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IMS
Carfilzomib Triplet
Extends PFS After
Transplant in Myeloma

ILCA
Pemigatinib Improves
OS in FGFR2-Altered
Cholangiocarcinoma

F

P

OLLOWING
AUTOLOGOUS
STEM cell transplant (ASCT),
extended treatment with carfilzomib (Kyprolis) plus lenalidomide
(Revlimid) and dexamethasone (KRd)
led to improved progression-free survival (PFS) over standard single-agent
lenalidomide maintenance in patients
with multiple myeloma, according
to findings from the
phase 3 ATLAS trial
(NCT02659293).1
Data presented at
the 19th International Myeloma Society
Annual
Meeting
ANDRZEJ.
showed
that
after a
JAKUBOWIAK, MD, PHD
median follow-up of
33.8 months, the median PFS in the
KRd arm was 59.0 months (95% CI,
52.5–not reached [NR]) compared with
41.1 months (95% CI, 33.4-65.4) with
lenalidomide alone (HR, 0.56; 95% CI,
0.34-0.93; P = .026). This translated to
a 44% reduction in the risk of disease
progression or death with KRd.
“We believe this is the fi rst randomized phase 3 trial [that] could
indicate superior PFS with extended
post-transplant KRd therapy compared with standard-of-care lenalidomide maintenance,” lead study
author Andrzej Jakubowiak, MD,
PhD, who is a professor of medicine at
the Comprehensive Cancer Research
Center, and director of the Myeloma
Program at the University of Chicago
in Illinois, said during a presentation
on the data. “Here, we used a minimal residual disease [MRD]-directed,
CONTINUED ON PAGE

EMIGATINIB (PEMAZYRE)
SHOWED a strong survival benefit in patients with previously
treated advanced cholangiocarcinoma
who had an FGFR2 fusion or rearrangement, according to final results
of a study presented at
the International Liver
Cancer
Association
(ILCA) Annual Conference 2022.1
In the single-arm
phase 2 FIGHT-202
GHASSAN K.
ABOU-ALFA, MD
trial (NCT02924376),
pemigatinib was associated with
a median overall survival (OS) of
17.5 months (95% CI, 14.4-22.9) for
patients with cholangiocarcinoma
and FGFR2 mutations at a median
follow-up of 42.9 months (range, 19.952.2), whereas patients without these
genetic alterations had shorter OS and

SPECIAL REPORT

Emerging Therapies in Breast Cancer Excite
the Field
PAGE
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AACR
Physicians Debate Terminology:
Should Ductal Carcinoma in Situ
Be Called a Cancer?

PER® SPOTLIGHT: Lung Cancer
Greater Understanding
of the Biology of NSCLC Propels
Treatment Options Forward

D

P

UCTAL CARCINOMA IN situ (DCIS)
occupies a precarious position on the
borderline of cancer. Typically, DCIS
is considered to be stage 0 breast cancer
and is not yet invasive, but does that make
it a cancer?
In a debate moderated by conference
cochair Laura J. Esserman, MD, MBA,

39

LAURA J. ESSERMAN,
MD, MBA
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ATIENTS WITH NON–SMALL
cell lung cancer (NSCLC) have an
ever-expanding group of treatments available for specific patients as
investigators uncover more drivers and
biological underpinnings of the disease.
“I think [one of] the greatest advances that I’ve seen in the disease is the

59

10 YEARS OF CANCER PROGRESS

Providers from Northwestern University’s EDGe BRCA+ Men’s
Clinic discuss how it provides multidisciplinary care for men with
BRCA1/2 mutations. View at: targetedonc.com/link/1932

A Decade of Breast Cancer at the Molecular
Level: Pioneering Personalized Medicine

See pages 69-80

MARK A. SOCINSKI,
MD
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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
Laboratory
Abnormality

