyspnea/Exertional dyspnea
35
5
28
8
Dysphonia
18
0
4
0
Skin and Subcutaneous Tissue
g
Rash
35
0
40
0
Vascular
Hypertension/Increased blood pressure
42
13
10
2
Hemorrhagic eventsh
32
6
26
2
a
Includes aphthous stomatitis, gingival inflammation, glossitis, and mouth ulceration
b
Includes abdominal discomfort, gastrointestinal pain, lower abdominal pain, and upper abdominal pain
c
Includes gingival pain, glossodynia, and oropharyngeal pain
d
Includes asthenia, fatigue, lethargy and malaise
e
Includes arthralgia, back pain, extremity pain, musculoskeletal pain, and myalgia
f
Includes blood creatinine increased, blood urea increased, creatinine renal clearance decreased, nephropathy toxic, renal failure, renal failure
acute, and renal impairment
g
Includes erythema, erythematous rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash, and septic rash
h
Includes hemorrhagic diarrhea, epistaxis, gastric hemorrhage, hemarthrosis, hematoma, hematuria, hemoptysis, lip hemorrhage, renal
hematoma, and scrotal hematocele

Hepatocellular Carcinoma
The safety of LENVIMA was evaluated in REFLECT, which randomized (1:1) patients with unresectable hepatocellular carcinoma (HCC) to
LENVIMA (n=476) or sorafenib (n=475). The dose of LENVIMA was 12 mg orally once daily for patients with a baseline body weight of ≥60 kg
and 8 mg orally once daily for patients with a baseline body weight of <60 kg. The dose of sorafenib was 400 mg orally twice daily. Duration
of treatment was ≥6 months in 49% and 32% of patients in the LENVIMA and sorafenib groups, respectively. Among the 476 patients who
received LENVIMA in REFLECT, the median age was 63 years, 85% were men, 28% were White and 70% were Asian.
The most common adverse reactions observed in the LENVIMA-treated patients (≥20%) were, in order of decreasing frequency, hypertension,
fatigue, diarrhea, decreased appetite, arthralgia/myalgia, decreased weight, abdominal pain, palmar-plantar erythrodysesthesia syndrome,
proteinuria, dysphonia, hemorrhagic events, hypothyroidism, and nausea.
The most common serious adverse reactions (≥2%) in LENVIMA-treated patients were hepatic encephalopathy (5%), hepatic failure (3%),
ascites (3%), and decreased appetite (2%).
Adverse reactions led to dose reduction or interruption in 62% of patients receiving LENVIMA. The most common adverse reactions
(≥5%) resulting in dose reduction or interruption of LENVIMA were fatigue (9%), decreased appetite (8%), diarrhea (8%), proteinuria (7%),
hypertension (6%), and palmar-plantar erythrodysesthesia syndrome (5%).
Treatment discontinuation due to adverse reactions occurred in 20% of patients in the LENVIMA-treated group. The most common adverse
reactions (≥1%) resulting in discontinuation of LENVIMA were fatigue (1%), hepatic encephalopathy (2%), hyperbilirubinemia (1%), and
hepatic failure (1%).
Table 9 summarizes the adverse reactions that occurred in ≥10% of patients receiving LENVIMA in REFLECT. REFLECT was not designed to
demonstrate a statistically significant reduction in adverse reaction rates for LENVIMA, as compared to sorafenib, for any specified adverse
reaction listed in Table 9.
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Dose interruptions of LENVIMA due to an adverse reaction occurred in 58% of these patients. The most common (≥2%) adverse reactions
leading to interruption of LENVIMA were hypertension (11%), diarrhea (11%), proteinuria (6%), decreased appetite (5%), vomiting (5%),
increased alanine aminotransferase (3.5%), fatigue (3.5%), nausea (3.5%), abdominal pain (2.9%), weight decreased (2.6%), urinary tract
infection (2.6%), increased aspartate aminotransferase (2.3%), asthenia (2.3%), and palmar-plantar erythrodysesthesia (2%).
Tables 11 and 12 summarize adverse reactions and laboratory abnormalities, respectively, in patients receiving LENVIMA in Study 309.
Table 11: Adverse Reactions in ≥20% of Patients Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)
Endometrial Carcinoma (not MSI-H or dMMR)
LENVIMA
20 mg in combination with
Pembrolizumab 200 mg N=342
Adverse Reaction
Endocrine
Hypothyroidismb
Vascular
Hypertensionc
Hemorrhagic eventsd
General
Fatiguee
Gastrointestinal
Diarrheaf
Nausea
Vomiting
Stomatitisg
Abdominal painh
Constipation
Musculoskeletal and Connective Tissue
Musculoskeletal disordersi
Metabolism
Decreased appetitej
Investigations
Decreased weight
Renal and Urinary
Proteinuriak
Infections
Urinary tract infectionl
Nervous System
Headache
Respiratory, Thoracic and Mediastinal
Dysphonia
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesiam
Rashn

Doxorubicin or
Paclitaxel N=325

All Gradesa (%)

Grades 3-4 (%)

All Gradesa (%)

Grades 3-4 (%)

67

0.9

0.9

0

67
25

39
2.6

6
15

2.5
0.9

58

11

54

6

55
49
37
35
34
27

8
2.9
2.3
2.6
2.6
0

20
47
21
26
21
25

2.8
1.5
2.2
1.2
1.2
0.6

53

5

27

0.6

44

7

21

0

34

10

6

0.3

29

6

3.4

0.3

31

5

13

1.2

26

0.6

9

0.3

22

0

0.6

0

23
20

2.9
2.3

0.9
4.9

0
0

b
c

Table 12: Laboratory Abnormalities Worsened from Baselinea Occurring in ≥20% (All Grades) or ≥3% (Grades 3-4) of Patients
Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)
Endometrial Carcinoma (not MSI-H or dMMR)
LENVIMA
20 mg in combination with
Pembrolizumab 200 mg N=342
Laboratory Testb
Chemistry
Hypertriglyceridemia
Hypoalbuminemia
Increased aspartate aminotransferase
Hyperglycemia
Hypomagnesemia
Increased alanine aminotransferase
Hypercholesteremia
Hyponatremia
Increased alkaline phosphatase
Hypocalcemia
Increased lipase
Increased creatinine
Hypokalemia
Hypophosphatemia
Increased amylase
Hyperkalemia
Increased creatine kinase
Increased bilirubin
Hematology
Lymphopenia
Thrombocytopenia
Anemia
Leukopenia
Neutropenia

Doxorubicin or
Paclitaxel N=325

All Gradesc (%)

Grades 3-4 (%)

All Gradesc (%)

Grades 3-4 (%)

70
60
58
58
53
55
53
46
43
40
36
35
34
26
25
23
19
18

6
2.7
9
8
6
9
3.2
15
4.7
4.7
14
4.7
10
8
7
2.4
3.7
3.6

45
42
23
45
32
21
23
28
18
21
13
18
24
17
8
12
7
6

1.7
1.6
1.6
4.4
3.8
1.2
0.7
7
0.9
1.7
3.9
1.9
5
3.2
1
1.2
0
1.6

50
50
49
43
31

16
8
8
3.5
6

65
30
84
83
76

20
4.7
14
43
58

With at least 1 grade increase from baseline
Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post-baseline laboratory
measurement for each parameter: LENVIMA/pembrolizumab (range: 312 to 404 patients) and doxorubicin or paclitaxel (280 to 380).
c
Graded per NCI CTCAE v4.03
a
b

Postmarketing Experience The following adverse reactions have been identified during post approval use of LENVIMA. Because these
reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish
a causal relationship to drug exposure.
Gastrointestinal: pancreatitis, increased amylase
General: impaired wound healing
Hepatobiliary: cholecystitis
Renal and Urinary: nephrotic syndrome
Vascular: arterial (including aortic) aneurysms, dissections, and rupture
DRUG INTERACTIONS
Drugs That Prolong the QT Interval LENVIMA has been reported to prolong the QT/QTc interval. Avoid coadministration of LENVIMA with
medicinal products with a known potential to prolong the QT/QTc interval.

Pediatric Use The safety and effectiveness of LENVIMA in pediatric patients have not been established.
Juvenile Animal Data
Daily oral administration of lenvatinib mesylate to juvenile rats for 8 weeks starting on postnatal day 21 (approximately equal to a human
pediatric age of 2 years) resulted in growth retardation (decreased body weight gain, decreased food consumption, and decreases in the width
and/or length of the femur and tibia) and secondary delays in physical development and reproductive organ immaturity at doses greater than
or equal to 2 mg/kg (approximately 1.2 to 5 times the human exposure based on AUC at the recommended clinical dose of 24 mg). Decreased
length of the femur and tibia persisted following 4 weeks of recovery. In general, the toxicologic profile of lenvatinib was similar between
juvenile and adult rats, though toxicities including broken teeth at all dose levels and mortality at the 10 mg/kg/day dose level (attributed to
primary duodenal lesions) occurred at earlier treatment time-points in juvenile rats.
Geriatric Use Of the 261 patients with differentiated thyroid cancer (DTC) who received LENVIMA in SELECT, 45% were ≥65 years of age and
11% were ≥75 years of age. No overall differences in safety or effectiveness were observed between these subjects and younger subjects.
Of the 352 patients with renal cell carcinoma (RCC) who received LENVIMA with pembrolizumab in CLEAR, 45% were ≥65 years of age and 13%
were ≥75 years of age. No overall differences in safety or effectiveness were observed between these elderly patients and younger patients.
Of the 62 patients with RCC who received LENVIMA with everolimus in Study 205, 36% were ≥65 years of age. Conclusions are limited due to
the small sample size, but there appeared to be no overall differences in safety or effectiveness between these subjects and younger subjects.
Of the 476 patients with hepatocellular carcinoma (HCC) who received LENVIMA in REFLECT, 44% were ≥65 years of age and 12% were
≥75 years of age. No overall differences in safety or effectiveness were observed between patients ≥65 and younger subjects. Patients
≥75 years of age showed reduced tolerability to LENVIMA.
Renal Impairment No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or moderate (CLcr 30-59 mL/min) renal
impairment. Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe (CLcr 15-29 mL/
min) renal impairment. Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe renal impairment. There is no
recommended dose of LENVIMA for patients with HCC and severe renal impairment. LENVIMA has not been studied in patients with end
stage renal disease.
Hepatic Impairment No dose adjustment is recommended for patients with HCC and mild hepatic impairment (Child-Pugh A). There is no
recommended dose for patients with HCC with moderate or severe hepatic impairment.
No dose adjustment is recommended for patients with DTC, RCC, and endometrial carcinoma and mild or moderate hepatic impairment (ChildPugh A or B). Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment
(Child-Pugh C). Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment.
OVERDOSAGE
Due to the high plasma protein binding, lenvatinib is not expected to be dialyzable. Death due to multiorgan dysfunction occurred in a patient
who received a single dose of LENVIMA 120 mg orally.

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.
All rights reserved.
Printed in USA/September 2021
LENV-US6520
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Graded per NCI CTCAE v4.03
Includes hypothyroidism, blood thyroid stimulating hormone increased, thyroiditis, primary hypothyroidism, and secondary hypothyroidism
Includes hypertension, blood pressure increased, hypertensive crisis, secondary hypertension, blood pressure abnormal, hypertensive
encephalopathy, and blood pressure fluctuation
d
Includes epistaxis, vaginal hemorrhage, hematuria, gingival bleeding, metrorrhagia, rectal hemorrhage, contusion, hematochezia, cerebral
hemorrhage, conjunctival hemorrhage, gastrointestinal hemorrhage, hemoptysis, hemorrhage urinary tract, lower gastrointestinal
hemorrhage, mouth hemorrhage, petechiae, uterine hemorrhage, anal hemorrhage, blood blister, eye hemorrhage, hematoma, hemorrhage
intracranial, hemorrhagic stroke, injection site hemorrhage, melena, purpura, stoma site hemorrhage, upper gastrointestinal hemorrhage,
wound hemorrhage, blood urine present, coital bleeding, ecchymosis, hematemesis, hemorrhage subcutaneous, hepatic hematoma, injection
site bruising, intestinal hemorrhage, laryngeal hemorrhage, pulmonary hemorrhage, subdural hematoma, umbilical hemorrhage, and vessel
puncture site bruise
e
Includes fatigue, asthenia, malaise, and lethargy
f
Includes diarrhea and gastroenteritis
g
Includes stomatitis, mucosal inflammation, oropharyngeal pain, aphthous ulcer, mouth ulceration, cheilitis, oral mucosal erythema, and tongue
ulceration
h
Includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal discomfort, gastrointestinal pain, abdominal tenderness, and
epigastric discomfort
i
Includes arthralgia, myalgia, back pain, pain in extremity, bone pain, neck pain, musculoskeletal pain, arthritis, musculoskeletal chest pain,
musculoskeletal stiffness, non-cardiac chest pain, pain in jaw
j
Includes decreased appetite and early satiety
k
Includes proteinuria, protein urine present, hemoglobinuria
l
Includes urinary tract infection, cystitis, and pyelonephritis
m
Includes palmar-plantar erythrodysesthesia syndrome, palmar erythema, plantar erythema, and skin reaction
n
Includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash macular, rash pustular, rash papular, rash vesicular, and application
site rash
a

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when administered to a
pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the recommended
human doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. There are no available human data informing the
drug-associated risk. Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2%
to 4% and 15% to 20%, respectively.
Data
Animal Data
In an embryofetal development study, daily oral administration of lenvatinib mesylate at doses ≥0.3 mg/kg [approximately 0.14 times the
recommended clinical dose of 24 mg based on body surface area (BSA)] to pregnant rats during organogenesis resulted in dose-related
decreases in mean fetal body weight, delayed fetal ossifications, and dose-related increases in fetal external (parietal edema and tail
abnormalities), visceral, and skeletal anomalies. Greater than 80% postimplantation loss was observed at 1.0 mg/kg/day (approximately
0.5 times the recommended clinical dose of 24 mg based on BSA).
Daily oral administration of lenvatinib mesylate to pregnant rabbits during organogenesis resulted in fetal external (short tail), visceral
(retroesophageal subclavian artery), and skeletal anomalies at doses greater than or equal to 0.03 mg/kg (approximately 0.03 times the
recommended clinical dose of 24 mg based on BSA). At the 0.03 mg/kg dose, increased post-implantation loss, including 1 fetal death, was
also observed. Lenvatinib was abortifacient in rabbits, resulting in late abortions in approximately one-third of the rabbits treated at a dose
level of 0.5 mg/kg/day (approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Lactation
Risk Summary
It is not known whether LENVIMA is present in human milk; however, lenvatinib and its metabolites are excreted in rat milk at concentrations
higher than those in maternal plasma. Because of the potential for serious adverse reactions in breastfed infants, advise women to
discontinue breastfeeding during treatment with LENVIMA and for at least 1 week after the last dose.
Data
Animal Data
Following administration of radiolabeled lenvatinib to lactating Sprague Dawley rats, lenvatinib-related radioactivity was approximately
2 times higher [based on area under the curve (AUC)] in milk compared to maternal plasma.
Females and Males of Reproductive Potential
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating LENVIMA.
Contraception
Based on its mechanism of action, LENVIMA can cause fetal harm when administered to a pregnant woman.
Females
Advise females of reproductive potential to use effective contraception during treatment with LENVIMA and for at least 30 days after the
last dose.
Infertility
LENVIMA may impair fertility in males and females of reproductive potential.
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Atezolizumab Improves OS
in Advanced NSCLC and Poor PS
By Caroline Seymour
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inhibitor (HR, 0.78; 95% CI, 0.63-0.97; P =.028). The
12-month OS rate was 43.7% with atezolizumab vs
38.6% with chemotherapy. Moreover, the 24-month
OS rate with atezolizumab was approximately
double that with chemotherapy, at 24.3% and
12.4%, respectively.
“Many patients with advanced-stage lung cancer cannot tolerate standard platinum-based chemotherapy. IPSOS is a randomized phase 3 trial
[that] examines the role of immunotherapy with
fi rst-line atezolizumab in patients [with advancedstage NSCLC who are] deemed not eligible to
receive platinum-based chemotherapy treatments
because of poor performance status [PS] or [who
are] elderly with significant contraindications,”
said lead study author Siow Ming Lee, MD, PhD,
FRCP, professor of medical oncology at University
College London Hospitals in the United Kingdom.
Approximately 40% of patients with advanced
NSCLC have an ECOG PS of at least 2 and/or significant comorbidities, rendering them ineligible for
platinum-doublet chemotherapy. As such, IPSOS was
designed to evaluate the efficacy of immune monotherapy in a population that has been historically excluded
from clinical trials with first-line immunotherapy.
Eligible patients had treatment-naïve, stage IIIB/
IV, squamous or nonsquamous NSCLC. Patients
were stratified by PD-L1 status and were randomly assigned 2:1 to receive 1200 mg of intravenous
(IV) atezolizumab every 3 weeks until progressive
disease (PD) or loss of clinical benefit; or either
oral or IV vinorelbine or IV gemcitabine. The
median age was 75 years and 31% were 80 or older.
Eighty-three percent had an ECOG PS of 2 or more.
The primary end point was OS, with secondary end points of 6-, 12-, 18-, and 24-month OS
rates, progression-free survival (PFS), objective
response rate (ORR), duration of response (DOR),
and OS and PFS in the PD-L1–positive subgroups.
Additional fi ndings demonstrated that the ORR

was 16.9% (95% CI, 12.8%-21.6%) with atezolizumab vs 7.9% (95% CI, 4.2%-13.5%) with chemotherapy,
reflecting an absolute difference of 8.9 percentage
points (95% CI, 2.4-15.5). The median DOR was
14.0 months (95% CI, 8.1-20.3) with atezolizumab
vs 7.8 months (95% CI, 4.8-9.7) with chemotherapy.
A total of 61 patients (20.2%) in the atezolizumab arm and 45 (29.8%) in the chemotherapy arm
received subsequent anticancer therapy, which
included chemotherapy most often (15.9%) in the
immunotherapy arm and immunotherapy most
often (18.5%) in the chemotherapy arm.

Safety and Quality of Life

Siow Ming Lee, MD, PhD, FRCP
Professor of Medical Oncology
University College London
Consultant Medical Oncologist
University College London Hospitals
London, United Kingdom

Quality of life indicated that role function, cognitive function, and social function remained stable
or were improved from baseline to week 48 of
treatment with atezolizumab. Notably, the median
time to confi rmed deterioration of chest pain was
not estimable in either arm but favored the use of
atezolizumab (HR, 0.51; 95% CI, 0.27-0.97).
Lee noted that no new or unexpected safety concerns occurred with atezolizumab, and adverse
events (AEs) of special interest in the atezolizumab
arm of the study were comparable with historical
data for atezolizumab monotherapy.
Treatment-related AEs (TRAEs) occurred in
57.0% (n = 171) of patients in the atezolizumab arm
vs 80.3% (n = 118) in the chemotherapy arm. Grade
3/4 TRAEs occurred in 16.3% (n = 49) and 33.3%
(n =49) of patients in the atezolizumab and chemotherapy arms, respectively.
AEs leading to drug discontinuation were
comparable between arms, at 13.0% (n = 39) and
13.6% (n =20) with atezolizumab and chemotherapy, respectively. TT
REFERENCE
Lee SM, Schulz C, Prabhash K, et al. IPSOS: results from a phase III study of
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Sotorasib Doubles PFS Rates
vs Docetaxel in KRAS
G12C–Mutated NSCLC
By Silas Inman

A

DOUBLED RATE OF progression-free survival (PFS) at 12 months
and reduced risk of progression or
death by 34% was seen with the KRAS G12C
inhibitor sotorasib (Lumakras) vs docetaxel
in patients with previously treated non–
small cell lung cancer (NSCLC) harboring
a KRAS G12C mutation, according to findings from the phase 3 CodeBreaK 200 trial
(NCT04303780). These findings were presented at the European Society for Medical
Oncology Congress 2022.1
At a median follow-up of 17.7 months, the
12-month PFS rate was 24.8% with sotorasib
compared with 10.1% with docetaxel. The
median PFS was 5.6 months (95% CI, 4.3-7.8)
with sotorasib vs 4.5 months (95% CI, 3.0-5.7)
with docetaxel (HR, 0.66; 95% CI, 0.51-0.86;
P = .002). There were fewer grade 3 or greater
treatment-related adverse events (TRAEs)
with the KRAS G12C inhibitor compared
with chemotherapy (33.1% vs 40.4%, respectively). Additionally, serious AEs were less
common with sotorasib vs docetaxel (10.7% vs
22.5%, respectively).
“The PFS rate doubled, and the PFS benefit
was seen across all subgroups tested. Likewise, the secondary end points of objective
response rate [ORR], disease control rate
[DCR], time to response, and duration of
response were all significantly improved in
favor of sotorasib,” said study author Melissa
L. Johnson, MD, director of the Lung Cancer
Research Program at the Sarah Cannon
Research Institute in Nashville, Tennessee.
“In my opinion, this supports sotorasib as a
new second-line standard for patients with
KRAS G12C–mutated NSCLC.”
Based on fi ndings from the earlier phase
1/2 CodeBreaK 100 trial (NCT03600883),
the FDA granted sotorasib an accelerated

34

approval in May 2021 for patients with KRAS
G12C–mutated locally advanced or metastatic
NSCLC. In this study, the ORR was 36% (95% CI,
28%-45%) for a median duration of 10 months.2
The global phase 3 CodeBreaK 200 study
enrolled 345 patients with locally advanced,
unresectable, or metastatic KRAS G12C–
mutated NSCLC. The study was originally
designed to enroll 650 participants but was
reduced to approximately 330 based on guidance from the FDA. The agency requested
that patients in the docetaxel arm be able to
crossover to receive sotorasib following disease progression. This shift maintained the
statistical power for the primary end point
of PFS but underpowered the trial to show
a statistical difference in overall survival,
which was a secondary end point.
For the study, patients were randomly
assigned to receive either oral sotorasib
at 960 mg per day (n = 171) or intravenous (IV) docetaxel at 75 mg/m2 every
3 weeks (n = 174).
The ORR with sotorasib was 28.1% (95% CI,
21.5%-35.4%) compared with 13.2% (95% CI,
8.6%-19.2%) with docetaxel (P < .001). When
also considering patients with stable disease, the overall DCR was 82.5% for sotorasib compared with 60.3% with docetaxel.
“Secondary end points were all significantly
improved in favor of sotorasib,” Johnson said.
TRAEs that led to discontinuation were
experienced by 9.5% of patients in the sotorasib arm compared with 11.3% with docetaxel.
The most common any-grade TRAEs between
sotorasib and docetaxel, respectively, were
diarrhea (33.7% vs 18.5%), nausea (14.2% vs
19.9%), increased alanine aminotransferase
(ALT) levels (10.1% vs 0%), increased aspartate
aminotransferase (AST) levels (10.1% vs 0%),
and fatigue (6.5% vs 25.2%). The most common
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grade 3 or greater TRAEs with sotorasib were
diarrhea (11.8%), increased ALT levels (7.7%),
and increased AST levels (5.3%).
“In CodeBreaK 100 [and] 200, the safety signals are pretty similar,” Johnson said. “There
were 10% to 20% of patients who hit grade 3
[liver toxicity], but it was amenable to dose
reduction and dose hold followed by restarting.”
Patient-reported outcomes were improved
with sotorasib vs docetaxel, including time to
deterioration in global health status, physical
function, and cancer-related symptoms. For
quality of life, global health status ratings
were 6.6 with docetaxel vs 9.3 with sotorasib,
representing a 31% reduction in the risk of
quality-of-life deterioration with the targeted
therapy (HR, 0.69; 95% CI, 0.53-0.91; P = .005).
Sotorasib also delayed physical functioning
deterioration by 31% vs docetaxel (9.4 vs 15.1;
HR, 0.69; 95% CI, 0.52-0.92; P = .007).
The phase 1/2 CodeBreaK 101 trial
(NCT04185883) continues to enroll patients
to explore potential sotorasib combination
therapies for solid tumors with KRAS G12C
mutations. There are also several phase 1/2
studies exploring various sotorasib combinations across settings. “We look at [CodeBreaK 200] as the fi rst step. There are more
studies ongoing, adding other drugs to it,”
Johnson said. “It is well tolerated, so it will
pair nicely with other drugs inhibiting MAP
kinase, EGFR, [and] even PD-L1.” TT
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Lower-Dose Trastuzumab Deruxtecan
Shows Favorable Efficacy
in HER2-Mutated NSCLC
By Jonah Feldman
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T

RASTUZUMAB
DERUXTECAN
(ENHERTU) demonstrated a clinically
meaningful benefit and a favorable safety
profile at the lower of 2 dose levels in patients
with HER2-mutated non–small cell lung cancer (NSCLC), according to interim results of
the DESTINY-Lung02 trial (NCT04644237)
presented at the European Society for Medical
Oncology (ESMO) Congress 2022.1
The blinded, non-comparative phase 2 trial
assessed trastuzumab deruxtecan at 5.4 mg/
kg and 6.4 mg/kg every 3 weeks, randomly
assigning patients 2:1 to receive the lower
dose vs the higher dose. The confi rmed overall response rate (cORR) in the prespecified
early cohort (PEC) of the study was 53.8%
(95% CI, 39.5%-67.8%) at the lower dose level
and 42.9% (95% CI, 24.5%-62.8%) at the higher
dose level. The lower dose also showed superior safety and tolerability, including a lower
rate of interstitial lung disease (ILD).
“The safety profi le was generally consistent with the established safety profi le of
trastuzumab deruxtecan, [but] the patients
in the 5.4-mg/kg arm experienced a lower
frequency of grade 3 or [higher] drug-related
AEs [adverse events] and experienced lower
drug discontinuation, dose reduction, and
drug interruption,” stated Koichi Goto, MD,
PhD, of the National Cancer Center Hospital
East in Kashiwa, Japan, in his presentation at
the ESMO Congress.
The DESTINY-Lung01 trial (NCT03505710)
previously showed efficacy of this agent at the
6.4-mg/kg dose in patients with previously

“The totality of the evidence and positive
benefit-risk balance supported the FDA’s approval
of trastuzumab deruxtecan at 5.4 mg/kg, as the first
HER2-targeted treatment for patients [with] previously
treated HER2-mutated NSCLC and supports the
establishment of trastuzumab deruxtecan as their new
standard of care in this population.”
— KO I C H I G O T O , M D , P H D

treated HER2-mutant NSCLC.2 Now the DESTINY-Lung02 trial is investigating the risk/
benefit profi le of 2 dose levels. The primary
end point was cORR by blinded independent
central review, while the secondary end
points included investigator-assessed cORR,
duration of response (DOR), disease control
rate (DCR), progression-free survival, overall survival, and safety and tolerability.1
Enrolled patients must have had metastatic
NSCLC with a confi rmed HER2 mutation.
They needed to have undergone prior treatment including platinum-based chemotherapy and were excluded if they had prior or
current non-infectious ILD.
At a data cutoff of March 24, 2022,
52 patients in the PEC who were randomly
assigned to receive 5.4 mg/kg of trastuzumab
deruxtecan and 28 randomly assigned to
6.4 mg/kg were assessed. This cohort was
randomized 4.5 months or earlier before the

interim analysis cutoff to provide a better
efficacy assessment. In the safety analysis
set, 101 were assigned to receive 5.4 mg/kg
and 50 were assigned to receive 6.4 mg/kg.
In the 5.4-mg/kg arm of the PEC, there
were 27 (51.9%) partial responses (PR),
1 (1.9%) complete response (CR), 19 patients
(36.5%) with stable disease (SD), 2 (3.8%) with
progressive disease (PD), and 3 (5.8%) who were
not estimable (NE). In the 6.4-mg/kg arm, there
were 11 (39.3%) PRs, 1 (3.6%) CR, 14 (50.0%) with
SD, 1 (3.6%) with PD, and 1 (3.6%) NE.
There were 47 patients (90.4%; 95% CI,
79.0%-96.8%) with a confirmed DCR for the
lower-dose arm and 26 (92.9%; 95% CI, 76.5%99.1%) in the higher-dose arm. The median
DOR was NE (95% CI, 4.2 months-NE) and
5.9 months (95% CI, 2.8-NE) for the lower- and
higher-dose arms, respectively. The median
time to initial response was 1.4 months in both
treatment arms. 
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An additional analysis of the response at
a data cutoff of June 22, 2022, showed the
median DOR was 8.7 months (95% CI, 7.1-NE)
and the cORR was 57.7% (95% CI, 43.2%71.3%) for the 5.4-mg/kg arm.
The mean percentage change in tumor size
was –38.6% with the 5.4-mg/kg dose and
–34.6% with the 6.4-mg/kg dose.
In terms of safety and tolerability, the rate of
any-grade treatment-emergent adverse events
(TEAEs) was 92.1% for the patients receiving
the lower-dose and 100% for those receiving
the higher dose. For grade 3 or higher TEAEs,
it was 31.7% vs 58.0%, respectively. Dose
reductions associated with TEAEs occurred
in 9.9% of the patients in the lower-dose arm,
dose discontinuation occurred in 7.9% of
this arm, and dose interruption occurred in
13.9%. In the higher-dose arm, the rate of dose
reductions due to TEAEs was 26.0%, the rate
of dose discontinuations was 16.0%, and the
rate of dose interruptions was 30.0%.
ILD, a TEAE of interest, occurred in 5.9% of
the lower-dose arm vs 14.0% in the higher-dose
arm. In addition, the median duration of treatment was shorter for the higher-dose arm:
4.7 months vs 5.5 months in the PEC and 3.3
months vs 3.7 months in the safety population.
Based on data from this trial, the FDA
recently approved the 5.4-mg/kg dose for
this patient population.3
“The totality of the evidence and positive
benefit-risk balance supported the FDA’s
approval of trastuzumab deruxtecan at
5.4 mg/kg, as the fi rst HER2-targeted treatment for patients [with] previously treated
HER2-mutated NSCLC and supports the
establishment of trastuzumab deruxtecan
as their new standard of care in this population,” Goto concluded.1 TT
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LUNG CANCERS

Adding Tremelimumab
to Durvalumab/Chemo
Continues to Improve OS
in Metastatic NSCLC
By Kristie L. Kahl

T

HE ADDITION OF a limited course of tremelimumab to durvalumab (Imfinzi) plus chemotherapy
continued to yield durable, long-term overall
survival (OS) outcomes in patients with frontline metastatic non–small cell lung cancer (mNSCLC), according
to an exploratory analysis of OS after approximately
4 years of follow-up from the phase 3 POSEIDON trial
(NCT03164616) that was presented at the European
Society for Medical Oncology Congress 2022.1
“The results of this updated analysis demonstrate
durable long-term overall survival benefit when adding a limited course of tremelimumab to durvalumab
and 4 cycles of chemotherapy,” said Melissa L. Johnson, MD, program director of lung cancer research
at Sarah Cannon Cancer Institute in Tennessee,
when presenting the long-term follow-up (median,
46.5 months [range, 0.0-56.5]) at the congress.
The triplet combination induced a median OS of
14.0 months (95% CI, 11.7-16.1) compared with 11.7 months
(95% CI, 10.5-13.1) with chemotherapy alone (HR, 0.75;
95% CI, 0.63-0.88), reducing the risk for death by 25%.
The 36-month OS rates were 25% vs 13.6%, respectively.
Similarly, durvalumab plus chemotherapy showed a
median OS of 13.3 months (95% CI, 11.4-14.7), compared
with 11.7 months (95% CI, 10.5-13.1) with chemotherapy alone (HR, 0.84; 95% CI, 0.71-0.99). The 36-month
OS rates were 20.7% vs 13.6%, respectively (FIGURE 1).

3. FDA grants accelerated approval to fam-trastuzumab deruxtecan-nxki for HER2-mutant non-small cell lung cancer. FDA. August 11,
2022. Accessed September 30, 2022. https://bit.ly/3xbRWTe
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Subgroups Analyzed
According to the subgroup analysis, all patients who
were treated with immunotherapy plus chemotherapy had improved OS, according to Johnson. There
was a trend that favored OS in patients with low or
no levels of PD-L1 who were treated with the triplet
regimen, she added.
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In addition, investigators explored OS by
histology and mutation status—all of which
demonstrated an OS benefit that was consistent with the intent-to-treat population.
The OS benefit was greater in patients
with nonsquamous mNSCLC, compared
with squamous disease, when they were
treated with the triplet regimen (median OS,
17.2 months; 95% CI, 14.9-21.8) vs chemotherapy alone (median OS, 13.1 months; 95%
CI, 10.6-15.1), reducing the risk for death
by 32% (HR, 0.68; 95% CI, 0.55-0.85). At
3 years, OS rates were 31.4% vs 17.3%, respectively. Without the addition of tremelimumab, patients with nonsquamous histology
demonstrated a median OS of 14.8 months
(95% CI, 11.8-18.3), with a 3-year OS rate of
25.0% (HR, 0.80; 95% CI, 0.64-0.98).
OS by mutation status continually
favored treatment with tremelimumab plus
durvalumab and chemotherapy. In those
who harbor an STK11 mutation, the triplet
reduced the risk for death by 38% (HR, 0.62;
95% CI, 0.34-1.12), with a median OS of
15.0 months (95% CI, 8.2-23.8), compared
with 10.7 months (95% CI, 6.0-14.9) with
chemotherapy alone. At 3 years, the OS rates
were 25.8% vs 4.5%, respectively.
Similarly, those with a KEAP1 mutation
saw a 57% reduction in the risk for death
(HR, 0.43; 95% CI, 0.16-1.25) with the triplet regimen, demonstrating a median OS of
13.7 months (95% CI, 7.2-26.5), vs
8.7 months (95% CI, 5.1-not evaluable) with
chemotherapy alone.
The 36-month OS rates were 30.0% vs 0.0%,
respectively; however, Johnson noted this
was a small sample size.

■ DOUBLET CHEMOTHERAPY

Lastly, patients with a KRAS mutation
experienced a 45% reduction in the risk for
death (HR, 0.55; 95% CI, 0.36-0.85) with
tremelimumab plus durvalumab and chemotherapy, with a median OS of 25.7 months
(95% CI, 9.9-36.7), compared with 10.4 months
(95% CI, 7.5-13.6) with chemotherapy alone.
The 36-month OS rates were 40.0% vs
15.8%, respectively.

Main Study and Findings
During the long-term follow-up, serious
adverse events (AEs) were collected; however,
other safety data were not collected after the
fi nal analysis of the trial. Johnson reported
1 new serious AE/death in the durvalumab
plus chemotherapy arm; however, it was not
considered treatment related.
In the randomized, open label, global, multicenter phase 3 study, patients with treatment-naïve, EGFR/ALK wild-type mNSCLC
were randomized 1:1:1 to receive either of
the following regimens:
•

•

•

1500 mg durvalumab plus chemotherapy every 3 weeks for 4 cycles
followed by 1500 mg durvalumab every
4 weeks until disease progression;
1500 mg durvalumab plus a limited
course of 75 mg tremelimumab concurrently with chemotherapy every
3 weeks for up to 4 cycles, followed by
1500 mg durvalumab every 4 weeks as
maintenance until progression, with
1 additional dose of tremelimumab after
chemotherapy (week 16); or
Chemotherapy every 3 weeks for
up to 6 cycles.

Patients were eligible if they had stage
IV NSCLC; EGFR/ALK wild type mutations;
an ECOG performance status of 0 or 1; were
treatment-naïve for metastatic disease; and
had a tumor biopsy and baseline plasma
samples for circulating tumor DNA.
Progression-free survival (PFS) per
RECIST v1.1 by blind independent review
committee and OS of durvalumab plus chemotherapy vs chemotherapy served as the
primary end points. Secondary end points
were triggered by results from the primary end points and included PFS by blinded
independent review committee and OS for
durvalumab plus tremelimumab and chemotherapy vs chemotherapy.
Of the 1013 patients randomly assigned
to the 3 treatment arms, 28.8% had PD-L1
expression of tumor cells of at least 50%,
49.6% had stage IVB disease, and 36.9% had
squamous histology.
Results were presented at the International Association for the Study of Lung Cancer
2021 World Conference on Lung Cancer.2
The combination of durvalumab with
tremelimumab and chemotherapy demonstrated a median OS of 14.0 months compared
with 11.7 months with chemotherapy alone,
reducing the risk for death by 23% (HR, 0.77;
95% CI, 0.65-0.92; P = .00304). Similarly, the
triplet regimen induced a median PFS of
6.2 months vs 4.8 months with chemotherapy,
reducing the risk for disease progression or
worsening by 28% (HR, 0.72; 95% CI, 0.600.86; P= .0003).
Treatment with durvalumab plus chemotherapy demonstrated a median PFS of
5.5 months, compared with 4.8 months with
chemotherapy alone (HR, 0.74; 95% CI, 0.620.89; P = .0009), as well as a median OS of
13.3 months vs 11.7 months (HR, 0.86; 95%
CI, 0.72-1.02; P = .0758).
To conclude, Johnson noted that the data
support the use of a limited course of tremelimumab in combination with durvalumab
plus chemotherapy as a fi rst-line treatment
for those with mNSCLC, “including hard-totreat subgroups.” TT
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Adagrasib ± Cetuximab Generates
Responses in KRAS G12C+ CRC
By Dylann Cohn-Emery

 CONT INU ED FROM COV ER
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Member of the Faculty, Medicine
Harvard Medical School
Member of the Faculty, Oncology
Massachusetts General Hospital
Boston, MA
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at the European Society for Medical Oncology
Congress 2022.1
The combination of adagrasib and cetuximab
was evaluated in the phase 1b portion of the trial.
At a median follow-up of 17.5 months, evaluable
patients (n = 28) experienced an objective response
rate (ORR) of 46%, with a disease control rate of
100%. All 13 responders had a partial response
(PR), and 15 patients had stable disease.
The median duration of response (DOR) with the
combination was 7.6 months, and the median time
to response (TTR) was 1.4 months. The median
progression-free survival (PFS) was 6.9 months
(95% CI, 5.4-8.1), and the 6- and 12-month PFS
rates were 60% and 24%, respectively. The median
overall survival (OS) was 13.4 months (95% CI, 9.520.1), with 6- and 12-month OS rates of 84% and
61%, respectively.
At a median follow-up of 20.1 months in the
phase 2 portion of the trial evaluating single-agent
adagrasib, evaluable patients (n = 43) achieved an
ORR of 19% and a disease control rate of 86%. Eight
participants experienced a PR, 29 had stable disease, and 6 experienced disease progression.
Single-agent adagrasib resulted in a median DOR of 4.3 months, with a median TTR of
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1.5 months. Patients achieved a median PFS of
5.6 months (95% CI, 4.1-8.3), with 6- and 12-month
PFS rates of 47% and 15%, respectively. The median
OS was 19.8 months (95% CI, 12.5-23.0), with 6- and
12-month OS rates of 93% and 69%, respectively.
“Consistent with preclinical hypothesis, the
combination [of adagrasib and cetuximab] resulted in a numerically higher response rate and
longer median PFS than the monotherapy cohort
[FIGURE 1 and 2],” Samuel Klempner, MD, a
member of the faculty at Massachusetts General
Hospital and Harvard Medical School in Boston,
said in the presentation.

Study Design, Rationale, and
Characteristics

KRAS G12C mutations occur in approximately 3%
to 4% of patients with CRC, and they serve as a
negative predictor of efficacy with cetuximab. The
presence of these mutations is also linked with poor
prognosis vs other KRAS mutations, and limited
treatment options are available in later lines of
therapy for patients with CRC.
KRYSTAL-1 evaluated the efficacy of the KRAS
G12C inhibitor adagrasib both as a single agent and
in combination with cetuximab. The trial enrolled
patients with unresectable or metastatic CRC
harboring a KRAS G12C mutation. Patients were
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required to have received prior systemic
treatment for metastatic disease. They could
not have had any available treatment with
curative intent or available standard of care.
In the phase 1b portion of the trial, patients
received 600 mg of oral adagrasib twice
daily plus cetuximab at 400 mg/m2 followed
by 250 mg/m2 every week or 500 mg/m2
every 2 weeks. In the phase 2 portion,
patients were administered 600 mg of oral
adagrasib twice daily.
The primary end points in phase 1b
comprised safety, identification of the recommended phase 2 dose, and pharmacokinetics. Secondary end points included ORR
per RECIST v1.1 criteria, DOR, PFS, and OS.
The primary end point of the phase 2 portion
of the research was ORR, with secondary end
points of DOR, PFS, OS, and safety.
Klempner noted that baseline patient characteristics in both cohorts were consistent
with a heavily pretreated CRC population.
The median age in the monotherapy and combination groups was 59 years (range, 29-79)
and 60 years (range, 41-74), respectively. In
the monotherapy cohort, 52% of patients had
an ECOG performance status of 0 and 48%
had a status of 1; in the combination cohort,
these rates were 44% and 56%, respectively.
The median prior lines of systemic therapy
received in both cohorts was 3 (range, 1-9).
In the monotherapy cohort, 18% of patients
received 1 prior line, 21% received 2, 25%
received 3, and 36% received 4 or more; those
rates were 9%, 25%, 34%, and 31%, respectively, in the combination cohort.
Prior treatment in the monotherapy
cohort included fluoropyrimidine (100%),
oxaliplatin (98%), irinotecan (80%), antiVEGF therapy (82%), anti-EGFR biological

6 MONTHS
■ ADAGRASIB + CETUXIMAB

6 months

12 months

Adagrasi b

therapy (2%), and regorafenib (Stivarga)
and/or trifluridine/tipiracil (Lonsurf; 23%).
In the combination cohort, all patients had
previously received fluoropyrimidine and
oxaliplatin, 88% received prior irinotecan,
88% had a prior anti-VEGF therapy, and 19%
had received prior regorafenib and/or trifluridine/tipiracil.