FOTIVDA1
(n = 173)
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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n this issue of Targeted Therapies in Oncology™,
our features highlight the many advancements
that have come over the years to transform care
for patients with breast cancer, and offer a look at
agents in development that could provide the next
wave of breakthroughs in treatment.
Although our Anniversary Feature, 10 Years in Cancer
Progress (SEE PAGES 69-80), focuses mostly on
diagnostic, prognostic, and therapeutic changes in
breast cancer over the past 10 years, it also includes
a glimpse of the origins of the disease, when breast
cancer was first classified as a cancer in women.
Over the years, the field of breast cancer has led the
way in embracing personalized medicine, through the
use of molecularly targeted therapies, prognostic tools,
defined subtypes of breast cancer, and more. During
this period of 10 years specifically, more than 10 new
agents were welcomed into the treatment paradigm,
offering new treatment options and more personalized
approaches for patients with breast cancer.
To complete the full spectrum, our Special Report
gives a look at the future, with promising agents in
development according to their class (SEE PAGES
28-32). Many new therapeutics are aimed at overcoming resistance to endocrine therapies, which are a
standard of care for many patients with breast cancer.
Among these new agents, many antibody-drug conjugates (ADCs) and selective estrogen receptor degraders
(SERDs) are being investigated, as these classes have
shown great promise and have been transformative in
care for select patients with breast cancer.
The ADC [vic-]trastuzumab duocarmazine, for
example, has shown statistically significant benefit
among patients with heavily pretreated HER2-positive unresectable locally advanced or metastatic
breast cancer, with a median progression-free survival of 2.1 months over physician’s choice of therapy.
The FDA is currently reviewing a biologics license
application for the agent, with a Prescription Drug
User Fee Act target action date of May 12, 2023.
Elacestrant is a promising oral, nonsteroidal SERD,
which showed progression-free survival benefit in a
phase 3 trial in patients with estrogen receptor–positive, HER2-negative advanced breast cancer as well
as in those with ESR1 mutations. A priority review
was granted to a new drug application for elacestrant based on results from the phase 3 EMERALD
trial (NCT03778931).
In future pages of Targeted Therapies in Oncology™
we will continue to follow the changes in the quickly
evolving field of breast cancer. TT
Mike Hennessy Jr
PRESIDENT & CEO
MJH LIFE SCIENCES®
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N DECEMBER 2014, the FDA first granted accelerated approval to blinatumomab (Blincyto), a bispecific antibody simultaneously targeting CD19
on malignant B lymphocytes and CD3 on nonmalignant T lymphocytes, for
patients with relapsed or refractory B-cell precursor acute lymphoblastic leukemia (ALL).1 Subsequently, additional data emerged demonstrating the value
of blinatumomab not only in patients with relapsed ALL but also in those with
detectable minimal residual disease.
Blinatumomab has the distinction of being the first bispecific antibody
approved to treat cancer. Administration of blinatumomab is cumbersome; due
to its short half-life, it requires continuous intravenous (IV) infusion. Because
of the risk of cytokine release syndrome (CRS), patients receiving blinatumomab require admission to the hospital for monitoring during the early weeks.
In recent years, innovative scientists have been developing novel bispecific
antibodies with different targets, such as CD20, B-cell maturation antigen
(BCMA), and GPRC5D, making them potentially effective in a wider array of
diseases like lymphoma and multiple myeloma. They have longer half-lives,
thereby eliminating the need for continuous IV infusions, and they are being
developed for IV and subcutaneous administration.
We are starting to see fruits of this labor. Recently, the CD20 × CD3 bispecific antibody mosunetuzumab (Lunsumio) received conditional approval in
Europe for patients with relapsed follicular lymphoma based on an overall
response rate of 80% and complete response rate of 60% in a phase I/II trial
(NCT02500407).2 On August 24, 2022, the BCMA × CD3 bispecific antibody
teclistamab received conditional approval in Europe for patients with multiple
myeloma who have received at least 3 prior therapies.3 In these patients, teclistamab produced an overall response rate of 63%, including a 59% rate of very
good partial response or better, and a median progression-free survival of 11
months. According to news reports, both mosunetuzumab and teclistamab are
being reviewed by the FDA.
The incorporation of bispecific antibodies into the treatment arsenal for hematological malignancies is not going to end soon. After years of seeing promising
results of bispecifics in clinical trials, the light at the end of the tunnel seems to
be near. These products are going to be a big win for patients. TT
John M. Burke, MD
CO-PHYSICIAN EDITOR IN CHIEF

SEE THE COMPLETE ARTICLE AND REFERENCES AT TARGETEDONC.COM.
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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)

Probability of overall survival

HR=0.71
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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
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.
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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
Lancet. 2019;394 (10212):1929-1939.
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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.