Safety
Regarding safety in the adagrasib/cetuximab cohort, all patients experienced at least
1 any-grade treatment-related adverse event
(TRAE). Nine percent of patients had a grade 3
TRAE, and 6% had a grade 4 TRAE; the grade
4 events included an infusion-related reaction associated with cetuximab, and hyperkalemia. No grade 5 TRAEs were reported.
The most common any-grade TRAEs
included nausea (63%), diarrhea (56%),
vomiting (53%), dermatitis acneiform (47%),
fatigue (47%), dry skin (41%), headache (31%),
dizziness (25%), maculopapular rash (25%),
and stomatitis (22%). Grade 3 TRAEs included diarrhea (3%), dermatitis acneiform (3%),
and stomatitis (3%).
TRAEs led to the discontinuation of cetuximab in 16% of patients, although no patients
discontinued adagrasib due to TRAEs.
Additionally, TRAEs led to adagrasib dose
reductions and interruptions in 31% and 44%
of patients, respectively.
In the adagrasib-monotherapy cohort, anygrade TRAEs were reported in 93% of patients,
and 30% experienced grade 3 TRAEs. Two
patients had grade 4 TRAEs in the form of
pericardial effusion and decreased neutrophil count. No grade 5 TRAEs occurred.
The most common any-grade TRAEs
included diarrhea (66%), nausea (57%),

12 MONTHS

Adagrasi b + cetuximab

fatigue (46%), vomiting (46%), decreased
appetite (18%), anemia (16%), QT prolongation
(16%), and peripheral edema (16%). Grade 3
TRAEs included diarrhea (7%), fatigue (5%),
anemia (9%), and QT prolongation (5%).
In the monotherapy cohort, no TRAEs
resulted in treatment discontinuation. Dose
reductions and interruptions were required
in 39% and 46% of patients, respectively.

Next Steps
The combination of adagrasib and cetuximab
will be further evaluated in the second-line
setting as part of the phase 3 KRYSTAL-10
trial (NCT04793958) trial and in the late-line
setting as part of KRYSTAL-1 in a potentially
registration-enabling phase 2 cohort.
KRYSTAL-10 will enroll patients with
KRAS G12C–mutated metastatic CRC who
experienced progression on a fi rst-line
fluoropyrimidine-based
regimen
containing either oxaliplatin or irinotecan.
Patients will be randomly assigned to
receive 600 mg of oral adagrasib twice
daily plus 500 mg/m2 of cetuximab every
2 weeks in the experimental arm, or FOLFIRI (folinic acid, fluorouracil, and irinotecan)
or mFOLFOX6 (folinic acid, 5-fluorouracil,
and oxaliplatin) in the control arm. The primary end points of the trial are PFS and
OS, and secondary end points include ORR,
1-year OS rate, DOR, pharmacokinetics,
patient-reported outcomes, and safety. TT
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Camrelizumab/Rivoceranib Improves PFS,
OS vs Sorafenib for Unresectable HCC
By Silas Inman

T

HE COMBINATION OF the PD-1 inhibitor camrelizumab plus the VEGFR2 tyrosine kinase inhibitor (TKI) rivoceranib
significantly improved both progression-free
survival (PFS) and overall survival (OS) compared with sorafenib (Nexavar) for patients with
unresectable hepatocellular carcinoma (HCC),
according to findings from a phase 3 study
(NCT03764293) presented at the European
Society for Medical Oncology Congress 2022.1
The median OS with camrelizumab and
rivoceranib was 22.1 months (95% CI, 19.127.2) compared with 15.2 months with
sorafenib (95% CI, 13.0-18.5), which equated
to a 38% reduction in the risk of death (HR,
0.62; 95% CI, 0.49-0.80; P < .0001). Median
PFS with camrelizumab and rivoceranib was
5.6 months (95% CI, 5.5-6.3) compared with
3.7 months for sorafenib (95% CI, 2.8-3.7), a
48% reduction in the risk of progression or
death (HR, 0.52; 95% CI, 0.41-0.65; P < .0001).
“This is the first positive, international, phase
3 study to report significant PFS and OS benefits with the combination of an immunotherapy and a small-molecule TKI over sorafenib
for unresectable HCC,” said lead investigator
Shukui Qin, MD, of the Department of Medical
Oncology, Cancer Center of Jinling Hospital,
in Nanjing, China. “Moreover, camrelizumab
plus rivoceranib provides the longest OS, at
22.1 months, seen in a frontline pivotal phase
3 study in advanced HCC to date.”
In the study, patients were evenly randomized between camrelizumab at 200 mg
intravenously every 2 weeks plus oral daily
rivoceranib at 250 mg (n = 272) or oral
sorafenib at 400 mg twice daily (n = 271). The
median age of patients in the combination arm
was 58 years vs 56 years in the sorafenib arm.
Most patients were enrolled in Asia (82.7%),
with 47 non-Asian patients in each arm.
Baseline characteristics were similar
across arms. In the camrelizumab plus

40

rivoceranib arm, most patients had BCLC
stage C disease (86.8%), a majority had an
ECOG performance status of 1 (55.9%), and the
AFP was 400 ng/mL or greater for 35.3%. Macroscopic vascular invasion and extrahepatic
spread were seen in 73.5% of patients and the
most common etiology was hepatitis B virus
infection (76.5%). More than half of patients
had received a prior local therapy (59.2%).
The confi rmed objective response rate
(ORR) by blinded independent review
committee and RECIST v1.1 criteria was
25.4% with camrelizumab plus rivoceranib
compared with 5.9% for sorafenib, representing superiority for the combination
(P < .0001). These fi ndings were similar for
modified RECIST (mRECIST) criteria-determined ORR, at 33.1% for the combination vs
10.0% for sorafenib (P < .0001). The median
duration of response per RECIST v1.1 was
14.8 months with camrelizumab plus rivoceranib and 9.2 months for sorafenib.
By RECIST criteria, there were 3 complete
responses (CR) with camrelizumab plus rivoceranib compared with 1 CR for sorafenib.
Using the mRECIST criteria, there were
14 CRs with the combination compared with
3 for the single agent. When including stable
disease, the disease control rate (DCR) by
RECIST with the combination was 78.3%, compared with 53.9% for the single agent. These
rates were similar by mRECIST criteria.
The 6-month PFS rate with camrelizumab
plus rivoceranib was 44.6% compared with
22.7% for sorafenib. For OS, 76.5% of patients
were alive at 12 months in the camrelizumab
plus rivoceranib arm, compared with 60.8%
with sorafenib. At month 18, the OS rate
was 60.9% with the combination vs 45.2%
with monotherapy.
These benefits were seen across subgroups,
Qin said. By geographic region, the hazard
ratio for OS was 0.55 favoring the combination
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in non-Asian patients. The small size of the
population, however, limited statistical analyses, with a very broad confidence interval
observed (95% CI, 0.29-1.02). “PFS and OS
generally favored camrelizumab plus rivoceranib across subgroups,” Qin noted.
Grade 3/4 treatment-related adverse
events (TRAEs) were experienced by 80.5%
of patients in the camrelizumab plus rivoceranib arm vs 52% in the sorafenib group.
There was 1 grade 5 TRAE in each treatment
group. Serious TRAEs were experienced by
24.3% of patients treated with the combination compared with 5.9% in the single agent
arm. Dose modifications or interruptions for
TRAEs were required for 80.5% in the combination group vs 50.2% in the monotherapy
arm; however, treatment discontinuation
of all treatment components was similar
between groups at 3.7% for camrelizumab
plus rivoceranib vs 4.5% for sorafenib.
The most frequently observed TRAEs of
grade 3 or higher in severity with the camrelizumab plus rivoceranib combination
were hypertension (37.5%), aspartate aminotransferase increase (16.5%), alanine aminotransferase increase (12.9%), palmar-plantar
erythrodysesthesia (PPE; 12.1%), and platelet
count decrease (11.8%). For sorafenib, the
most common grade 3 or higher TRAEs were
PPE (15.2%) and hypertension (14.9%).
“The combination of camrelizumab plus
rivoceranib was generally well tolerated,
with a safety profi le in line with each individual agent and the underlying disease,”
Qin said. “These fi ndings support that
camrelizumab plus rivoceranib represents
another new fi rst-line treatment option for
unresectable HCC.”

Context and Next Steps
During a discussion of the findings, R. Katie
Kelley, MD, from the Helen Diller Family
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Comprehensive Cancer Center at the University of California, San Francisco, described
potential advantages with the use of an oral
angiogenesis inhibitor, but also cautioned
that careful patient selection was required
given the hepatotoxicity seen with the combination. Moreover, she noted challenges with
extrapolating the data to a non-Asian population given the high rates of hepatitis B virus
infection seen in the underlying etiology.
“The advent of multiple first- and later-line
treatment options marks enormous progress
in HCC and provides new opportunity to individualize treatment decisions,” said Kelley.
“Region and etiology may impact outcomes
in HCC trials involving immune checkpoint
inhibitor therapies. Global trials require
advanced planning with regulatory agencies
to define minimum subpopulation thresholds.”
Developer Elevar Therapeutics announced
plans to work with the FDA on a potential
route to approval. Additionally, the company
plans to submit rivoceranib to the FDA for the
treatment of recurrent or metastatic adenoid
cystic carcinoma (ACC). Findings for this
indication were presented at the 2022 American Society of Clinical Oncology Annual
Meeting, showing an ORR by investigator-assessed RECIST v1.1 criteria of 15.1% (95% CI,
7.8%-25.4%) with rivoceranib and a DCR rate
of 64.4% (95% CI, 52.3%-75.3%).2
“Based on the positive results of the combination study, Elevar plans to work closely
with the US Food & Drug Administration
for submission of a new drug application for
rivoceranib in combination with camrelizumab as a treatment option for HCC,” Saeho
Chong, CEO of Elevar, said in a statement.3 “In
addition, Elevar anticipates submission of a
[new drug application] to the US Food & Drug
Administration for rivoceranib as a treatment
option for ACC by the end of 2022.” TT
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GASTROINTESTINAL CANCERS

Updated Results Support Efficacy
of Trastuzumab Deruxtecan in HER2+
Metastatic Gastric/GEJ Cancer
By Brittany Lovely

R

ESULTS FROM THE phase 2 DESTINYGastric02 study (NCT04014075) confirmed that fam-trastuzumab deruxtecan-nxki (Enhertu) had a clinical benefit
and tolerable safety profile for patients with
locally advanced or metastatic HER2-positive
gastric or gastroesophageal junction (GEJ)
adenocarcinoma who have received a trastuzumab (Herceptin)-based regimen.1
At a median follow-up of 10.2 months
(range, 0.7-22.1), the confi rmed objective
response rate (ORR) was 41.8% (95% CI,
30.8%-53.4%) among the 79 patients treated.
Complete response was reported in 4 patients
(5.1%) and partial response was reported in
29 patients (36.7%) (FIGURE 1). The median
duration of response was 8.1 months (95% CI,
5.9-not estimable). The disease control rate of
81.0% (95% CI, 70.6%-89.0%) was maintained
from the primary analysis.
“The primary results of DESTINYGastric02 were based on a data cutoff of April
9, 2021, and it demonstrated at the time a confirmed ORR of 38.0% [95% CI, 27.3%-49.5%],”
Geoffrey Y. Ku, MD, said in a presentation of
the findings at the European Society for Medical Oncology (ESMO) Congress 2022. The
primary end point of confirmed ORR was met
in the primary analysis.2
Compared with the previously reported
data, the clinical benefit of the agent
was maintained: “Responses
tended
to be durable…and to occur quickly
with a median time to response of
1.4 months [95% CI, 1.4-2.6].” Ku is a medical
oncologist and assistant attending physician
at Memorial Sloan Kettering Cancer Center
in New York, New York.

42

Patients
who
received
trastuzumab
deruxtecan had a median overall survival of
12.1 months (95% CI, 9.4-15.4) and a median progression-free survival of 5.6 months
(95% CI, 4.2-8.3).
“The safety profi le remains generally
consistent with the established profi le of
trastuzumab deruxtecan,” Ku said. The most
common treatment-emergent adverse events
(TEAEs) were nausea (67.1%), vomiting
(44.3%), and fatigue (41.8%).
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FIGURE. BEST OVERALL RESPONSE IN
T H E D E S T I N Y - G A S T R I C 0 2 T R I A L 1a
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Grade 3 or higher TEAEs were reported in
55.7% of patients and 30.4% were drug related.
The rate of serious TEAEs was 41.8% with 12.7%
being related to trastuzumab deruxtecan.
Rates of TEAEs leading to drug discontinuation, dose reduction, or death were 19.0%,
21.5%, and 13.9%, respectively. Drug-related
TEAEs led to treatment discontinuation in
10 patients, dose reduction in 14 patients,
and death in 2 patients. Both deaths were
associated with adjudicated interstitial lung
disease (ILD)/pneumonitis.
Grade 1 adjudicated drug-related ILD/
pneumonitis occurred in 2 patients, and
grade 2 in 4 patients. The median time to
onset was 80.5 days (range, 42-344) with a
median duration of 36 days (range, 15-142).
Patient-reported outcomes were presented for the fi rst time at the ESMO Congress
and were assessed using the European
Organisation for Research and Treatment of
Cancer 5-dimensional (EQ-5D) survey and
the Functional Assessment of Cancer Therapy–Gastric (FACT-Ga) measure. Results were
presented through cycle 7, which Ku noted
was approximately 5 months into treatment.
“These [data] correlate well with duration of
treatment, which was 4.8 months; many patients
were treated up through the first 7 cycles,” he
said. “Based on patient-reported outcomes,
quality of life did not worsen through cycle 7.”

0%
■ Complete response ■ Partial response
■ Stable disease ■ Progressive disease
■ Not evaluable
a

Data cutof f of November 8, 2021.

Background
DESTINY-Gastric02 was a nonrandomized
study that enrolled patients with pathologically documented gastric or GEJ cancer
who had centrally confi rmed HER2-positive
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1L aRCC

+

A BALANCE OF DATA*

1L aRCC treatment that offers a balance of data:
superior OS, safety and tolerability,
and patient-reported quality of life1-4 *

SUPERIOR OS
vs sunitinib

SAFETY &
TOLERABILITY

QUALITY
OF LIFE

*Superior OS vs sunitinib in patients with previously untreated aRCC. Primary analysis OS results: 40% reduction in risk of death with CABOMETYX + OPDIVO
vs sunitinib (HR=0.60; 98.89% CI: 0.40-0.89; P=0.001); median OS was not reached in either arm. The primary endpoint was PFS, and secondary endpoints
included OS, ORR, and safety. Quality of life was evaluated as an exploratory endpoint using the FKSI-19 scale, and the clinical signiﬁcance is unknown.1,2

1L=ﬁrst-line; aRCC=advanced renal cell carcinoma; CI=conﬁdence interval; FKSI-19=Functional Assessment of Cancer Therapy-Kidney Symptom Index 19;
HR=hazard ratio; ORR=objective response rate; OS=overall survival; PFS=progression-free survival.

INDICATIONS
CABOMETYX® (cabozantinib), in combination with nivolumab, is indicated for the ﬁrst-line treatment of patients with advanced
renal cell carcinoma (RCC).
CABOMETYX is indicated for the treatment of patients with advanced RCC.
IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hemorrhage: Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade 3 to 5 hemorrhagic events was 5% in
CABOMETYX patients in RCC, HCC, and DTC studies. Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior to surgery as
recommended. Do not administer CABOMETYX to patients who have a recent history of hemorrhage, including hemoptysis, hematemesis,
or melena.
Perforations and Fistulas: Fistulas, including fatal cases, occurred in 1% of CABOMETYX patients. Gastrointestinal (GI) perforations,
including fatal cases, occurred in 1% of CABOMETYX patients. Monitor patients for signs and symptoms of ﬁstulas and perforations,
including abscess and sepsis. Discontinue CABOMETYX in patients who experience a Grade 4 ﬁstula or a GI perforation.
Thrombotic Events: CABOMETYX increased the risk of thrombotic events. Venous thromboembolism occurred in 7% (including
4% pulmonary embolism) and arterial thromboembolism in 2% of CABOMETYX patients. Fatal thrombotic events occurred in
CABOMETYX patients. Discontinue CABOMETYX in patients who develop an acute myocardial infarction or serious arterial or venous
thromboembolic events that require medical intervention.
Hypertension and Hypertensive Crisis: CABOMETYX can cause hypertension, including hypertensive crisis. Hypertension was reported in
37% (16% Grade 3 and <1% Grade 4) of CABOMETYX patients. Do not initiate CABOMETYX in patients with uncontrolled hypertension.
Monitor blood pressure regularly during CABOMETYX treatment. Withhold CABOMETYX for hypertension that is not adequately
controlled with medical management; when controlled, resume at a reduced dose. Permanently discontinue CABOMETYX for severe
hypertension that cannot be controlled with anti-hypertensive therapy or for hypertensive crisis.

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

Superior PFS and ORR results in the ITT population in the
primary analysis1
Median follow-up time of 18.1 months; range: 10.6-30.6 months2
Primary endpoint

Secondary endpoint

MEDIAN PFS WAS DOUBLED1*

16.6

months
CABOMETYX
+ OPDIVO

vs
HR=0.51
(95% CI:
0.41-0.64)
P<0.0001

ORR WAS DOUBLED1*

8.3

55.7

%

months
sunitinib

CABOMETYX
+ OPDIVO

vs
P<0.0001

27.1

%

sunitinib

CR
8%

vs

(n=26/323)
CABOMETYX
+ OPDIVO

4.6%

(n=15/328)
sunitinib

PR

(95% CI:
12.5-24.9;
n=323)

(95% CI:
7.0-9.7;
n=328)

(95% CI:
50.1-61.2;
n=323)

(95% CI:
22.4-32.3;
n=328)

48%

(n=154/323)
CABOMETYX
+ OPDIVO

vs

23%

(n=74/328)
sunitinib

*PFS and ORR were assessed by BICR.1

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
Diarrhea: Diarrhea occurred in 62% of CABOMETYX patients.
Grade 3 diarrhea occurred in 10% of CABOMETYX patients.
Monitor and manage patients using antidiarrheals as indicated.
Withhold CABOMETYX until improvement to ≤ Grade 1, resume at
a reduced dose.
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 45% of
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX
patients. Withhold CABOMETYX until improvement to Grade 1 and
resume at a reduced dose for intolerable Grade 2 PPE or Grade 3 PPE.
Hepatotoxicity: CABOMETYX in combination with nivolumab can
cause hepatic toxicity with higher frequencies of Grades 3 and 4 ALT
and AST elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically throughout
treatment. Consider more frequent monitoring of liver enzymes than
when the drugs are administered as single agents. For elevated liver
enzymes, interrupt CABOMETYX and nivolumab and consider
administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and
4 increased ALT or AST were seen in 11% of patients. ALT or AST >3
times ULN (Grade ≥2) was reported in 83 patients, of whom 23 (28%)
received systemic corticosteroids; ALT or AST resolved to Grades 0-1
in 74 (89%). Among the 44 patients with Grade ≥2 increased ALT or
AST who were rechallenged with either CABOMETYX (n=9) or
nivolumab (n=11) as a single agent or with both (n=24), recurrence of
Grade ≥2 increased ALT or AST was observed in 2 patients receiving
CABOMETYX, 2 patients receiving nivolumab, and 7 patients
receiving both CABOMETYX and nivolumab. Withhold and resume at
a reduced dose based on severity.
Adrenal Insuﬃciency: CABOMETYX in combination with nivolumab
can cause primary or secondary adrenal insufficiency. For Grade 2 or
higher adrenal insufficiency, initiate symptomatic treatment, including
hormone replacement as clinically indicated. Withhold CABOMETYX
and/or nivolumab and resume CABOMETYX at a reduced dose
depending on severity.
Adrenal insufficiency occurred in 4.7% (15/320) of patients with RCC
who received CABOMETYX with nivolumab, including Grade 3 (2.2%),
and Grade 2 (1.9%) adverse reactions. Adrenal insufficiency led to
permanent discontinuation of CABOMETYX and nivolumab in 0.9%
and withholding of CABOMETYX and nivolumab in 2.8% of patients
with RCC.

© 2022 Exelixis, Inc.
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Approximately 80% (12/15) of patients with adrenal insufficiency
received hormone replacement therapy, including systemic
corticosteroids. Adrenal insufficiency resolved in 27% (n=4) of the 15
patients. Of the 9 patients in whom CABOMETYX with nivolumab was
withheld for adrenal insufficiency, 6 reinstated treatment after
symptom improvement; of these, all (n=6) received hormone
replacement therapy and 2 had recurrence of adrenal insufficiency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients.
Monitor urine protein regularly during CABOMETYX treatment. For
Grade 2 or 3 proteinuria, withhold CABOMETYX until improvement
to ≤ Grade 1 proteinuria, resume CABOMETYX at a reduced dose.
Discontinue CABOMETYX in patients who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of
CABOMETYX patients. ONJ can manifest as jaw pain, osteomyelitis,
osteitis, bone erosion, tooth or periodontal infection, toothache,
gingival ulceration or erosion, persistent jaw pain, or slow healing of
the mouth or jaw after dental surgery. Perform an oral examination
prior to CABOMETYX initiation and periodically during treatment.
Advise patients regarding good oral hygiene practices. Withhold
CABOMETYX for at least 3 weeks prior to scheduled dental surgery
or invasive dental procedures, if possible. Withhold CABOMETYX for
development of ONJ until complete resolution, resume at a
reduced dose.
Impaired Wound Healing: Wound complications occurred with
CABOMETYX. Withhold CABOMETYX for at least 3 weeks prior to
elective surgery. Do not administer CABOMETYX for at least 2 weeks
after major surgery and until adequate wound healing. The safety of
resumption of CABOMETYX after resolution of wound healing
complications has not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS,
a syndrome of subcortical vasogenic edema diagnosed by
characteristic ﬁndings on MRI, can occur with CABOMETYX. Evaluate
for RPLS in patients presenting with seizures, headache, visual
disturbances, confusion, or altered mental function. Discontinue
CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism,
has been observed with CABOMETYX. Based on the safety
population, thyroid dysfunction occurred in 19% of patients treated
with CABOMETYX, including Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior
to the initiation of CABOMETYX and monitored for signs and
symptoms of thyroid dysfunction during CABOMETYX treatment.
Thyroid function testing and management of dysfunction should
be performed as clinically indicated.

OPDIVO® and the related logo are registered trademarks of Bristol-Myers Squibb Company.

Early and sustained separation of OS curves in the
primary analysis1
Secondary endpoint

40% REDUCTION in risk of death (HR=0.60)

100

CheckMate-9ER study design1,2,5

90

OS (probability)

80
70
60
Median

50
40
30

98.89% CI: 0.40-0.89
P=0.001

20

CABOMETYX + OPDIVO (n=323)
sunitinib (n=328)

10
0

0

3

6

9

12

Median OS not reached in either treatment arm.1

15

18

21

24

27

30

106
83

55
36

11
10

3
3

0
0

Months
Patients at risk
323
328

308
296

295
273

283
253

259
223

184
154

A randomized (1:1), open-label, Phase 3 trial
vs sunitinib in 651 patients with previously
untreated aRCC with a clear-cell component.
The trial evaluated CABOMETYX 40 mg
(starting dose) PO once daily in combination
with OPDIVO 240 mg ﬂat dose IV every
2 weeks vs sunitinib 50 mg (starting dose) PO
once daily for 4 weeks, followed by 2 weeks
oﬀ, per cycle. The primary endpoint was
PFS, and secondary endpoints included OS,
ORR, and safety. PFS and ORR were assessed
by BICR. Quality of life was evaluated as an
exploratory endpoint using the FKSI-19 scale,
and the clinical signiﬁcance is unknown.
Other exploratory endpoints included
biomarkers, PK, immunogenicity, and PFS-2.
An updated efficacy analysis was conducted
when 271 events were observed based on
the pre-speciﬁed number of events for the
pre-planned ﬁnal analysis of OS.

Final analysis of OS (median follow-up: 32.9 months; range: 25.4-45.4 months): Median OS was 37.7 months for CABOMETYX + OPDIVO (95% CI: 35.5-NR;
n=323) compared with 34.3 months for sunitinib (95% CI: 29.0-NR; n=328); HR=0.70 (95% CI: 0.55-0.90).1,6–7

Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on
the safety population, hypocalcemia occurred in 13% of patients
treated with CABOMETYX, including Grade 3 in 2% and Grade 4
in 1% of patients. Laboratory abnormality data were not collected
in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated
with CABOMETYX, including Grade 3 in 6% and Grade 4 in 3%
of patients.
Monitor blood calcium levels and replace calcium as necessary during
treatment. Withhold and resume at reduced dose upon recovery or
permanently discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise
pregnant women and females of reproductive potential of the
potential risk to a fetus. Verify the pregnancy status of females of
reproductive potential prior to initiating CABOMETYX and advise
them to use eﬀective contraception during treatment and for
4 months after the last dose.
ADVERSE REACTIONS
The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE,
decreased appetite, hypertension, nausea, vomiting, weight
decreased, constipation.
CABOMETYX in combination with nivolumab: diarrhea, fatigue,
hepatotoxicity, PPE, stomatitis, rash, hypertension, hypothyroidism,
musculoskeletal pain, decreased appetite, nausea, dysgeusia,
abdominal pain, cough, and upper respiratory tract infection.
DRUG INTERACTIONS
Strong CYP3A4 Inhibitors: If coadministration with strong CYP3A4
inhibitors cannot be avoided, reduce the CABOMETYX dosage.
Avoid grapefruit or grapefruit juice.
Strong CYP3A4 Inducers: If coadministration with strong CYP3A4
inducers cannot be avoided, increase the CABOMETYX dosage.
Avoid St. John’s wort.

Hepatic Impairment: In patients with moderate hepatic impairment,
reduce the CABOMETYX dosage. Avoid CABOMETYX in patients
with severe hepatic impairment.

You are encouraged to report negative side eﬀects of
prescription drugs to the FDA. Visit www.FDA.gov/medwatch
or call 1-800-FDA-1088.
For additional safety information, please see Brief Summary
of the Prescribing Information for CABOMETYX on
following pages.
BICR=blinded independent central review; CR=complete response; ITT=intent to
treat; IV=intravenous; PFS-2=progression-free survival after subsequent therapy;
PK=pharmacokinetics; PO=by mouth; PR=partial response.
References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis
Inc; 2022. 2. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER
Investigators. Nivolumab plus cabozantinib versus sunitinib for advanced
renal-cell carcinoma. N Engl J Med. 2021;384(9):829-841. 3. Choueiri TK, Powles T,
Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib in ﬁrst-line
treatment for advanced renal cell carcinoma: ﬁrst results from the randomized
phase 3 CheckMate 9ER trial. Presented at The European Society for Medical
Oncology (ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation
6960. 4. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER Investigators.
Nivolumab plus cabozantinib versus sunitinib for advanced renal-cell carcinoma
[supplementary appendix]. N Engl J Med. 2021;384(9):829-841. 5. Choueiri TK,
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus
cabozantinib versus sunitinib for advanced renal-cell carcinoma [protocol].
N Engl J Med. 2021;384(9):829-841. 6. Motzer RJ, Powles T, Burotto M, et al.
Nivolumab plus cabozantinib versus sunitinib in ﬁrst-line treatment for
advanced renal cell carcinoma (CheckMate 9ER): long-term follow-up
results from an open-label, randomised, phase 3 trial. Lancet Oncol.
2022;23(7):888-898. 7. Data on ﬁle. Exelixis, Inc.

USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during CABOMETYX
treatment and for 4 months after the ﬁnal dose.

DISCOVER MORE AT

CABOMETYXhcp.com

CABOMETYX® (cabozantinib) TABLETS
PLEASE SEE THE CABOMETYX PACKAGE INSERT FOR FULL PRESCRIBING
INFORMATION.
INITIAL U.S. APPROVAL: 2012
1

INDICATIONS AND USAGE

1.1 Renal Cell Carcinoma
CABOMETYX is indicated for the treatment of patients with advanced renal cell
carcinoma (RCC).
CABOMETYX, in combination with nivolumab, is indicated for the first-line treatment of
patients with advanced RCC.
1.2 Hepatocellular Carcinoma
CABOMETYX is indicated for the treatment of patients with hepatocellular carcinoma
(HCC) who have been previously treated with sorafenib.
1.3 Differentiated Thyroid Cancer
CABOMETYX is indicated for the treatment of adult and pediatric patients 12 years of
age and older with locally advanced or metastatic differentiated thyroid cancer (DTC)
that has progressed following prior VEGFR-targeted therapy and who are radioactive
iodine-refractory or ineligible.
4
CONTRAINDICATIONS
None.
5

WARNINGS AND PRECAUTIONS

5.1 Hemorrhage
Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade
3 to 5 hemorrhagic events was 5% in CABOMETYX patients in the RCC, HCC, and
DTC studies.
Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior to surgery as
recommended. Do not administer CABOMETYX to patients who have a recent history
of hemorrhage, including hemoptysis, hematemesis, or melena.
5.2 Perforations and Fistulas
Fistulas, including fatal cases, occurred in 1% of CABOMETYX-treated patients.
Gastrointestinal (GI) perforations, including fatal cases, occurred in 1% of
CABOMETYX-treated patients.
Monitor patients for signs and symptoms of fistulas and perforations, including abscess
and sepsis. Discontinue CABOMETYX in patients who experience a Grade 4 fistula or
a GI perforation.
5.3 Thrombotic Events
CABOMETYX increased the risk of thrombotic events. Venous thromboembolism
occurred in 7% (including 4% pulmonary embolism) and arterial thromboembolism
occurred in 2% of CABOMETYX-treated patients. Fatal thrombotic events occurred
in CABOMETYX-treated patients.
Discontinue CABOMETYX in patients who develop an acute myocardial infarction or
serious arterial or venous thromboembolic events that require medical intervention.
5.4 Hypertension and Hypertensive Crisis
CABOMETYX can cause hypertension, including hypertensive crisis. Hypertension was
reported in 37% (16% Grade 3 and <1% Grade 4) of CABOMETYX-treated patients.
Do not initiate CABOMETYX in patients with uncontrolled hypertension. Monitor
blood pressure regularly during CABOMETYX treatment. Withhold CABOMETYX
for hypertension that is not adequately controlled with medical management; when
controlled, resume CABOMETYX at a reduced dose. Permanently discontinue
CABOMETYX for severe hypertension that cannot be controlled with anti-hypertensive
therapy or for hypertensive crisis.
5.5 Diarrhea
Diarrhea occurred in 62% of patients treated with CABOMETYX. Grade 3 diarrhea
occurred in 10% of patients treated with CABOMETYX.
Monitor and manage patients using antidiarrheals as indicated. Withhold CABOMETYX
until improvement to ≤ Grade 1, resume CABOMETYX at a reduced dose.
5.6 Palmar-Plantar Erythrodysesthesia
Palmar-plantar erythrodysesthesia (PPE) occurred in 45% of patients treated with
CABOMETYX. Grade 3 PPE occurred in 13% of patients treated with CABOMETYX.
Withhold CABOMETYX until improvement to Grade 1 and resume CABOMETYX at a
reduced dose for intolerable Grade 2 PPE or Grade 3 PPE.
5.7 Hepatotoxicity
CABOMETYX in combination with nivolumab can cause hepatic toxicity with higher
frequencies of Grades 3 and 4 ALT and AST elevations compared to CABOMETYX
alone. Monitor liver enzymes before initiation of and periodically throughout treatment.
Consider more frequent monitoring of liver enzymes as compared to when the drugs
are administered as single agents. For elevated liver enzymes, interrupt CABOMETYX
and nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 increased
ALT or AST were seen in 11% of patients. ALT or AST > 3 times ULN (Grade ≥2)
was reported in 83 patients, of whom 23 (28%) received systemic corticosteroids;
ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 patients with Grade
≥2 increased ALT or AST who were rechallenged with either CABOMETYX (n=9)
or nivolumab (n=11) as a single agent or with both (n=24), recurrence of Grade ≥2
increased ALT or AST was observed in 2 patients receiving CABOMETYX, 2 patients
receiving nivolumab, and 7 patients receiving both CABOMETYX and nivolumab.
Withhold and resume at a reduced dose based on severity.
5.8 Adrenal Insufficiency
CABOMETYX in combination with nivolumab can cause primary or secondary adrenal
insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic treatment,
including hormone replacement as clinically indicated. Withhold CABOMETYX and/or
nivolumab and resume CABOMETYX at a reduced dose depending on severity.
Adrenal insufficiency occurred in 4.7% (15/320) of patients with RCC who received
CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 (1.9%) adverse
reactions. Adrenal insufficiency led to permanent discontinuation of CABOMETYX
and nivolumab in 0.9% and withholding of CABOMETYX and nivolumab in 2.8% of
patients with RCC.
Approximately 80% (12/15) of patients with adrenal insufficiency received hormone
replacement therapy, including systemic corticosteroids. Adrenal insufficiency
resolved in 27% (n=4) of the 15 patients. Of the 9 patients in whom CABOMETYX
with nivolumab was withheld for adrenal insufficiency, 6 reinstated treatment after
symptom improvement; of these, all (n=6) received hormone replacement therapy
and 2 had recurrence of adrenal insufficiency.

5.9 Proteinuria
Proteinuria was observed in 8% of patients receiving CABOMETYX.
Monitor urine protein regularly during CABOMETYX treatment. For Grade 2 or 3
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria,
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients who
develop nephrotic syndrome.
5.10 Osteonecrosis of the Jaw
Osteonecrosis of the jaw (ONJ) occurred in <1% of patients treated with CABOMETYX.
ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, tooth or
periodontal infection, toothache, gingival ulceration or erosion, persistent jaw pain
or slow healing of the mouth or jaw after dental surgery. Perform an oral examination
prior to initiation of CABOMETYX and periodically during CABOMETYX. Advise
patients regarding good oral hygiene practices. Withhold CABOMETYX for at least
3 weeks prior to scheduled dental surgery or invasive dental procedures, if possible.
Withhold CABOMETYX for development of ONJ until complete resolution, resume at
a reduced dose.
5.11 Impaired Wound Healing
Wound complications occurred with CABOMETYX. Withhold CABOMETYX for at
least 3 weeks prior to elective surgery. Do not administer CABOMETYX for at least 2
weeks after major surgery and until adequate wound healing. The safety of resumption
of CABOMETYX after resolution of wound healing complications has not been
established.
5.12 Reversible Posterior Leukoencephalopathy Syndrome
Reversible Posterior Leukoencephalopathy Syndrome (RPLS), a syndrome of
subcortical vasogenic edema diagnosed by characteristic finding on MRI, can occur
with CABOMETYX. Perform an evaluation for RPLS in any patient presenting with
seizures, headache, visual disturbances, confusion or altered mental function.
Discontinue CABOMETYX in patients who develop RPLS.
5.13 Thyroid Dysfunction
Thyroid dysfunction, primarily hypothyroidism, has been observed with CABOMETYX.
Based on the safety population, thyroid dysfunction occurred in 19% of patients
treated with CABOMETYX, including Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior to the initiation of
CABOMETYX and monitored for signs and symptoms of thyroid dysfunction during
CABOMETYX treatment. Thyroid function testing and management of dysfunction
should be performed as clinically indicated.
5.14 Hypocalcemia
CABOMETYX can cause hypocalcemia. Based on the safety population, hypocalcemia
occurred in 13% of patients treated with CABOMETYX, including Grade 3 in 2% and
Grade 4 in 1% of patients. Laboratory abnormality data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with CABOMETYX,
including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during treatment.
Withhold and resume at reduced dose upon recovery or permanently discontinue
CABOMETYX depending on severity.
5.15 Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism of action, CABOMETYX can
cause fetal harm when administered to a pregnant woman. Cabozantinib administration
to pregnant animals during organogenesis resulted in embryolethality at exposures
below those occurring clinically at the recommended dose, and in increased incidences
of skeletal variations in rats and visceral variations and malformations in rabbits.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive
potential to use effective contraception during treatment with CABOMETYX and for 4
months after the last dose.
6
ADVERSE REACTIONS
The following clinically significant adverse reactions are discussed elsewhere in the
labeling: Hemorrhage, Perforations and Fistulas, Thrombotic Events, Hypertension
and Hypertensive Crisis, Diarrhea, Palmar-plantar Erythrodysesthesia, Hepatotoxicity,
Adrenal Insufficiency, Proteinuria, Osteonecrosis of the Jaw, Impaired Wound Healing,
Reversible Posterior Leukoencephalopathy Syndrome, Thyroid Dysfunction and
Hypocalcemia.
6.1 Clinical Trial Experience
The data described in the WARNINGS AND PRECAUTIONS section and below reflect
exposure to CABOMETYX as a single agent in 409 patients with RCC enrolled in
randomized, active-controlled trials (CABOSUN, METEOR), 467 patients with HCC
enrolled in a randomized, placebo-controlled trial (CELESTIAL), in 125 patients
with DTC enrolled in a randomized, placebo-controlled trial (COSMIC-311), and in
combination with nivolumab 240 mg/m2 every 2 weeks in 320 patients with RCC
enrolled in a randomized, active-controlled trial (CHECKMATE-9ER).
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.
Renal Cell Carcinoma
METEOR
The safety of CABOMETYX was evaluated in METEOR, a randomized, open-label
trial in which 331 patients with advanced renal cell carcinoma received CABOMETYX
60 mg once daily and 322 patients received everolimus 10 mg once daily until
disease progression or unacceptable toxicity. Patients on both arms who had disease
progression could continue treatment at the discretion of the investigator. The median
duration of treatment was 7.6 months (range 0.3 – 20.5) for patients receiving
CABOMETYX and 4.4 months (range 0.21 – 18.9) for patients receiving everolimus.
Adverse reactions which occurred in ≥ 25% of CABOMETYX-treated patients, in
order of decreasing frequency, were: diarrhea, fatigue, nausea, decreased appetite,
palmar-plantar erythrodysesthesia (PPE), hypertension, vomiting, weight decreased,
and constipation. Grade 3-4 adverse reactions and laboratory abnormalities which
occurred in ≥ 5% of patients were hypertension, diarrhea, fatigue, PPE, hyponatremia,
hypophosphatemia, hypomagnesemia, lymphopenia, anemia, hypokalemia, and
increased GGT.
The dose was reduced in 60% of patients receiving CABOMETYX and in 24%
of patients receiving everolimus. Twenty percent (20%) of patients received
CABOMETYX 20 mg once daily as their lowest dose. The most frequent adverse
reactions leading to dose reduction in patients treated with CABOMETYX were:
diarrhea, PPE, fatigue, and hypertension. Adverse reactions leading to dose
interruption occurred in 70% patients receiving CABOMETYX and in 59% patients
receiving everolimus. Adverse reactions led to study treatment discontinuation in 10%
of patients receiving CABOMETYX and in 10% of patients receiving everolimus. The
most frequent adverse reactions leading to permanent discontinuation in patients
treated with CABOMETYX were decreased appetite (2%) and fatigue (1%).