2

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].
Manufactured for:
AstraZeneca Pharmaceuticals LP
Wilmington, DE 19850
By: AstraZeneca UK Limited
1 Francis Crick Ave., Cambridge, England CB2 0AA
US License No. 2043
IMFINZI is a registered trademark of the AstraZeneca group of companies.
©AstraZeneca 2021
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DURVALUMAB (IMFINZI) |

SEPTEMBER 2, 2022

The FDA has approved the use of durvalumab (Imfinzi) in combination with chemotherapy for the treatment of patients with locally advanced or metastatic biliary tract cancer.
The approval was based on the results of the ongoing randomized, double-blind placebo controlled, multiregional, international, TOPAZ-1 (NCT03875235) study that reached its primary end
point of median overall survival (OS) and showed promise in its
secondary end points of progression-free survival (PFS) and objective response rate (ORR).
In the 685-patient study, results showed that at a median
follow-up of 16.8 months (95% CI, 14.8-17.7) the median OS
for patients treated with durvalumab was 12.8 months (95% CI,
11.1-14.0) compared with 11.5 months (95% CI, 10.1-12.5) in
the placebo group at a median follow-up of 15.9 months (95% CI,
14.9-16.9). Researchers observed a hazard ratio (HR) of 0.70 for
the decrease in risk of death when durvalumab was added to treatment. Moreover, durvalumab in combination with chemotherapy
reduced the risk of death in patients by 20% compared with chemotherapy alone (HR, 0.80; 95% CI, 0.66-0.97; P = .021).
In the combination arm, the estimated 12-month OS rate was
54.1% (95% CI, 48.4-59.4) vs 48% (95% CI, 42.4-53.4) for patients on placebo/chemotherapy. At 18 months, the estimated
OS rate was 35.1% (95% CI, 29.1-41.2) vs 25.6% (95% CI, 19.9-

PEMIGATINIB (PEMAZYRE) |
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AUGUST 26, 2022

The FDA has approved pemigatinib (Pemazyre) for the treatment of adults with relapsed or refractory myeloid/lymphoid neoplasms (MLNs) and FGFR1 rearrangement, according to Incyte.
Findings from the phase 2 FIGHT-203 trial (NCT03011372),
which examined the safety and efficacy of pemigatinib in 28 patients with relapsed or refractory MLNs with FGFR1 rearrangement, were the basis of the approval.
“In patients with relapsed or refractory MLNs with FGFR1
rearrangement treated with Pemazyre in FIGHT-203, the high
rate of complete response and complete cytogenetic response
in patients with chronic phase disease and the high rate of complete cytogenetic response in patients with blast phase disease
is clinically meaningful, especially in light of the lack of these
specific responses with existing first-line treatments,” said Srdan
Verstovsek, MD, PhD, professor, Department of Leukemia, Division of Cancer Medicine at The University of Texas MD Anderson Cancer Center, and principal investigator for the FIGHT-203
study, in the press release.
In the study, pemigatinib demonstrated a complete response
(CR) rate of 78% (95% CI, 52%-94%) in patients with chronic
phase in the marrow with or without extramedullary disease
(EMD; n = 18). The median time to CR for these patients was
104 days (range, 44-435), and the median duration of CR was
not yet reached (range, 1+ to 988+ days).
In the multicenter, open-label, single-arm trial, patients aged
18 years and older with relapsed or refractory MLNs with FGFR1
rearrangement were eligible to enroll. Eligibility was open to
patients with documented lymphoid or myeloid neoplasm with
8p11 rearrangement, known to lead to FGFR1 activation, who
relapsed after stem cell transplantation or after other disease
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31.7), and at 24 months, the OS rate was 24.9% (95% CI, 17.932.5) vs 10.4% (95% CI, 4.7-18.8), respectively.
Median PFS observed in the durvalumab arm was 7.2 months
(95% CI, 6.7-7.4) vs 5.7 months (95% CI, 5.6-6.7) in the placebo
arm, with a HR of 0.75 (95% CI, 0.63-0.89; P = .001).
The ORR in the treatment arm was 36.7% vs 18.7% in the placebo arm (odds ratio, 1.60; 95% CI, 1.11-2.31). When added to
chemotherapy, durvalumab led to a 2.1% complete response rate
compared with 0.6% in the placebo arm, and a partial response
rate of 24.6% vs 18.1%, respectively. Overall, 32.6% of patients
in the combination arm had an ongoing response at the time of
data cutoff vs 25.3%, and response continued for 12 months in
26.1% of patients on durvalumab vs 15% on placebo.
Ultimately, 680 patients were evaluated for safety with the
most common adverse events (AEs) being anemia (48.2%),
nausea (40.2%), constipation (32.0%), and neutropenia (31.7%)
for patients treated with durvalumab. Treatment discontinuations were higher in the placebo group at 15.2% vs 13% in the
durvalumab arm, and treatment-related deaths were higher in
the placebo arm at 4.1% vs 3.6%, respectively.