Table 1. Adverse Reactions Occurring in ≥ 10% Patients Who Received
CABOMETYX in METEOR

All
Grades2

2
3
4

5

Grade
3-4

All
Grades2

Grade
3-4

Percentage (%) of Patients

Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis
Constipation
Abdominal pain3
Dyspepsia
General
Fatigue
Mucosal inflammation
Asthenia
Metabolism and Nutrition
Decreased appetite
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Rash4
Dry skin
Vascular
Hypertension5
Investigations
Weight decreased
Nervous System
Dysgeusia
Headache
Dizziness
Endocrine
Hypothyroidism
Respiratory, Thoracic, and
Mediastinal
Dysphonia
Dyspnea
Cough
Blood and Lymphatic
Anemia
Musculoskeletal and Connective
Tissue
Pain in extremity
Muscle spasms
Arthralgia
Renal and Urinary
Proteinuria
1

Everolimus
(n=322)

CABOMETYX
(n=331) 1

Adverse Reaction

74
50
32
22
25
23
12

11
4
2
2
<1
4
<1

28
28
14
24
19
13
5

2
<1
<1
2
<1
2
0

56
19
19

9
<1
4

47
23
16

7
3
2

46

3

34

<1

42
23
11

8
<1
0

6
43
10

<1
<1
0

39

16

8

3

31

2

12

0

24
11
11

0
<1
0

9
12
7

0
<1
0

21

0

<1

<1

20
19
18

<1
3
<1

4
29
33

0
4
<1

17

5

38

16

14
13
11

1
0
<1

8
5
14

<1
0
1

12

2

9

<1

One subject randomized to everolimus received cabozantinib.
National Cancer Institute (NCI) Common Terminology Criteria for Adverse Events (CTCAE)
Version 4.0
Includes the following terms: abdominal pain, abdominal pain upper, and abdominal pain lower
Includes the following terms: rash, rash erythematous, rash follicular, rash macular, rash
papular, rash pustular, rash vesicular, genital rash, intermittent leg rash, rash on scrotum and
penis, rash maculo-papular, rash pruritic, contact dermatitis, dermatitis acneiform
Includes the following terms hypertension, blood pressure increased, hypertensive crisis, blood
pressure fluctuation

Other clinically important adverse reactions (all grades) that were reported in
<10% of patients treated with CABOMETYX included: wound complications (2%),
convulsion (<1%), pancreatitis (<1%), osteonecrosis of the jaw (<1%), and hepatitis
cholestatic (<1%).
Table 2. Laboratory Abnormalities Occurring in ≥ 25% Patients Who Received
CABOMETYX in METEOR
Laboratory Abnormality
Chemistry
Increased AST
Increased ALT
Increased creatinine
Increased triglycerides
Hypophosphatemia
Hyperglycemia
Hypoalbuminemia
Increased ALP
Hypomagnesemia
Hyponatremia
Increased GGT
Hematology
Leukopenia
Neutropenia
Anemia1
Lymphopenia
Thrombocytopenia

Everolimus
(n=322)
All Grades Grade 3-4 All Grades Grade 3-4
Percentage (%) of Patients
CABOMETYX (n=331)

74
68
58
53
48
37
36
35
31
30
27

3
3
<1
4
8
2
2
2
7
8
5

40
32
71
73
36
59
28
29
4
26
43

<1
<1
0
13
5
8
<1
1
<1
6
9

35
31
31
25
25

<1
2
4
7
<1

31
17
71
39
27

<1
<1
17
12
<1

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase;
GGT, gamma glutamyl transferase.
NCI CTCAE, Version 4.0
1
Based on laboratory abnormalities

CABOSUN
The safety of CABOMETYX was evaluated in CABOSUN, a randomized, open-label
trial in patients with advanced renal cell carcinoma, in which 78 patients received
CABOMETYX 60 mg once daily and 72 patients received sunitinib 50 mg once
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daily (4 weeks on treatment followed by 2 weeks off), until disease progression or
unacceptable toxicity. The median duration of treatment was 6.5 months (range
0.2 – 28.7) for patients receiving CABOMETYX and 3.1 months (range 0.2 – 25.5)
for patients receiving sunitinib.
Within 30 days of treatment, there were 4 deaths in patients treated with
CABOMETYX and 6 deaths in patients treated with sunitinib. Of the 4 patients
treated with CABOMETYX, 2 patients died due to gastrointestinal perforation,
1 patient had acute renal failure, and 1 patient died due to clinical deterioration.
All Grade 3-4 adverse reactions were collected in the entire safety population.
The most frequent Grade 3-4 adverse reactions (≥5%) in patients treated with
CABOMETYX were hypertension, diarrhea, hyponatremia, hypophosphatemia,
PPE, fatigue, increased ALT, decreased appetite, stomatitis, pain, hypotension,
and syncope.
The median average daily dose was 50.3 mg for CABOMETYX and 44.7 mg for
sunitinib (excluding scheduled sunitinib non-dosing days). The dose was reduced in
46% of patients receiving CABOMETYX and in 35% of patients receiving sunitinib.
The dose was held in 73% of patients receiving CABOMETYX and in 71% of
patients receiving sunitinib. Based on patient disposition, 21% of patients receiving
CABOMETYX and 22% of patients receiving sunitinib discontinued due to an
adverse reaction.
Table 3. Grade 3-4 Adverse Reactions Occurring in ≥ 1% Patients Who
Received CABOMETYX in CABOSUN
Adverse Reaction

Patients with any Grade 3-4
Adverse Reaction
Gastrointestinal
Diarrhea
Stomatitis
Nausea
Vomiting
Constipation
General
Fatigue
Pain
Metabolism and Nutrition
Hyponatremia2
Hypophosphatemia2
Decreased appetite
Dehydration
Hypocalcemia2
Hypomagnesemia2
Hyperkalemia2
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Skin ulcer
Vascular
Hypertension3
Hypotension
Angiopathy
Investigations
Increased ALT2
Weight decreased
Increased AST2
Increased blood creatinine2
Lymphopenia2
Thrombocytopenia2
Nervous System
Syncope
Respiratory, Thoracic, and Mediastinal
Dyspnea
Dysphonia
Blood and Lymphatic
Anemia
Psychiatric
Depression
Confusional state
Infections
Lung infection
Musculoskeletal and Connective Tissue
Back pain
Bone pain
Pain in extremity
Arthralgia
Renal and Urinary
Renal failure acute
Proteinuria

CABOMETYX
Sunitinib
(n = 78)
(n = 72)
1
Grade 3-41
Grade 3-4
Percentage (%) of Patients
68

65

10
5
3
1
1

11
6
4
3
0

6
5

17
0

9
9
5
4
3
3
1

8
7
1
1
0
0
3

8
3

4
0

28
5
1

21
1
1

5
4
3
3
1
1

0
0
3
3
6
11

5

0

1
1

6
0

1

3

4
1

0
1

4

0

4
3
3
1

0
1
0
0

4
3

1
1

ALT, alanine aminotransferase; AST, aspartate aminotransferase
1
NCI CTCAE Version 4.0
2
Laboratory abnormalities are reported as adverse reactions and not based on shifts in
laboratory values
3
Includes the following term: hypertension

CHECKMATE-9ER
The safety of CABOMETYX with nivolumab was evaluated in CHECKMATE-9ER, a
randomized, open-label study in patients with previously untreated advanced RCC.
Patients received CABOMETYX 40 mg orally once daily with nivolumab 240 mg
over 30 minutes every 2 weeks (n=320) or sunitinib 50 mg daily, administered orally
for 4 weeks on treatment followed by 2 weeks off (n=320). CABOMETYX could
be interrupted or reduced to 20 mg daily or 20 mg every other day. The median
duration of treatment was 14 months (range: 0.2 to 27 months) in CABOMETYX and
nivolumab-treated patients. In this trial, 82% of patients in the CABOMETYX and
nivolumab arm were exposed to treatment for >6 months and 60% of patients were
exposed to treatment for >1 year.

Serious adverse reactions occurred in 48% of patients receiving CABOMETYX and
nivolumab.
The most frequent (≥2%) serious adverse reactions were diarrhea, pneumonia,
pneumonitis, pulmonary embolism, urinary tract infection, and hyponatremia. Fatal
intestinal perforations occurred in 3 (0.9%) patients.
Adverse reactions leading to discontinuation of either CABOMETYX or nivolumab
occurred in 20% of patients: 8% CABOMETYX only, 7% nivolumab only, and 6% both
drugs due to the same adverse reaction at the same time. Adverse reactions leading
to dose interruption or reduction of either CABOMETYX or nivolumab occurred in 83%
of patients: 46% CABOMETYX only, 3% nivolumab only, and 21% both drugs due to
the same adverse reaction at the same time, and 6% both drugs sequentially.
The most common adverse reactions reported in ≥20% of patients treated with
CABOMETYX and nivolumab were diarrhea, fatigue, hepatotoxicity, PPE, stomatitis,
rash, hypertension, hypothyroidism, musculoskeletal pain, decreased appetite,
nausea, dysgeusia, abdominal pain, cough, and upper respiratory tract infection.
Table 4. Adverse Reactions in ≥15% of Patients receiving CABOMETYX and
Nivolumab-CHECKMATE-9ER
CABOMETYX and
Nivolumab (n=320)

Adverse Reaction

Sunitinib (n=320)

Grades Grades Grades Grades
1-4
3-4
1-4
3-4
Percentage (%) of Patients

Gastrointestinal
Diarrhea
Nausea
Abdominal Paina
Vomiting
Dyspepsiab
General
Fatiguec
Hepatobiliary
Hepatotoxicityd
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Stomatitise
Rashf
Pruritus
Vascular
Hypertensiong
Endocrine
Hypothyroidismh
Musculoskeletal and Connective Tissue
Musculoskeletal paini
Arthralgia
Metabolism and Nutrition
Decreased appetite
Nervous System Disorders
Dysgeusia
Headache
Respiratory, Thoracic, and Mediastinal
Coughj
Dysphonia
Infections and Infestations
Upper respiratory tract infectionk

64
27
22
17
15

7
0.6
1.9
1.9
0

47
31
15
21
22

4.4
0.3
0.3
0.3
0.3

51

8

50

8

44

11

26

5

40
37
36
19

8
3.4
3.1
0.3

41
46
14
4.4

8
4.4
0
0

36

13

39

14

34

0.3

30

0.3

33
18

3.8
0.3

29
9

3.1
0.3

28

1.9

20

1.3

24
16

0
0

22
12

0
0.6

20
17

0.3
0.3

17
3.4

0
0

20

0.3

8

0.3

Toxicity was graded per NCI CTCAE v4.
a
Includes abdominal discomfort, abdominal pain lower, abdominal pain upper.
b
Includes gastroesophageal reflux disease.
c
Includes asthenia.
d
Includes hepatotoxicity, ALT increased, AST increased, blood alkaline phosphatase
increased, gamma-glutamyl transferase increased, autoimmune hepatitis, blood
bilirubin increased, drug induced liver injury, hepatic enzyme increased, hepatitis,
hyperbilirubinemia, liver function test increased, liver function test abnormal, transaminases
increased, hepatic failure.
e
Includes mucosal inflammation, aphthous ulcer, mouth ulceration.
f
Includes dermatitis, dermatitis acneiform, dermatitis bullous, exfoliative rash, rash
erythematous, rash follicular, rash macular, rash maculo-papular, rash papular, rash pruritic.
g
Includes blood pressure increased, blood pressure systolic increased.
h
Includes primary hypothyroidism.
i
Includes back pain, bone pain, musculoskeletal chest pain, musculoskeletal discomfort,
myalgia, neck pain, pain in extremity, spinal pain.
j
Includes productive cough.
k
Includes nasopharyngitis, pharyngitis, rhinitis

Table 5. Laboratory Values Worsening from Baselinea Occurring in >20% of
Patients receiving CABOMETYX and Nivolumab-CHECKMATE-9ER
Laboratory Abnormality

Chemistry
Increased ALT
Increased AST
Hypophosphatemia
Hypocalcemia
Hypomagnesemia
Hyperglycemia
Hyponatremia
Increased lipase
Increased amylase
Increased alkaline
phosphatase
Increased creatinine
Hyperkalemia
Hypoglycemia

CABOMETYX and
Nivolumab

Sunitinib

Laboratory Abnormality

Hematology
Lymphopenia
Thrombocytopenia
Anemia
Leukopenia
Neutropenia
a

79
77
69
54
47
44
43
41
41

9.8
7.9
28
1.9
1.3
3.5
11
14
10

39
57
48
24
25
44
36
38
28

3.5
2.6
10
0.6
0.3
1.7
12
13
6

41

2.8

37

1.6

39
35
26

1.3
4.7
0.8

42
27
14

0.6
1
0.4

Sunitinib

Grades 1-4 Grades 3-4 Grades 1-4 Grades 1-4
Percentage (%) of Patients
42
41
37
37
35

6.6
0.3
2.5
0.3
3.2

45
70
61
66
67

10
9.7
4.8
5.1
12

Each test incidence is based on the number of patients who had both baseline and at least one
on-study laboratory measurement available: CABOMETYX and nivolumab group (range: 170 to
317 patients) and sunitinib group (range: 173 to 311 patients).

Hepatocellular Carcinoma
The safety of CABOMETYX was evaluated in CELESTIAL, a randomized, doubleblind, placebo-controlled trial in which 704 patients with advanced hepatocellular
carcinoma were randomized to receive CABOMETYX 60 mg orally once daily
(n=467) or placebo (n=237) until disease progression or unacceptable toxicity. The
median duration of treatment was 3.8 months (range 0.1 – 37.3) for patients receiving
CABOMETYX and 2.0 months (range 0.0 – 27.2) for patients receiving placebo. The
population exposed to CABOMETYX was 81% male, 56% White, and had a median
age of 64 years.
Adverse reactions occurring in ≥ 25% of CABOMETYX- treated patients, in order
of decreasing frequency were: diarrhea, decreased appetite, PPE, fatigue, nausea,
hypertension, and vomiting. Grade 3-4 adverse reactions which occurred in ≥ 5% of
patients were PPE, hypertension, fatigue, diarrhea, asthenia, and decreased appetite.
There were 6 adverse reactions leading to death in patients receiving CABOMETYX
(hepatic failure, hepatorenal syndrome, esophagobronchial fistula, portal vein
thrombosis, pulmonary embolism, upper gastrointestinal hemorrhage).
The median average daily dose was 35.8 mg for CABOMETYX. The dose was reduced
in 62% of patients receiving CABOMETYX; 33% of patients required a reduction to
20 mg daily. The most frequent adverse reactions or laboratory abnormalities leading
to dose reduction of CABOMETYX were: PPE, diarrhea, fatigue, hypertension, and
increased AST. Adverse reactions leading to dose interruption occurred in 84% patients
receiving CABOMETYX. Adverse reactions leading to permanent discontinuation
of CABOMETYX occurred in 16% of patients. The most frequent adverse reactions
leading to permanent discontinuation of CABOMETYX were PPE (2%), fatigue (2%),
decreased appetite (1%), diarrhea (1%), and nausea (1%).
Table 6. Adverse Reactions Occurring in ≥5% of CABOMETYX-Treated Patients
in CELESTIAL1
Adverse Reaction
Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis
Dyspepsia
General
Fatigue
Asthenia
Mucosal inflammation
Metabolism and Nutrition
Decreased appetite
Skin and Subcutaneous Tissue
Palmar-plantar
erythrodysesthesia
Rash3
Vascular
Hypertension4
Investigations
Weight decreased
Nervous System
Dysgeusia
Endocrine
Hypothyroidism
Respiratory, Thoracic, and
Mediastinal
Dysphonia
Dyspnea
Musculoskeletal and
Connective Tissue
Pain in extremity
Muscle spasms
1

Grades 1-4 Grades 3-4 Grades 1-4 Grades 1-4
Percentage (%) of Patients

CABOMETYX and
Nivolumab

2
3

4

CABOMETYX
Placebo
(n = 467)
(n = 237)
2
All Grades Grade 3-4 All Grades2 Grade 3-4
Percentage (%) of Patients
54
31
26
13
10

10
2
<1
2
0

19
18
12
2
3

2
2
3
0
0

45
22
14

10
7
2

30
8
2

4
2
<1

48

6

18

<1

46

17

5

0

21

2

9

<1

30

16

6

2

17

1

6

0

12

0

2

0

8

<1

<1

0

19
12

1
3

2
10

0
<1

9
8

<1
<1

4
2

1
0

Includes terms with a between-arm difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)
NCI CTCAE Version 4.0
Includes the following terms: rash, rash erythematous, rash generalized, rash macular, rash
maculo-papular, rash papular, rash pruritic, rash pustular, rash vesicular, dermatitis, dermatitis
acneiform, dermatitis contact, dermatitis diaper, dermatitis exfoliative, dermatitis infected
Includes the following terms: hypertension, blood pressure diastolic increased, blood pressure
increased

Table 7. Laboratory Abnormalities Occurring in ≥5% of CABOMETYX-Treated
Patients in CELESTIAL1
Laboratory Abnormality
Chemistry
Increased LDH
Increased ALT
Increased AST
Hypoalbuminemia
Increased ALP
Hypophosphatemia
Hypokalemia
Hypomagnesemia

CABOMETYX
Placebo
N=467
N=237
All Grades Grade 3-4 All Grades Grade 3-4
Percentage of Patients
84
73
73
51
43
25
23
22

9
12
24
1
8
9
6
3

29
37
46
32
38
8
6
3

2
6
19
1
6
4
1
0

CABOMETYX
Placebo
N=467
N=237
All Grades Grade 3-4 All Grades Grade 3-4
Percentage of Patients
16
2
9
2
8
2
0
0

Laboratory Abnormality
Increased amylase
Hypocalcemia
Hematology
Decreased platelets
Neutropenia
Increased hemoglobin

54
43
8

10
7
0

16
8
1

1
1
0

Includes laboratory abnormalities with a between-arm difference of ≥ 5% (all grades) or ≥ 2%
(Grade 3-4)
ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; LDH,
blood lactate dehydrogenase
1

Differentiated Thyroid Cancer
The safety of CABOMETYX was evaluated in COSMIC-311, a randomized, doubleblind, placebo-controlled trial in which 187 patients with advanced differentiated thyroid
cancer were randomized to receive CABOMETYX 60 mg orally once daily (n=125) or
placebo (n=62) with supportive care until disease progression or unacceptable toxicity.
At the time of the primary efficacy analysis, the median duration of treatment was 4.4
months (range 0.0 – 15.7) for patients receiving CABOMETYX and 2.3 months (range
0.3 – 11.6) for patients receiving placebo. The median age was 66 years (range 32 to
85 years), 55% were female, 70% were White, 18% were Asian, 2% were Black, 2%
were American Indian or Alaska Native, and 63% received prior lenvatinib.
Adverse reactions occurring in ≥ 25% of CABOMETYX-treated patients, in order of
decreasing frequency were: diarrhea, PPE, fatigue, hypertension, and stomatitis.
Grade 3-4 adverse reactions which occurred in ≥ 5% of patients were PPE,
hypertension, fatigue, diarrhea, and stomatitis. Serious adverse reactions occurred
in 34% of patients who received CABOMETYX. Serious adverse reactions in ≥2%
included diarrhea, pleural effusion, pulmonary embolism and dyspnea. Fatal adverse
reactions occurred in 1.6% of patients in the CABOMETYX arm, including arterial
hemorrhage (0.8%) and pulmonary embolism (0.8%).
The median average daily dose was 42.0 mg for CABOMETYX. The dose was
reduced in 56% of patients receiving CABOMETYX; 22% of patients required a
second dose reduction. The most frequent adverse reactions (≥5%) leading to dose
reduction of CABOMETYX were PPE, diarrhea, fatigue, proteinuria, and decreased
appetite. Dose interruptions occurred in 72% patients receiving CABOMETYX.
Adverse reactions requiring dosage interruption in ≥5% of patients were PPE,
diarrhea, dyspnea, hypertension, decreased appetite and proteinuria. Adverse
reactions leading to permanent discontinuation of CABOMETYX occurred in 5%
of patients.
Table 8. Adverse Reactions Occurring in ≥5% of CABOMETYX-Treated Patients
in COSMIC-3111
Adverse Reaction
Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis3
Dry mouth
General
Fatigue4
Metabolism and Nutrition
Decreased appetite
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Vascular
Hypertension5
Investigations
Weight decreased
Nervous System
Dysgeusia
Headache
Respiratory, Thoracic, and
Mediastinal
Dysphonia
Pulmonary embolism
Renal and Urinary
Proteinuria
1
2
3
4
5

CABOMETYX
Placebo
(N=125)
(N=62)
All Grades2 Grade 3-4 All Grades2 Grade 3-4
Percentage (%) of Patients
51
24
14
26
10

7
3
1
5
1

3
2
8
3
2

0
0
0
0
0

42

10

23

0

23

3

16

0

46

10

0

0

30

10

5

3

18

1

5

0

10
10

0
2

0
2

0
0

10
5

0
2

2
0

0
0

15

1

3

0

Includes terms that are more frequent in the CABOMETYX arm and have a between-arm
difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)
NCI CTCAE Version 5.0
Includes the following terms: mucosal inflammation, stomatitis
Includes the following terms: fatigue, asthenia
Includes the following terms: hypertension, blood pressure increased, hypertensive crisis

Table 9. Laboratory Abnormalities Occurring in ≥10% of CABOMETYX-Treated
Patients in COSMIC-3111
Laboratory Abnormality
Chemistry
LDH increased2
AST increased
ALT increased
Hypocalcemia
ALP increased
GGT increased
Hypomagnesemia
Hypoalbuminemia
Hypokalemia
Hyponatremia
Hyperbilirubinemia

CABOMETYX
Placebo
N=125
N=62
All Grades Grade 3 or 4 All Grades Grade 3 or 4
Percentage (%) of Patients
90
77
66
36
34
26
25
19
18
15
12

10
1
2
9
0
2
2
1
1
0
0

32
18
11
10
15
21
5
7
3
10
5

3
0
0
2
0
2
0
0
0
2
0

Laboratory Abnormality
Hematology
Leukocytes decreased
Neutrophils decreased
Platelets decreased

CABOMETYX
Placebo
N=125
N=62
All Grades Grade 3 or 4 All Grades Grade 3 or 4
Percentage (%) of Patients
38
31
26

2
2
0

7
5
5

2
2
0

Includes laboratory abnormalities that are more frequent in the CABOMETYX arm and have a
between-arm difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)
Sponsor-defined grades for LDH were as follows: Grade 1 (> ULN to ≤ 2 × ULN), Grade 2 (> 2 ×
ULN to ≤ 3 × ULN), Grade 3 (> 3 × ULN).
ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT,
gamma glutamyl transferase; LDH, blood lactate dehydrogenase
1

2

7

DRUG INTERACTIONS

7.1 Effects of Other Drugs on CABOMETYX
Strong CYP3A4 Inhibitors
Coadministration of a cabozantinib capsule formulation with a strong CYP3A4 inhibitor
increased the exposure of cabozantinib, which may increase the risk of exposurerelated adverse reactions. Avoid coadministration of CABOMETYX with strong
CYP3A4 inhibitors. Reduce the dosage of CABOMETYX if coadministration with
strong CYP3A4 inhibitors cannot be avoided. Avoid grapefruit or grapefruit juice which
may also increase exposure of cabozantinib.

body surface area) due to high levels of mortality. At the low dose level, effects on
bone parameters were partially resolved but effects on the kidney and epididymis/
testis persisted after treatment ceased.
8.5 Geriatric Use
In CABOSUN and METEOR, 41% of 409 patients treated with CABOMETYX were
age 65 years and older, and 8% were 75 years and older. In CELESTIAL, 49% of 467
patients treated with CABOMETYX were age 65 years and older, and 15% were 75
years and older. In COSMIC-311, 50% of 125 patients treated with CABOMETYX were
age 65 years and older, and 12% were 75 years and older.
No overall differences in safety or effectiveness were observed between these patients
and younger patients.
Of the 320 patients randomized to CABOMETYX administered with nivolumab in
CHECKMATE-9ER, 41% were 65 years or older and 9% were 75 years or older. No
overall difference in safety was reported between elderly patients and younger patients.
8.6 Hepatic Impairment
Increased exposure to cabozantinib has been observed in patients with moderate
(Child-Pugh B) hepatic impairment. Reduce the CABOMETYX dose in patients with
moderate hepatic impairment. Avoid CABOMETYX in patients with severe hepatic
impairment (Child-Pugh C), since it has not been studied in this population.
8.7 Renal Impairment
No dosage adjustment is recommended in patients with mild or moderate renal
impairment. There is no experience with CABOMETYX in patients with severe renal
impairment.