modifying therapy, or were not current candidates for stem cell
transplantation or other disease modifying therapies.
Additionally, all relapsed/refractory subjects must have had
evidence of cytogenetic or hematological disease and have no
evidence of residual toxicity. Patients were required to have a life
expectancy of 12 weeks or greater and an ECOG performance
status of 0, 1, or 2.
The primary end point of the trial was the proportion of participants who achieve CR, with secondary end points including the
proportion of subjects who achieve CR or partial response, complete cytogenetic response, duration of CR, duration of response,
progression-free survival, overall survival, safety, and tolerability.
Findings showed that among the patients with blast phase in
the marrow with or without EMD (n = 4), 2 achieved a CR with
pemigatinib. The duration of response ranged from 1 to 94 days.
Of the patients with EMD only (n = 3), 1 patient achieved a CR at
a duration of greater than 64 days.
For all 28 patients, including 3 patients without evidence of
morphologic disease, the complete cytogenetic response rate
achieved with pemigatinib was 79% (95% CI, 59%-92%).
In regard to safety, the most common adverse events were
hyperphosphatemia (74%), nail toxicity (62%), alopecia (59%), stomatitis (53%), diarrhea (50%), dry eye (50%), fatigue (44%), rash
(35%), abdominal pain (35%), anemia (35%), constipation (32%),
dry mouth (32%), epistaxis (29%), retinal pigment epithelial detachment (26%), extremity pain (26%), decreased appetite (24%),
dry skin (24%), dyspepsia (24%), back pain (24%), nausea (21%),
blurred vision (21%), peripheral edema (21%), and dizziness (21%).
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IBRUTINIB (IMBRUVICA) |

AUGUST 24, 2022

The FDA has granted approval to ibrutinib (Imbruvica) for the
treatment of pediatric patients 1 year of age or older with chronic
graft-vs-host disease (cGVHD) who failed 1 or more prior lines
of systemic therapy. Ibrutinib is available for this indication as a
capsule, tablet, and oral suspension.
Approval was granted based on findings from the phase
1/2 IMAGINE clinical trial (NCT03790332). The study showed
activity for the JAK inhibitor through a positive objective
response rate (ORR) and response durability.
In 47 pediatric patients with cGVHD, the ORR at week 25
was 60% (95% CI, 44%-74%). The median duration of response observed was 5.3 months (95% CI, 2.8-8.8). The study also showed
a median time from first response to death or new systemic therapy use for cGVHD of 14.8 months (95% CI, 4.6-not evaluable).
For safety, the most common adverse events (AEs) were anemia, musculoskeletal pain, pyrexia, diarrhea, pneumonia, abdominal pain, stomatitis, thrombocytopenia, and headache.
IMAGINE was an open-label, multicenter, single-arm trial
of ibrutinib administered to pediatric and young adult patients
with relapsed or refractory moderate or severe cGVHD. Baseline characteristics showed that patients had a median age of
13 years (range, 1-19). The population was 70% male, 36% White,
9% Black or African American, and 55% other or unreported.