Strong CYP3A Inducers
Coadministration of a cabozantinib capsule formulation with a strong CYP3A4
inducer decreased the exposure of cabozantinib, which may reduce efficacy. Avoid
coadministration of CABOMETYX with strong CYP3A4 inducers. Increase the dosage
of CABOMETYX if coadministration with strong CYP3A4 inducers cannot be avoided.
Avoid St. John’s wort which may also decrease exposure of cabozantinib.

10 OVERDOSAGE
One case of overdosage was reported following administration of another formulation
of cabozantinib; a patient inadvertently took twice the intended dose for 9 days. The
patient suffered Grade 3 memory impairment, Grade 3 mental status changes, Grade
3 cognitive disturbance, Grade 2 weight loss, and Grade 1 increase in BUN. The
extent of recovery was not documented.

8

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).

USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, CABOMETYX
can cause fetal harm when administered to a pregnant woman. There are no available
data in pregnant women to inform the drug-associated risk. In animal developmental
and reproductive toxicology studies administration of cabozantinib to pregnant rats and
rabbits during organogenesis resulted in embryofetal lethality and structural anomalies
at exposures that were below those occurring clinically at the recommended dose (see
Data). Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and
miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
In an embryo-fetal development study in pregnant rats, daily oral administration of
cabozantinib throughout organogenesis caused increased embryo-fetal lethality
compared to controls at a dose of 0.03 mg/kg (approximately 0.12-fold of human
area under the curve [AUC] at the recommended dose). Findings included delayed
ossification and skeletal variations at a dose of 0.01 mg/kg/day (approximately
0.04-fold of human AUC at the recommended dose).
In pregnant rabbits, daily oral administration of cabozantinib throughout organogenesis
resulted in findings of visceral malformations and variations including reduced spleen
size and missing lung lobe at 3 mg/kg (approximately 1.1-fold of the human AUC at
the recommended dose).
In a pre- and postnatal study in rats, cabozantinib was administered orally from
gestation day 10 through postnatal day 20. Cabozantinib did not produce adverse
maternal toxicity or affect pregnancy, parturition or lactation of female rats, and did
not affect the survival, growth or postnatal development of the offspring at doses up to
0.3 mg/kg/day (0.05-fold of the maximum recommended clinical dose).
8.2 Lactation
Risk Summary
There is no information regarding the presence of cabozantinib or its metabolites in
human milk, or their effects on the breastfed child or milk production. Because of the
potential for serious adverse reactions in breastfed children, advise women not to
breastfeed during treatment with CABOMETYX and for 4 months after the final dose.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating
CABOMETYX.
Contraception
CABOMETYX can cause fetal harm when administered to a pregnant woman.
Females
Advise females of reproductive potential to use effective contraception during treatment
with CABOMETYX and for 4 months after the final dose.
Infertility
Females and Males
Based on findings in animals, CABOMETYX may impair fertility in females and males
of reproductive potential.
8.4 Pediatric Use
The safety and effectiveness of CABOMETYX for the treatment of differentiated thyroid
cancer (DTC) have been established in pediatric patients aged 12 years and older.
Use of CABOMETYX in pediatric patients aged 12 years and older with DTC is
supported by evidence from adequate and well-controlled studies of CABOMETYX
in adults with additional population pharmacokinetic data demonstrating that
cabozantinib exposure is within the same range between adults and pediatric patients
aged 12 years and older at the recommended dosages.
The safety and effectiveness of CABOMETYX in pediatric patients less than 12 years
of age have not been established.
Juvenile Animal Toxicity Data
Juvenile rats were administered cabozantinib at doses of 1 or 2 mg/kg/day from
Postnatal Day 12 (comparable to less than 2 years in humans) through Postnatal
Day 35 or 70. Mortalities occurred at doses ≥1 mg/kg/day (approximately 0.16
times the clinical dose of 60 mg/day based on body surface area). Hypoactivity was
observed at both doses tested on Postnatal Day 22. Targets were generally similar
to those seen in adult animals, occurred at both doses, and included the kidney
(nephropathy, glomerulonephritis), reproductive organs, gastrointestinal tract (cystic
dilatation and hyperplasia in Brunner’s gland and inflammation of duodenum; and
epithelial hyperplasia of colon and cecum), bone marrow (hypocellularity and lymphoid
depletion), and liver. Tooth abnormalities and whitening as well as effects on bones
including reduced bone mineral content and density, physeal hypertrophy, and
decreased cortical bone also occurred at all dose levels. Recovery was not assessed
at a dose of 2 mg/kg (approximately 0.32 times the clinical dose of 60 mg based on

Hemorrhage: Instruct patients to contact their healthcare provider to seek immediate
medical attention for signs or symptoms of unusual severe bleeding or hemorrhage.
Perforations and fistulas: Advise patients that gastrointestinal disorders such as
diarrhea, nausea, vomiting, and constipation may develop during CABOMETYX
treatment and to seek immediate medical attention if they experience persistent or
severe abdominal pain because cases of gastrointestinal perforation and fistula have
been reported in patients taking CABOMETYX.
Thrombotic events: Venous and arterial thrombotic events have been reported.
Advise patients to report signs or symptoms of an arterial thrombosis. Venous
thromboembolic events including pulmonary embolus have been reported. Advise
patients to contact their health care provider if new onset of dyspnea, chest pain, or
localized limb edema occurs.
Hypertension and hypertensive crisis: Inform patients of the signs and symptoms of
hypertension. Advise patients to undergo routine blood pressure monitoring and to
contact their health care provider if blood pressure is elevated or if they experience
signs or symptoms of hypertension.
Diarrhea: Advise patients to notify their healthcare provider at the first signs of poorly
formed or loose stool or an increased frequency of bowel movements.
Palmar-plantar erythrodysesthesia: Advise patients to contact their healthcare provider
for progressive or intolerable rash.
Hepatotoxicity: Advise patients to contact their healthcare provider immediately for
jaundice, severe nausea or vomiting, or easy bruising or bleeding.
Adrenal insufficiency: Advise patients receiving with nivolumab to contact their
healthcare provider immediately for signs or symptoms of adrenal insufficiency.
Proteinuria: Advise patients to contact their healthcare provider for signs or symptoms
of proteinuria.
Osteonecrosis of the jaw: Advise patients regarding good oral hygiene practices.
Advise patients to immediately contact their healthcare provider for signs or symptoms
associated with osteonecrosis of the jaw.
Impaired wound healing: Advise patients that CABOMETYX may impair wound
healing. Advise patients to inform their healthcare provider of any planned surgical
procedure.
Reversible posterior leukoencephalopathy syndrome: Advise patients to immediately
contact their health care provider for new onset or worsening neurological function.
Thyroid dysfunction: Advise patients that CABOMETYX can cause thyroid dysfunction
and that their thyroid function should be monitored regularly during treatment. Advise
patients to immediately contact their healthcare provider for signs or symptoms of
thyroid dysfunction.
Hypocalcemia: Advise patients that CABOMETYX can cause low calcium levels and
that their serum calcium levels should be monitored regularly during treatment. Advise
patients to immediately contact their healthcare provider for signs or symptoms of
hypocalcemia.
Embryo-fetal toxicity:
• Advise females of reproductive potential of the potential risk to a fetus. Advise
females to inform their healthcare provider of a known or suspected pregnancy.
• Advise females of reproductive potential to use effective contraception during
treatment with CABOMETYX and for 4 months after the final dose.
Lactation: Advise women not to breastfeed during treatment with CABOMETYX and
for 4 months following the last dose.
Drug interactions: Advise patients to inform their healthcare provider of all prescription
or nonprescription medications, vitamins or herbal products. Inform patients to avoid
grapefruit, grapefruit juice, and St. John’s wort.
Important administration information
Instruct patients to take CABOMETYX at least 1 hour before or at least 2 hours
after eating.
This brief summary is based on the CABOMETYX Prescribing Information
Revision 07/2022
Distributed by Exelixis, Inc. Alameda, CA 94502

CABOMETYX is a registered trademark of Exelixis, Inc. © 2022 Exelixis, Inc.
Printed in USA 07/2022 CA-1121-5
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disease defi ned as immunohistochemistry
(IHC) 3+ or IHC 2+/in situ hybridization–positive (ISH+). Patients must have had disease
progression on a trastuzumab-containing
regimen and an ECOG performance status
of 0 or 1. Participants received trastuzumab
deruxtecan at 6.4 mg/kg intravenously
once every 3 weeks.
Previously reported baseline characteristics for the 79 enrolled patients showed
that the population had a median age of
60.7 years (range, 20.3-77.8) and a majority
had an ECOG performance status of 1 (63.3%).
HER2 expression was primarily IHC 3+ (86.1%)
with 12.7% having IHC 2+/ISH+ disease and
1.3% not evaluable. In terms of histology, 34.2%
of patients had gastric cancer and 65.8% had
GEJ.2 Most patients had 2 or more metastatic
sites (93.7%). The median time since diagnosis
was 14.2 months (range, 3.6-88.5).
The trial was a confirmatory study for
Western patients following the phase 2
DESTINY-Gastric01 trial (NCT03329690), a
randomized study that evaluated trastuzumab
deruxtecan vs physician’s choice of chemotherapy in patients who had progressed on at
least 2 prior regimens, including trastuzumab,
a fluoropyrimidine- containing chemotherapy,
and a platinum-containing chemotherapy.
The trial enrolled patients in Japan and South
Korea. The results supported the FDA’s January 2021 approval of trastuzumab deruxtecan
for patients who had received a prior trastuzumab-containing regimen.3
The phase 3 DESTINY-Gastric04 trial
(NCT04704934), has been initiated to
compare trastuzumab deruxtecan vs
ramucirumab (Cyramza) plus paclitaxel in
patients with HER2-positive gastric or GEJ
cancer with progression on or after a trastuzumab-containing regimen. TT
REFERENCES
1. Ku G, di Bartolomeo M, Smyth E, et al; DESTINY-Gastric02 Investigators. Updated analysis of DESTINY-Gastric02: a phase II single-arm
trial of trastuzumab deruxtecan (T-DXd) in western patients (Pts) with
HER2-positive (HER2+) unresectable/metastatic gastric/gastro-
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doi:10.1016/annonc/annonc1065
2. van Cutsem E, di Bartolomeo M, Smyth E, et al. Primary analysis
of a phase II single-arm trial of trastuzumab deruxtecan (T-DXd) in
western patients (pts) with HER2-positive (HER2+) unresectable or
metastatic gastric or gastroesophageal junction (GEJ) cancer who
progressed on or after a trastuzumab-containing regimen. Ann Oncol.
2021;32(suppl 5):S1332. doi:10.1016/j.annonc.2021.08.2135
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LEAP-002 Trial Results
Support Use of Lenvatinib
in uHCC, Despite Missing
Co-primary End Points
By Kristie L. Kahl

U

SE OF LENVATINIB (Lenvima) monotherapy
as a first-line treatment for patients with unresectable hepatocellular carcinoma (uHCC) was
shown in the phase 3 LEAP-002 study (NCT03713593),
despite the trial missing its dual primary end points
when evaluating the agent in combination with pembrolizumab (Keytruda), according to a final analysis of
the study presented at European Society for Medical
Oncology Congress 2022.1,2
“Lenvatinib continues to demonstrate its importance
as a treatment option for advanced HCC,” Richard
S. Finn, MD, professor of medicine, Department of
Medicine, David Geffen School of Medicine at the University of California, Los Angeles, said in a presentation of the data.
After a median follow-up of 32.1 months (range, 25.841.1), the median overall survival (OS) was 21.2 months
(95% CI, 19.0-23.6) with lenvatinib plus pembrolizumab,
compared with 19.0 months (95% CI, 17.2-21.7) with
lenvatinib monotherapy. Similarly, 24-month OS rates
were 43.7% vs 40.0%, respectively (HR, 0.840; 95% CI,
0.708-0.997; P = .0227). “However, this did not reach the
secure threshold of 0.0185,” Finn said.
A subgroup analysis favored the combination regimen as demonstrated in a forest plot; in particular, Finn
highlighted those associated with high-risk features
such as macrovascular invasion/extrahepatic spread
(HR, 0.78; 95% CI, 0.63-0.95) and elevated α-fetoprotein
status (HR, 0.67; 95% CI, 0.50-0.90).
After a median follow-up of 17.6 months (range, 11.326.6), the median progression-free survival (PFS) was
8.2 months (95% CI, 6.3-8.3) with the combination 
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regimen compared with 8.1 months (95% CI,
6.3-8.3) with the monotherapy. The 12-month
PFS rates were 34.1% and 29.3%, respectively, and 24-month rates were 16.7% and 9.3%
(HR, 0.834; 95% CI, 0.712-0.978). These
results did not meet statistical significance
per the pre-specified statistical plan.
However, Finn explained, although the trial
failed to meet its coprimary end points, the
trial demonstrated trends toward improved
OS and PFS among those who received the
combination regimen.
In addition, he added that the median OS
induced from lenvatinib monotherapy in the
trial was longer than that observed in previously reported clinical trials evaluating the
agent alone in uHCC.
“The median OS of 19.0 months with lenvatinib supports its role as a standard of care
in fi rst-line advanced HCC,” Finn said.
In the fi nal analysis, the median duration
of response (DOR) per RECIST 1.1 by blinded
independent committee review (BICR) in the
lenvatinib plus pembrolizumab arm was
16.6 months (range, 2.0+ to 33.6+) compared
with 10.4 months (range, 1.9-35.1+) with
lenvatinib alone. Median DORs per modified
RECIST 1.1 by BICR were 11.2 months (range,
1.4+ to 35.3) and 8.5 months (range, 1.9+ to
35.3+), respectively.
The combination regimen induced an overall response rate (ORR) of 26.1% compared
with 17.5% with lenvatinib alone, including
a complete response (CR) rate of 1.5% in
both arms; progressive disease (PD) rates
of 12.2% vs 15.0%, respectively; and stable
disease (SD) rates of 55.2% and 60.9% per
RECIST 1.1 by BICR. Per modified RECIST
1.1, the ORR with lenvatinib plus pembrolizumab was 40.8%, vs 34.1% with lenvatinib
alone, including CR rates of 9.4% and 9.5%,
respectively; PD rates of 9.4% and 10.3%; and
SD rates of 43.5% and 49.1%.
The safety profi le of the combination was
consistent with previously reported data.
Any-grade adverse events (AEs) occurred
in 381 patients (96.5%) in the combination
arm compared with 378 (95.7%) in the monotherapy arm. In total, there were 4 grade 5
events with lenvatinib plus pembrolizumab,and 3 with lenvatinib alone. The combination regimen led to discontinuation of any
treatment in 71 patients (18%) compared with
42 (10.6%) in the monotherapy arm.
The most common AEs in the combination
vs monotherapy arms included hypertension
(43.3% vs 46.8%, respectively), diarrhea
(40.3% vs 33.9%), hypothyroidism (40.0% vs
35.7%), palmar-plantar erythrodysesthesia
syndrome (33.2% vs 30.6%), proteinuria
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(30.6% vs 34.9%), decreased appetite (30.1%
vs 23.3%), fatigue (27.3% vs 20.8%), increased
aspartate aminotransferase levels (22.0% vs
15.4%), decreased platelet counts (21.0% vs
21.0%), decreased weight (20.3% vs 13.4%),
increased alanine transaminase levels
(19.2% vs 14.9%), increased blood bilirubin
(19.2% vs 16.7%), dysphonia (19.0% vs 17.2%),
and nausea (17.7% vs 14.4%).
The most common immune-mediated AE
in both arms was hypothyroidism (42.3% vs
39.5%, respectively).

“The median OS of 19.0
months with lenvatinib
supports its role as
a standard of care in
first-line advanced HCC.”
—RICHARD S. FINN, MD

In total, 174 patients in the lenvatinib/
pembrolizumab combination arm went on
to receive subsequent systemic anti-cancer
therapy, compared with 208 patients on
lenvatinib alone.
“The treatment landscape has changed
significantly for advanced liver cancer in the
past several years. Therefore, there will be an
impact of post-progression treatment,” Finn
said. “Both arms went on to receive some
postsystemic treatment. It was higher in the
lenvatinib-alone arm, but [most] patients did
get either a tyrosine kinase inhibitor or a
VEGF-focused agent. If you look at any immunotherapy [administered] postprogression,
23% of patients in the ([monotherapy arm] vs
14% [in the combination arm received immunotherapy after treatment on the trial].”

inhibitor such as lenvatinib in combination
with IO [immuno-oncology] may be synergistic,” Finn said. “The single-arm phase 1b
116/KEYNOTE-524 study [NCT03006926]3
evaluated this combination in a frontline
setting that demonstrated very exciting
activity, with an [ORR] of [approximately]
36% by RECIST 1.1 and a median survival
of just over 21 months. With that in mind,
LEAP-002 was launched as a double-blind,
placebo-controlled study in the frontline.”
To be eligible, patients had to have a confi rmed diagnosis of HCC, no prior systemic
therapy for advanced HCC, were not amenable to curative therapy, Child-Pugh class A
disease, an ECOG performance status of 0
or 1, undergone an esophagogastroduodenoscopy within 3 months of randomization,
and of note, according to Finn, no main portal vein invasion.
PFS per RECIST 1.1 by BICR and OS served
as the coprimary end points. Secondary end
points included ORR, DOR per RECIST 1.1
and modified RECIST by BICR, and safety/
tolerability. Posttreatment follow-up assessed
safety, disease status, and survival status.
In the combination arm, the median
age was 66 years (range, 19-88) and most
patients were men (80.3%).
Lenvatinib monotherapy is FDA approved
for the fi rst-line treatment of patients
with uHCC based on data from the phase
3 REFLECT trial (NCT01761266), which
demonstrated the multiple receptor tyrosine kinase inhibitor was non-inferior to
sorafenib (Nexavar) in OS.4
Lenvatinib in combination with pembrolizumab plus transarterial chemoembolization is now under investigation in the phase
3 LEAP-012 study (NCT04246177). TT
REFERENCES
1. Finn RS, Kudo M, Merle P, et al. Primary results from the phase

Putting the Study Into Context
In the global, randomized, double-blind phase
3 study, patients were randomly assigned 1:1
to receive either lenvatinib at a dose of 12 mg
orally once daily for patients with a screening body weight of at least 60 kg or a dose
of 8 mg orally once daily for patients with
a screening body weight of less than 60 kg
plus 200 mg pembrolizumab IV on day 1 of
each 3-week cycle (n = 395); or the lenvatinib
regimen plus placebo administered on day 1
of each 3-week cycle (n = 399). Lenvatinib
was administered until PD or unacceptable
toxicity, whereas pembrolizumab and placebo were given for up to 35 cycles.
“Now, there’s [these] evolving preclinical
data to suggest that combining a multikinase
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Apalutamide Plus ADT Shows Promise
in High-Risk Prostate Cancer
By Jason Broderick
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European Society for Medical Oncology Congress
2022.1 The findings also showed that the further
addition of abiraterone acetate (Zytiga) and prednisone to the apalutamide/ADT regimen did not
significantly boost clinical outcomes.
At a median follow-up of 21.5 months, the median
prostate-specific antigen (PSA) progression-free
survival (PFS) was 24.9 months (95% CI, 23.3-32.3)
with apalutamide plus ADT vs 20.3 months (95%
CI, 18.2-22.9) with ADT alone (HR, 0.52; 95% CI,
0.35-0.77; P = .00047). At a median follow-up of
21.3 months, the median PSA PFS was 26.0 months
(95% CI, 22.9-32.5) with ADT in combination with
apalutamide and abiraterone and prednisone vs
20.0 months (95% CI, 18.2-22.5) with ADT alone
(HR, 0.48; 95% CI, 0.32-0.71; P = .00008).
“The addition of apalutamide to ADT for a fi nite
duration of treatment leads to a statistically significant prolongation of PSA PFS without an adverse
impact on time to testosterone recovery,” said lead
author Rahul Aggarwal, MD, associate professor
of medicine, Division of Hematology/Oncology,
University of California, San Francisco (UCSF),
and associate director for clinical sciences, UCSF
Helen Diller Family Comprehensive Cancer Center.