BETIBEGLOGENE AUTOTEMCEL (ZYNTEGLO) |
The FDA has granted approval to betibeglogene autotemcel
(beti-cel; Zynteglo) for the treatment of adult and pediatric
patients with ß-thalassemia who require regular red blood cell
transfusions. Beti-cel is the first cell-based gene therapy for the
treatment of this patient population.
Approval was granted to the agent based on results from
5 studies, including the phase 3 Northstar-2 (NCT02906202)
and Northstar-3 (NCT03207009) studies, the phase 1/2 studies
Northstar (NCT01745120) and HGB-205 (NCT02151526), and
the long-term LTF-303 (NCT02633943) study.
In the collective studies, 89% of evaluable patients, including
pediatric patients and those with the most severe genotypes,
achieved transfusion independence. Transfusion independence
was defined as no longer needing red blood cell transfusions for
at least 12 months while maintaining a weighted average hemoglobin of at least 9 g/dL.

PEGFILGRASTIM-FPGK (STIMUFEND) |

In the IMAGINE trial, patients with moderate to severe cGVHD
aged 1 to 22 with a Karnofsky or Lansky performance score of
no less than 60 were treated with ibrutinib 120 mg/m2 once
daily during phase 1, which was escalated to 240 mg/m2 after
14 days in patients without grade 3 toxicity to determine the
recommended phase 2 dose of the agent. Those with progressive
underlying malignant disease, active or uncontrolled infection,
known bleeding disorder, or active hepatitis B or C virus were
excluded from participating in the trial.
The coprimary end points of the study were pharmacokinetics
and safety/tolerability. As secondary end points, the study investigated response rate at week 24, duration of response, overall
survival, late effects surveillance, and laboratory parameters.
According to the FDA, the recommended dosage of ibrutinib
for patients 12 years of age and older with cGVHD is 420 mg
orally once daily. For patients who are between 1 and 12 years
of age with cGVHD, the recommended dosage is 240 mg/m2
orally once daily. Ibrutinib can be administered until cGVHD
progression, recurrence of an underlying malignancy, or unacceptable toxicity.

AVAILABLE AT TARGETEDONC.COM/LINK/1906

AUGUST 17, 2022
Beti-cel is intended to be a onetime gene therapy product
administered as a single dose. It is a custom creation from the
patient’s own cells, which are genetically modified to be able to
develop beta-globin.
According to the collective research, the most common adverse events observed with beti-cel include reduced platelet
and other blood cell levels, as well as mucositis, febrile neutropenia, vomiting, pyrexia, alopecia, epistaxis, abdominal pain,
musculoskeletal pain, cough, headache, diarrhea, rash, constipation, nausea, decreased appetite, pigmentation disorder, and
pruritus. There is also a possibility of blood cancer associated
with beti-cel.
The FDA recommends that patients receiving the drug be
monitored for at least 15 years for signs of cancer.
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AVAILABLE AT TARGETEDONC.COM/LINK/1907

SEPTEMBER 6, 2022

The FDA has granted approval to pegfilgrastim-fpgk (Stimufend),
a biosimilar of pegfilgrastim (Neulasta), as a treatment option
for patients with nonmyeloid malignancies who are receiving
myelosuppressive anticancer drugs that are associated with a
clinically significant incidence of febrile neutropenia, according
to Fresenius Kabi.
Pegfilgrastim-fpgk works as a leukocyte growth factor, which
aims to decrease the incidence of infection induced by febrile
neutropenia. Pegfilgrastim-fpgk is the first biosimilar from Fresenius Kabi to be approved by the FDA.
In March 2022, the European Commission granted a marketing authorization to pegfilgrastim-fpgk for all approved indications of the reference medicine. Following this FDA approval, the
company is expected to launch the agent in a prefilled syringe
and in an on-body injector early next year.