Trial Design and Details
Inclusion criteria for the open-label PRESTO study
were prior radical prostatectomy with subsequent
biochemical recurrence (PSA > .05 ng/mL) and a
PSA doubling time (PSA DT) of up to 9 months. .
There were 503 patients randomized in a 1:1:1
ratio to receive ADT monotherapy (luteinizing
hormone–releasing hormone [LHRH] analog; arm
A; n = 166); ADT (LHRH analog) plus apalutamide
(arm B; n = 168); or ADT in combination with
apalutamide plus abiraterone and prednisone
(arm C; n = 169).

“In all 3 arms, patients were treated for a fi nite
duration of 52 weeks in the absence of PSA progression or unacceptable toxicity,” said Aggarwal. “Following treatment completion, patients
were followed with mostly lab assessment until
PSA progression, at which point treatment was
per investigator discretion.” He also noted that
during the COVID-19 pandemic, flexible dosing
was implemented for ADT to allow for patients to
complete the 52-week period.
The primary end point of the study was to compare each experimental arm (arms B and C) to the
control arm of ADT alone (arm A) with respect
to PSA PFS. “PSA progression was defi ned as an
increase in PSA of nadir plus 2 ng/mL during
treatment, or greater than 0.2 ng/mL following
treatment, confi rmed by repeat measurement,”
explained Aggarwal.
Key secondary outcome measures were PSA PFS
in the testosterone-evaluable population (subgroup
that achieved a serum testosterone level greater than
50 ng/dL following treatment completion), medium
time to testosterone recovery (> 50 ng/dL), and safety.
Aggarwal said patient and disease characteristics at baseline were well balanced among the
3 study arms. Across the overall study population,
the median age was 66.7 years (range, 61.2-70.9).
Most patients in the trial were either White
(83.7%), Black or African American (6.4%), or Asian
(2.6%). Regarding ethnicity, 91.1% of patients were
non-Hispanic, 5.4% were Hispanic, and 3.6% were
“unknown/not reported/missing.”
“It is worth noting that although the investigational
sites were broadly geographically distributed across
the United States, the enrollment of Black and Hispanic men fell short of US population percentages,”
said Aggarwal.
The median PSA at baseline was 1.77 ng/mL.
The PSA DT was less than 3 months for 25.8% of
patients and between 3 and 9 months for 74.2% of 
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patients. The median time between radical
prostatectomy and baseline was 4.4 years.
Overall, 84.7% of patients had prior radiation
and 42.35% of patients had prior ADT.

Enfortumab Plus
Pembrolizumab Displays
High ORR in Metastatic
Urothelial Cancer

Subgroups and Safety
A preplanned subgroup analysis based on
stratification by PSA DT showed a consistent
benefit with both experimental arms vs the
control arm, regardless of the length of PSA
DT. In the comparison of apalutamide plus
ADT vs ADT alone, the HR for PSA PFS was
0.57 in patients with a PSA DT less than
3 months and 0.50 in patients with a PSA
DT of between 3 and 9 months. Comparing
ADT in combination with apalutamide plus
abiraterone and prednisone vs ADT alone,
the HR for PSA PFS was 0.46 and 0.48 in the
less than 3 months and the 3 to 9 months
PSA DT subgroups, respectively.
Aggarwal also noted, “The addition of apalutamide to ADT did not adversely impact
the time to testosterone recovery following
treatment completion. With the further addition of abiraterone, we saw a slight prolongation in time to testosterone recovery, though
this did not reach statistical significance.”
Regarding safety, Aggarwal explained
that the incidence of grade 3/4 and serious
adverse events (AEs) was increased with the
addition of abiraterone in arm C. Across the
study arms, grade 3/4 AEs occurred in 18.8%,
25.2%, and 37.9% of arms A, B, and C, respectively, and serious AEs occurred in 8.1%,
8.6%, and 17.4% of the 3 arms, respectively.
Although adding apalutamide to ADT did
not appear to lead to an increase in the most
observed grade 2 or higher AEs, the addition of abiraterone in arm C increased the
incidence of grade 2 or higher hypertension
(30.4%) vs arm B (22.7%) and arm A (19.4%).
“Follow-up is ongoing to estimate the
impact of ADT plus AR pathway inhibition on patient-reported outcomes, time to
castration resistance, and metastasis-free
survival,” Aggarwal said in his concluding
remarks. “Given that treatment decisions
in biochemically recurrent prostate cancer
are often predicated on PSA kinetics alone,
ADT plus apalutamide for a fi nite treatment
period could be considered for select highrisk patients with a short PSA doubling
time,” he added. TT

By Benjamin Saylor

T

HE COMBINATION OF enfortumab vedotin-ejfv
(Padcev) plus pembrolizumab (Keytruda) led to a
high overall response rate (ORR) and a manageable
safety profile when used as a treatment for patients with
locally advanced or metastatic urothelial cancer.1
The fi ndings, derived from Cohort K of the EV-103 trial
(NCT03288545), were presented at the European Society for Medical Oncology Congress 2022 by Jonathan
E. Rosenberg, MD.
“Enfortumab and pembrolizumab as monotherapy
have each shown anti-tumor activity with a survival
benefit in pretreated patients with locally advanced or
metastatic urothelial cancer. [The combination] was
previously evaluated in the EV-103 dose escalation/
Cohort A, which showed encouraging safety and efficacy
activity with a response rate of 73.3%,”2 said Rosenberg,
chief of the Genitourinary Medical Oncology Service,
Division of Solid Tumor Oncology, and Enno W. Ercklentz
Chair at Memorial Sloan Kettering Cancer Center in New
York, New York.
The cohort enrolled previously untreated cisplatin-ineligible patients with locally advanced or metastatic
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urothelial cancer who were randomly
assigned 1:1 to receive either 1.25 mg/kg
enfortumab vedotin as monotherapy or in
combination with 200 mg pembrolizumab.
Treatment with the antibody-drug conjugate was administered on days 1 and
8 and for the PD-1 inhibitor on day 1 for
each 3-week cycle.
A total of 149 patients were included in the
study cohort, 76 of whom were treated with
enfortumab vedotin plus pembrolizumab
and 73 with enfortumab vedotin alone. The
primary end point was confirmed ORR by
blinded independent central review. Secondary end points included duration of response
(DOR), disease control rate, progression-free
survival (PFS), overall survival (OS), safety/
tolerability, and lab abnormalities.
In his presentation, Rosenberg stressed
that the study was noncomparative. “We are
not planning, and we will not be performing, any statistical comparisons formally
between the arms. This study was really to
understand the contribution of components
of the different agents,” he explained.
The total patient population was predominantly male (73.8%), and 59% had a
performance status of 1 or 2. Sixty-five
percent of patients had lower-tract disease,
visceral disease was present in more than
80% of patients, and the lung was the most
common site of metastasis in 45%. Approximately 40% had high PD-L1 expression,
although a proportion of patients were not
evaluable because they did not have tumor
to be submitted.
The confi rmed ORR for enfortumab
vedotin plus pembrolizumab was 64.5%
(95% CI, 52.7%-75.1%), and the median DOR
was not reached. At 12 months, 65.4% of
patients in the combination arm were still
responding to treatment. The confi rmed
ORR for enfortumab vedotin alone was 45.2%
(95% CI, 33.5%-57.3%), with a median DOR of
13.2 months (95% CI, 6.14-15.97). After
12 months, 56.3% of patients were still in
response in the monotherapy arm.
In patients with high PD-L1 expression
(combined positive score ≥ 10) who received
enfortumab vedotin plus pembrolizumab, the confi rmed ORR was 67.7%. It was
61.4% in those with lower PD-L1 expression
(FIGURE 1, SEE PAGE 52).
The median PFS was not reached with
enfortumab vedotin plus pembrolizumab
and was 8.0 months (95% CI, 6.05-10.35) with
enfortumab vedotin alone. At 12 months, the
PFS rates were 55.1% and 35.8% in the combination and monotherapy arms, respectively.

Median OS was 22.3 months with enfortumab vedotin plus pembrolizumab and
21.7 months with enfortumab vedotin alone.
At 12 months, the OS rates were 80.7% and
70.7% with the combination and monotherapy
arms, respectively.
As of data cutoff, 32.5% of patients in the
combination arm were still on treatment as
were 10.8% in the monotherapy arm. Progressive disease was the most common reason
for treatment discontinuation followed by
adverse events (AEs), and death was the most
common reason for study discontinuation.
Regarding AEs, 15.6% of patients receiving
enfortumab vedotin plus pembrolizumab
stopped treatment due to an AE. For those
receiving enfortumab vedotin alone, 24.3%
stopped treatment due to an AE.
The most common AEs seen in patients
receiving enfortumab vedotin plus pembrolizumab included fatigue, peripheral
sensory neuropathy, alopecia, and maculopapular rash. Eighteen (23.7%) serious treatment related adverse events (TRAEs) were
seen in the combination therapy group and
11 (15.1%) were seen in the monotherapy
group. Three TRAEs leading to death (3.9%)
were seen in the combination group and
2 (2.7%) were seen in the monotherapy group.
Rosenberg reported that skin reactions
were more frequent with patients receiving
enfortumab vedotin plus pembrolizumab,
although none were serious.
“Results from EV-103/KEYNOTE-869
Cohort K support the ongoing investigation
of enfortumab vedotin and pembrolizumab
in cisplatin-ineligible patients with locally
advanced or metastatic urothelial cancer
who are in need of treatment options, and
this combination may be an important therapeutic option for these patients,” Rosenberg
said in a news release about the study.3 TT
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For appropriate patients faced with
relapsed/refractory multiple myeloma

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

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

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

Learn more at BLENREPHCP.com

IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS

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

Advise females of reproductive potential to use effective
contraception during treatment with BLENREP and for 4
months after the last dose. Advise males with female partners
of reproductive potential to use effective contraception during
treatment with BLENREP and for 6 months after the last dose.
Pregnancy testing is recommended for females of reproductive
potential prior to initiating BLENREP.

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

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

BRIEF SUMMARY

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

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

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

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

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

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

44
28
4
1

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

0
0
1
3
2
3
0
2
0
0

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

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

All Grades
(%)

Grades 3-4
(%)

62
49
32
28

21
22
18
9

57
43
38
28
26
25
22
21
20

2
4
3
5
1
5
1
2
2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection
of antibody formation is highly dependent on the sensitivity and specificity of the
assay. Additionally, the observed incidence of antibody (including neutralizing
antibody) positivity in an assay may be influenced by several factors including assay
methodology, sample handling, timing of sample collection, concomitant medications,
and underlying disease. For these reasons, comparison of the incidence of antibodies in
the studies described below with the incidence of antibodies in other studies or to other
products may be misleading.
The immunogenicity of BLENREP was evaluated using an electrochemiluminescence
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for antibelantamab mafodotin antibodies after treatment. One of the 2 patients tested positive
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy.
Due to the limited number of patients with antibodies against belantamab mafodotinblmf, no conclusions can be drawn concerning a potential effect of immunogenicity on
pharmacokinetics, efficacy, or safety.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action, BLENREP can cause fetal harm when administered
to a pregnant woman, because it contains a genotoxic compound (the microtubule
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1),
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has
the potential to be transmitted from the mother to the developing fetus. There are
no available data on the use of BLENREP in pregnant women to evaluate for drugassociated risk. No animal reproduction studies were conducted with BLENREP.
Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss,
or other adverse outcome. In the U.S. general population, the estimated background
risk of major birth defects and miscarriage in clinically recognized pregnancies is
2% to 4% and 15% to 20%, respectively.
Data
Animal Data: Animal reproductive or developmental toxicity studies were
not conducted with belantamab mafodotin-blmf. The cytotoxic component
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity
and teratogenicity.

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

BLENREP REMS
BLENREP is available only through a restricted program called BLENREP REMS
[see Warnings and Precautions (5.2)]. Inform the patient of the following notable
requirements:
• Patients must complete the enrollment form with their provider.
• Patients must comply with ongoing monitoring for eye exams
[see Warnings and Precautions (5.1)].
Thrombocytopenia
• Advise patients to inform their healthcare provider if they develop signs
or symptoms of bleeding [see Warnings and Precautions (5.3)].
Infusion-Related Reactions
• Advise patients to immediately report any signs and symptoms of infusion-related
reactions to their healthcare provider [see Warnings and Precautions (5.4)].
Embryo-Fetal Toxicity
• Advise pregnant women of the potential risk to a fetus. Advise females of
reproductive potential to inform their healthcare provider of a known or suspected
pregnancy [see Warnings and Precautions (5.5), Use in Specific Populations
(8.1, 8.3)].
• Advise women of reproductive potential to use highly effective contraception during
treatment and for 4 months after the last dose [see Warnings and Precautions (5.5),
Use in Specific Populations (8.3)].
• Advise males with female partners of reproductive potential to use effective
contraception during treatment with BLENREP and for 6 months after the last dose
[see Use in Specific Populations (8.3), Nonclinical Toxicology (13.1) of full Prescribing
Information].
Lactation
• Advise women not to breastfeed during treatment with BLENREP and
for 3 months after the last dose [see Use in Specific Populations (8.2)].
Infertility
• Advise males and females of reproductive potential that BLENREP may impair
fertility [see Use in Specific Populations (8.3)].
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Enzalutamide/Abiraterone Acetate/Prednisolone
Combo Not Recommended in mHSPC
By Hayley Virgil

T

REATMENT WITH ENZALUTAMIDE
(Xtandi) plus abiraterone acetate (Zytiga) and prednisolone (AAP) could not
be recommended in patients with metastatic
hormone-sensitive prostate cancer (mHSPC),
according to findings from a combined analysis
of phase 3 trials. However, the addition of AAP to
androgen deprivation therapy (ADT) did result
in a long-lasting and clinically meaningful
overall survival (OS) benefit. Findings from the
STAMPEDE platform protocol (NCT00268476)
were presented at the European Society for
Medical Oncology Congress 2022.1
In 1 trial that focused on AAP, investigators reported a total of 293 OS events for
patients treated with ADT plus AAP, plus 371
events for patients treated with ADT alone
(HR, 0.62; 95% CI, 0.53-0.73; P = 1.6 × 10-9).
In a trial focused on AAP plus enzalutamide, investigators observed a total of
228 OS events among patients who were treated with ADT, AAP, and enzalutamide, and 292
events for patients treated with ADT alone
(HR, 0.65; 95% CI, 0.55-0.77; P = 1.4 × 10-6;
interaction HR, 1.05; 95% CI, 0.83-1.32; P = .71;
between-trial heterogeneity, I2 P = .7).
The OS rate at 84 months among patients
treated with ADT alone was 30% (95% CI, 26%34%) compared with 48% (95% CI, 43%-52%)
in those treated with ADT plus AAP. Moreover, the restricted mean survival time was
50.4 months and 60.6 months in each respective arm (P = 6.6 × 10-9). Metastatic progressionfree survival showed a hazard ratio of 0.50 (95%
CI, 0.43-0.58) in the AAP trial and 0.52 (95% CI,
0.44-0.62) in the AAP and enzalutamide trial.
“This is significant evidence of an
improvement in survival in both trials, as
you would expect for the abiraterone trial,”
said Gerhardt Attard, MD, PhD, FRCP, a clinician scientist, team leader, honorary medical
oncology consultant, and John Black Charitable Foundation Endowed Chair in Urological
Cancer Research at University College London. “But we see no evidence of difference in
treatment effect and there is no evidence of
between-trial heterogeneity.”

Platform Protocols
The population included in the STAMPEDE
platform protocol featured patients with M1

mHSPC with 1 or more bone metastases and
CT scan of the pelvis, abdomen, and chest,
as well as patients with M0, high-risk,
localized disease that is node positive, node
negative with 2 or more high-risk features,
or relapsed with high-risk features. To be eligible for the analysis, patients were required
to have histologically confi rmed prostate
adenocarcinoma and adequate organ function but were excluded if they had confi rmed
clinically significant cardiovascular disease.
In the AAP trial, a total of 502 patients
were treated with standard-of-care (SOC)
treatment of ADT plus or minus docetaxel,
and 501 patients received SOC and AAP.2
In the AAP plus enzalutamide trial, a total
of 454 patients were treated with SOC compared with 462 patients who received SOC,
AAP, and enzalutamide.3 The trials could not
have overlapping controls and were required
to have the same protocol and eligibility
criteria. The primary outcome measure was
OS. Investigators reported that the goal of
the analysis was to assess the impact of AAP
plus enzalutamide compared with AAP and
other enzalutamide trials.
Follow-up for the study was based on available funding. The trials stopped further trial
data collection on November 30, 2021, with a
fi nal data freeze on July 3, 2022.
All groups were randomized and well
balanced. The median patient age was 68
years (range, 63-72), with a median prostatespecific antigen before ADT of 96 ng/mL.
Moreover, 94% of patients had de novo
disease and 6% had relapsed following radical treatment.
The AAP study had a median follow-up
of 95.8 months compared with 71.7 months
in the AAP plus enzalutamide trial. At the
end of the trials, 117 of 498 patients in the
AAP and enzalutamide trial were still being
treated with AAP, 98 were still being treated
with AAP and enzalutamide, 3 were still on
enzalutamide, and 10 were still on AAP.
In a prespecified subgroup analysis based
on stratification factors, Attard described an
interaction based on age and regular nonsteroidal anti-inflammatory drug and/or aspirin use within the AAP trial. The correlation
was not observed in the enzalutamide

trial. The subgroup analysis also assessed
docetaxel use in patients who received SOC
and SOC plus AAP and enzalutamide (HR,
1.11; 95% CI, 0.56-2.21).
“This was a late amendment to our protocol. Nine percent of patients, or [approximately] 148, were [randomly assigned] in the
AAP and enzalutamide trial,” Attard said.
“Physicians were given the option to decide
whether to offer docetaxel, and as you would
expect, those patients who were planned
[to receive] docetaxel were younger, had a
higher Gleason sum, and were more likely to
have pain from prostate cancer. Overall, the
number is very small.”
In terms of safety, toxicity was similar
between arms, although adverse events
(AEs) occurred more frequently in the AAP
plus enzalutamide arm. Compared with SOC,
common AEs associated with the experimental treatments were fatigue, liver function
derangement, and hypertension. The most
significant grade 5 AEs were respiratory in
the AAP trial and cardiac in the AAP plus
enzalutamide trial.
The study authors concluded that enzalutamide and AAP should not be combined
for patients with mHSPC or patients with
high-risk localized prostate cancer, and
that further treatment combinations will
require patient selection and splitting of
those with mHSPC. TT
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Benefits of Tumor-Infiltrating
Lymphocytes Are Seen
in Melanoma

 CONT INU ED FROM COV ER

John B. Haanen, MD, PhD
Head
Division of Medical Oncology
Professor of Translational Immunotherapy
The Netherlands Cancer Institute
Amsterdam, The Netherlands

M14TIL trial (NCT02278887) were presented
at the European Society for Medical Oncology
Congress 2022.1
The TIL therapy was manufactured in various centers at the Netherlands Cancer Institute
in Amsterdam. After a median follow-up of
33 months, median progression-free survival (PFS)
was 7.2 months (95% CI, 4.2-13.1) with TIL therapy
compared with 3.1 months with ipilimumab (95%
CI, 3.0-4.3), which was statistically significant (HR,
0.50; 95% CI, 0.35-0.72; P < .001).
“This is the first multicenter, randomized,
controlled trial studying a T-cell therapy in solid
cancer, comparing TIL [therapy] with ipilimumab
as more or less second-line [management] for
metastatic melanoma. TIL [therapy] significantly
improved PFS,” lead investigator John B. Haanen,

TA B L E . B E S T O V E R A L L R E S P O N S E S R E P O R T E D I N T H E P H A S E 3 T R I A L ( N C T 0 2 2 7 8 8 8 7 ) 1

TIL (n = 84)

IPILIMUMAB (n = 84)

n (%)

n (%)

Complete response

17 (20.2)

6 (7.1)

Partial response

24 (28.6)

12 (14.3)

Stable disease

16 (19.1)

15 (17.9)

Progressive disease

24 (28.6)

40 (47.6)

Not evaluable/done

3 (3.6)

11 (13.1)

Overall response

41 (48.8)

18 (21.4)

Clinical benefit

57 (67.9)

33 (39.3)

BEST OVERALL RESPONSE

TIL, tumor-infiltrating lymphocyte.
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MD, PhD, said in a press conference at the congress.
Haanen works for the Netherlands Cancer Institute.
In the open-label study (NCT02278887) initiated
in 2014, 168 patients were randomly assigned
to receive TIL therapy (n = 84) or ipilimumab
(n = 84). Most patients had refractory responses
to prior anti–PD-1 therapy (86%). Patients were
evenly stratified by BRAF status, treatment line,
and treatment center. Lactate dehydrogenase level
was less than or equal to twice the upper limit of
normal, and all patients had a World Health Organization performance status between 0 and 1.
For those in the TIL arm, the adoptive cell therapy was manufactured from a resected lesion of
2 cm to 3 cm in size. TILs were collected from the
resected tissue and then expanded ex vivo using
anti-CD3 monoclonal antibodies, feeder cells, and
IL-2 until they reached greater than or equal to
5 × 109 cells per infusion.
“The patients undergo surgery and the [TILs are
grown] in the time needed for patients to recover
from that, because we need a metastatic lesion
to grow the TIL. If it is a subcutaneous nodule, it
is easy, but if it is a lung nodule, it can be a bigger surgery. The time to grow the cells [is] 5 to
6 weeks,” Haanen said. “The total period of treatment consists of 8 weeks, more or less.”
Investigators reported that prior to infusion of the autologous T-cell product, patients
received
lymphodepleting
cyclophosphamide for 2 days at 60 mg/kg/d and 5 days of
fludarabine at 25 mg/m2/d. High-dose IL-2 (600,000
IU/kg per dose) was administered every 8 hours following infusion with the TILs to support proliferation.
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Hospitalization was required throughout
this process. In the ipilimumab arm, the
CTLA-4 inhibitor was administered at
3 mg/kg every 3 weeks for up to 4 doses.
The overall response rate was 48.8% with
TIL therapy (95% CI, 38%-60%) compared
with 21.4% with ipilimumab (95% CI, 13%32%). The complete response rate was 20.2%
for patients treated with TIL therapy (95% CI,
12%-30%) compared with 7.1% for those treated
with ipilimumab (95% CI, 3%-15%).
An additional 19.1% of patients experienced
stable disease in the TIL arm compared with
17.9% of those in the ipilimumab group, bringing the clinical benefit rates to 67.9% and
39.3% in each arm, respectively (TABLE 1).
The median overall survival was 25.8 months
with TIL therapy (95% CI, 18.2-not reached) vs
18.9 months with ipilimumab (95% CI, 13.8-32.6).
However, these data were not yet statistically significant, with follow-up ongoing
(HR, 0.83; 95% CI, 0.54-1.27; P = .39).
Treatment-related adverse events of grade 3
or above were experienced by 100% of
patients in the TIL arm compared with 57%
of patients in the ipilimumab group. Most
of these events were related to IL-2 and the
conditioning regimen, Haanen noted.
“There were no new safety concerns with TILs
beyond what is known for this treatment. Most
of these [adverse] effects were already completely gone by the time the patients were released
from the hospital, and there were no long-term
sequelae in patients treated with TILs,” he said.
The study was conducted in collaboration
with the Ministry of Health, Welfare and
Sport in the Netherlands. With this collaboration, it was agreed that if study results
were positive, the treatment would become
a standard of care in the Netherlands by
January 2023, according to Haanen.
“If it gets EMA approval, the next question is
how to roll it out,” Haanen said. “At this point,
you could involve [the pharmaceutical industry] to do this or train other centers on the
protocol to do point-of-care productions.” TT
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PFS in Progressing
Desmoid Tumors
Improved with
Nirogacestat Over Placebo
By Caroline Seymour

F

INDINGS FROM THE phase 3 DeFi
trial showed that nirogacestat led to a
71% reduction in risk of disease progression or death vs placebo in patients with
progressive desmoid tumors. Data from the
trial were presented at the European Society
for Medical Oncology Congress 2022.1
At a median follow-up of 19.2 months
with nirogacestat (n = 70) and 10.9 months
with placebo (n = 72), the median progression-free survival (PFS) was not estimable
(NE; 95% CI, NE-NE) and 15.1 months (95%
CI, 8.4-NE), respectively (HR, 0.29; 95% CI,
0.15-0.55; P < .001).
“Nirogacestat demonstrated rapid, sustained, and statistically significant improvements in all primary and secondary efficacy
end points,” lead study author Bernd Kasper,
MD, PhD, said. Kasper is a professor and
senior physician at Universitätsmedizin
Mannheim in Germany.
Desmoid tumors are rare, locally aggressive, and invasive. These soft tissue tumors
are difficult to manage because of heterogeneous presentation, disease course, and
absence of approved therapies. Nirogacestat
is an investigational, selective, and orally
administered small molecule γ-secretase
inhibitor that has demonstrated efficacy in
desmoid tumors in phase 1 and 2 trials. The
Notch pathway, which is active in desmoid
tumors, is blocked by γ-secretase inhibition,
providing mechanistic rationale for the agent
in individuals with these tumors.
DeFi is a global, randomized, double-blind,
placebo-controlled trial (NCT03785964)
evaluating the activity and safety of

nirogacestat in patients with progressive
desmoid tumors. Eligible patients had
histologically confi rmed desmoid tumors
with progressive disease (PD) per RECIST
1.1 criteria. Patients had to be previously
untreated and unfit for surgery or have
recurrent or refractory disease following
1 line of therapy.
Patients were randomly assigned 1:1 to
receive 150 mg of nirogacestat twice daily or
matched placebo in 28-day cycles until radiographic disease progression, at which point
patients in the placebo arm could receive
open-label nirogacestat (FIGURE).1
The primary end point was PFS, with secondary end points of objective response rate
(ORR), quality of life, and patient-reported
outcomes (PROs) for pain, symptom burden,
and physical and role function. The cutoff for
the primary analysis was April 7, 2022.
The ORR assessed by blinded independent
central review was more than 5 times higher
with nirogacestat compared with placebo, at
41% (n = 29; 95% CI, 30.2%-54.5%) vs 8% (n = 6;
95% CI, 3.1%-17.3%), respectively (P < .001).
In the nirogacestat arm, best overall
response consisted of 5 (7%) complete
responses (CRs), 24 (34%) partial responses
(PRs), and 35 (50%) cases of stable disease
(SD). One patient developed PD, and 4 (6%)
patients were not evaluable.
In the placebo arm, best overall response
included 6 (8%) PRs and 55 (76%) cases of SD.
There were no CRs. Ten (14%) patients had
PD, and 1 patient was not evaluable.
The median time to response with nirogacestat was 5.6 months (range, 2.6-19.4) vs 
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11.1 months for placebo (range, 2.8-16.4). The
estimated Kaplan-Meier duration of objective
response was not estimable in both arms.
Regarding PROs, nirogacestat led to a significant reduction in pain severity at cycle
10 of treatment compared with placebo, with
least squares mean change from baseline
of –1.5 vs –0.04, respectively (difference,
–1.5; P < .001).
The median duration of nirogacestat and
placebo exposure was 20.6 months (range,
0.3-33.6) and 11.4 months (range, 0.2-32.5),
respectively. The median dose intensity was
288.3 mg/d (range, 169-300) with nirogacestat
and 300.0 mg/d with placebo (range, 239-300).
Dose reductions were common in the nirogacestat arm at 42% (n = 29), but few patients
required discontinuation (n = 14; 20%). No dose
reductions occurred in the placebo arm, and
only 1 discontinuation was reported.
Regarding safety, Kasper noted 95% of
treatment-emergent adverse effects (TEAEs)
were of grade 1 or 2 and presented in most
patients during cycle 1 of therapy. The most
common TEAEs of grade 3 or above in the
nirogacestat and placebo arms included diarrhea (16% vs 1%, respectively), maculopapular
rash (6% vs 0%), stomatitis (4% vs 0%), fatigue
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with desmoid
tumors who were
randomized 1:1
and stratified by
tumor location

150 mg

Radiographic
progressive
disease

twice daily

Open-label
nirogacestat 150
mg twice a day

Placebo
twice daily

DT, desmoid tumor.

(3% vs 0%), hypophosphatemia (3% vs 0%),
and nausea (1% vs 0%). There were no TEAEs
that led to death in the nirogacestat arm and
1 death due to sepsis in the placebo arm.
“DeFi represents the largest and most
rigorous randomized controlled trial conducted to date in desmoid tumors and is also
the fi rst phase 3, randomized, controlled
trial to demonstrate clinical benefit with a
gamma secretase inhibitor in any indication.

[As such,] nirogacestat has the potential to
become the standard of care for patients with
desmoid tumors requiring systemic treatment,” Kasper concluded. TT
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Event-Free Survival Falls Short
in Advanced HNSCC
With Pembrolizumab Plus Chemoradiation
By Caroline Seymour
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ESULTS FROM THE phase 3 KEYNOTE-412 trial (NCT03040999) in
patients with locally advanced head
and neck squamous cell carcinoma (HNSCC)
showed pembrolizumab (Keytruda) plus
chemoradiation failed to provide a statistically
significant improvement in event-free survival
(EFS) vs chemoradiation alone, according to
data presented at the European Society for
Medical Oncology Congress 2022.1
The results showed that the median EFS
was not reached (NR; 95% CI, 44.7-NR) with
pembrolizumab plus chemoradiation vs
46.6 months (95% CI, 27.5-NR) with chemoradiation alone, failing to meet the superiority threshold of a 1-sided alpha of 0.0242
(HR, 0.83; 95% CI, 0.68-1.03; P = .0429). The
24-month EFS rate was 63.2% with pembrolizumab/chemoradiation vs 56.2% with
chemoradiation alone. The 36-month EFS
rates were 57.4% and 52.1%, respectively.
“Pembrolizumab plus chemoradiation was
associated with a favorable trend toward
improved EFS vs plavcebo plus chemoradiation
in patients with locally advanced HNSCC, and
PD-L1 expression may be an informative predictive biomarker,” said lead study author Jean-Pascal Machiels, MD, PhD, head of the Department
of Medical Oncology at the Cliniques Universitaires Saint-Luc in Brussels, Belgium.
The standard of care for locally advanced
unresected HNSCC, concurrent chemoradiation with high-dose cisplatin, is associated
with less than a 50% disease-free survival
rate and a 5-year overall survival (OS) rate
of approximately 50%. Pembrolizumab
monotherapy in patients with a PD-L1 combined positive score (CPS) of at least 1 or in
combination with chemotherapy improves

survival as fi rst-line therapy in recurrent
or metastatic HNSCC, serving in part as the
rationale for the study.
The study enrolled patients with newly
diagnosed, treatment-naïve, unresected
locally advanced HNSCC eligible for definitive
high-dose cisplatin-based chemoradiation.
A total of 804 patients were randomly assigned
1:1 to 200 mg of intravenous (IV) pembrolizumab every 3 weeks plus chemoradiation followed
by 14 cycles of maintenance pembrolizumab or
IV placebo every 3 weeks plus chemoradiation
followed by 14 cycles of maintenance placebo.
Treatment was continued until progressive
disease or intolerable toxicity; 17 cycles of
pembrolizumab or placebo had been administered; or the investigator or patient decided
to withdraw. The primary end point was EFS,
with secondary end points including OS and
safety/tolerability.
The median OS was NR in either arm (HR,
0.90; 95% CI, 0.71-1.15). The 24-month OS
rates in the pembrolizumab/chemoradiation
and chemoradiation alone arms, respectively,
were 77.9% and 76.8%; the 36-month OS rates
were 71.9% and 70.1%.
In a post-hoc analysis of EFS and OS
in patients with a PD-L1 CPS of at least
20, the addition of pembrolizumab to chemoradiation appeared to result in greater benefit compared with chemoradiation alone.
Here, the median EFS was NR in either arm
but demonstrated a 24-month EFS rate of
71.2% with pembrolizumab/chemoradiation
vs 62.6% with chemoradiation alone; the
36-month EFS rates were 66.7% and 57.2%,
respectively (HR, 0.73; 95% CI, 0.49-1.06).
The median OS was also NR in either arm but
indicated a 24-month OS rate of 83.3% with

pembrolizumab/chemoradiation vs 79.9%
with chemoradiation alone. The 36-month
OS rates were 79.1% and 73.0%, respectively
(HR, 0.67; 95% CI, 0.43-1.04).
Machiels stated that no new safety signals
were reported with the combination of pembrolizumab and chemoradiation.
“In this study, pembrolizumab given as a
lead-in dose, concomitantly with chemoradiotherapy and then adjuvantly for 1 year
failed to deliver a statistically significant
improvement in EFS as a primary end point
when compared with placebo,” Kevin Harrington, PhD, head of the Division of Radiotherapy and team leader at The Institute for
Cancer Research in London, said.
“Even though there was a trend in favor
of the pembrolizumab arm in the intentionto-treat and PD-L1–positive populations, the
current study cannot be interpreted as an
indication for use of anti–PD-1 therapy in
combination with chemoradiotherapy in any
patient group. Indeed, in light of the recent
presentations of negative fi ndings from the
JAVELIN Head and Neck 100 [NCT02952586],
REACH [NCT02999087], and PembroRad
[NCT02707588] studies, these data should
signal the need for a change in thinking
in how to design optimal combination regimens. Focus is now likely to shift to neoadjuvant and true adjuvant therapy approaches,”
Harrington concluded. TT
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OSITIVE SIGNALS FROM a blood-based multicancer early detection (MCED) test led to cancer diagnosis in 35 individuals using standard
diagnostic tools after the test indicated potential cancers in 1.4% of individuals from an otherwise healthy
cohort of 6621 participants 50 years or older in the
prospective PATHFINDER study (NCT04241796),
according to data presented at the European Society
for Medical Oncology Congress 2022.1
Based on these fi ndings, the specificity of the
test was determined to be 99.1%, with a positive
predictive value of 38.0% (95% CI, 28.8%-48.3%).
In most cases (97.1%), the test was able to indicate
where the tumor was located, which helped guide
diagnostic procedures (95% CI, 85.1%-99.8%). Overall, there were 19 solid tumors and 17 hematologic
cancers diagnosed, many of which do not currently
have standard screening tests available, according
to lead investigator Deb Schrag, MD, MPH.
“The exciting thing about this approach is that it
detected solid tumors and liquid tumors. It’s really a
pan-tumor assay,” Schrag, chair, Department of Medicine and George J. Bosl Chair, Memorial Sloan Kettering Cancer Center, said when presenting the results.
“MCED screening was safely implemented in adults
over 50 years of age. When the blood tests were positive, workups were typically completed in less than 3
months. I think this is really a new concept. It shows
it is feasible to detect cancers using blood tests.”
The test utilizes both next-generation sequencing and machine learning algorithms to analyze
methylation patterns in cell-free DNA from whole
blood specimens. The MCED test results indicate
whether a cancer signal is detected and, if positive,
the test provides a suspected tissue of origin based
on the type of methyl group identified.
In the PATHFINDER study, blood collection and
ordering of the test was added to standard cancer
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screening. Test results were returned to the investigators to discuss with the participant. There were 2
cohorts of patients. Cohort A included those at elevated risk of cancer, defined as a history of cancer more
than 3 years prior to the study, history of smoking >
100 cigarettes in their lifetime, or a genetic cancer
predisposition or hereditary syndrome. Cohort B
contained patients who did not meet these criteria.
Regular guideline-recommended cancer screenings
were also continued (FIGURE).1
If a test was negative, no additional steps were
taken until follow up at 12 months. In the case of a
positive test, the diagnostic approach selected was
left to the investigator’s discretion. Most patients
(90.9%) with a true positive test (n = 35) received
more than 1 imaging test and 81.8% underwent
more than 1 invasive diagnostic procedure. In
those with false-positive results (n = 57), 93.0% of
patients received more than 1 imaging test and
29.8% received more than 1 invasive procedure.
The median time from a positive test to resolution was 79 days across all 92 patients. This varied
between the true-positive and the false-positive
group. For those in the true-positive group, a diagnosis was made in a median of 57 days compared
with a median time to resolution of 162 days in
those with a false-positive result.
There were 36 cancers detected in the 35 people,
with 24 in the high-risk group and 11 in the non–highrisk group. Of those detected, 14 were stage I or II
disease and 7 were found in individuals with a known
history of cancer. Overall, there were 26 cancers identified in groups lacking a standard screening test.
The types of cancers detected were lymphoma
(n = 12), breast (n = 5), colon/rectum (n = 2), prostate (n = 2), lymphoid leukemia (n = 2), Waldenström macroglobulinemia (n = 2), oropharyngeal
(n = 2), liver (n = 1), intrahepatic bile ducts (n = 1),
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By Silas Inman

lung (n = 1), pancreas (n = 1), small intestine (n = 1), ovary (n = 1), uterus (n = 1),
bone (n = 1), and plasma cell myeloma
disorders (n = 1).
“We had 1 patient who had both a breast and
an endometrial cancer,” Schrag said. “I think
what’s exciting about this new paradigm, in
concept, is that many of these are cancers for
which we do not have any standard screening.”
Schrag noted limitations of the study, including the need to evaluate whether MCED testing
can reduce mortality, the limited diversity in
the cohort tested, the need to understand the
reasons underlying both false-positive and
false-negative MCED test results, and that the
12-month follow-up was incomplete for 3% of
the cohort. Further, Schrag hoped that participation in current cancer screenings with
established effectiveness would continue as
MCED technologies are refined.
A prespecified retrospective analysis was
conducted using an updated version of the
MCED test, known as Galleri, on banked
blood samples from the study. With this test,
a positive signal was indicated in 0.9% of
patients, bringing the specificity up to 99.5%.
The positive predictive value for the refined
MCED test was 43.1%. The tissue of origin was
detected in 88% of patients. For the refined
test, 263 patients would need to be screened
to identify 1 patient with cancer compared
with 189 with the standard test definition.
Anxiety surrounding the screening
process was measured using the Patient

“I think what’s exciting about this new paradigm,
in concept, is that many of these are cancers for which
we do not have any standard screening.”
—DEB SCHRAG, MD, MPH

Reported Outcomes Measurement Information
System (PROMIS).2 The baseline anxiety score
across patients was approximately 47 points.
In those with a positive signal detected, there
was a mean 3.6-point increase in anxiety
levels when the results were returned, compared with an increase of only 0.7 points for
those with a negative signal. At the time of
diagnostic resolution, there was a 2.5-point
increase over baseline in anxiety. By the end
of the study, however, anxiety levels returned
to similar levels as baseline.
Overall, 5749 patients completed a satisfaction survey, with most (~97%) indicating
some level of satisfaction with the test. Overall, 48.5% were extremely satisfied, 33.3%
were very satisfied, and 15.3% were satisfied.
“This study was a prelude to a larger study.
We needed to see how physicians would
approach workup, what diagnostic odysseys
we’d send patients down, and whether they’d
be upset,” said Schrag. “People were a little
anxious but it was manageable and it was
transient. People understood the ramifications of this test and they were a little anxious, but they managed very well.”

In July, Grail, the developer of the Galleri
test, announced it had completed enrollment
in a large, randomized, controlled study to
further examine the refi ned MCED test.3
The trial, which is being conducted in collaboration with the National Health Service
England, enrolled 140,000 healthy individuals aged 50 to 77 years. In this study,
the test will be used at baseline and then
annually for 2 additional years. Patients
were randomly assigned 1:1 to the MCED
test or control. Results are expected in 2026
(ISRCTN91431511). TT
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