The pegfilgrastim biosimilar is designed to help patients with
nonmyeloid cancer by stimulating the growth of select white blood
cells. This supportive care drug aids in the prevention of and fight
against infections associated with myelosuppressive chemotherapy.
Pegfilgrastim-fpgk is not indicated for the mobilization of peripheral blood progenitor cells for hematopoietic stem cell transplantation, according to Fresenius Kabi.
Approval for the biosimilar was based on a review of comprehensive data on pegfilgrastim-fpgk that showed that the pegfilgrastim biosimilar elicited a high degree of similarity with the
reference product. Findings from these data showed there were
no clinically meaningful differences in safety and immunogenicity
between the 2 products assessed.
AVAILABLE AT TARGETEDONC.COM/LINK/1924
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OLAPARIB (LYNPARZA) |

AUGUST 16, 2022

The FDA granted priority review for the supplemental new drug
application (sNDA) for olaparib (Lynparza) in combination with
abiraterone (Zytiga) and prednisone or prednisolone for the
treatment of adult patients with metastatic castration-resistant
prostate cancer (mCRPC), according to a press release from AstraZeneca. Olaparib is being collaboratively developed by both
AstraZeneca and MSD Research Laboratories.
The phase 3 PROpel trial (NCT03732820) provided the results
that supported olaparib’s sNDA. Results showed the olaparib plus
abiraterone combination reduced the risk of progression or death
by 34% compared with abiraterone alone (HR, 0.066; 95% CI,
0.54-0.81; P < .0001). The median radiographic progression-free
survival (PFS) was 24.8 months with olaparib and abiraterone vs
16.6 months with abiraterone alone. The combination’s safety profile were consistent with prior clinical trial data.
Patients with mCRPC were given 300 mg of olaparib (two
150-mg tablets) twice a day, and abiraterone was given in 1000mg doses once per day. The primary end point of the PROpel
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8.19% for those who received SOC (HR, 0.55; 95% CI, 0.39-0.77;
P = .0005). Treatment with elacestrant in the EMERALD study led
to a 30% reduction in the risk of disease progression in the overall
population and a 45% reduction in the ESR1-positive population.
Treatment-related adverse events (TRAEs) occurred in 7.2%
of the elacestrant arm vs 2.1% of the SOC arm. TRAEs lead to
treatment discontinuation for 3.4% of patients in the elacestrant
compared with 0.9% of those in the SOC arm. Any-grade nausea
was observed in 35.0% of patients treated with elacestrant vs
18.8% of those who received SOC. Grade 3/4 nausea was seen
in 2.5% of the elacestrant arm vs 0.9% in the SOC arm.
The FDA has set the Prescription Drug User Fee Act target
action date for elacestrant as February 17, 2023.
AVAILABLE AT TARGETEDONC.COM/LINK/1925

AUGUST 16, 2022

The FDA has accepted a supplemental biologics license application
(sBLA) for polatuzumab vedotin-piiq (Polivy) in combination with
rituximab (Rituxan), cyclophosphamide, doxorubicin, and prednisone (R-CHP) for the treatment of patients with previously untreated diffuse large B-cell lymphoma (DLBCL). The sBLA is supported
by findings from the phase 3 POLARIX trial (NCT03274492).
Clinically meaningful improvement in progression-free survival
(PFS) was shown with the combination compared with R-CHOP
(rituximab plus cyclophosphamide, doxorubicin, vincristine, and
prednisone). At a median follow-up of 28.2 months, polatuzumab
vedotin plus R-CHP achieved a 27% reduction in the risk of disease
progression vs R-CHOP (HR, 0.73; 95% CI, 0.57-0.95; P < .02).
In the international, randomized, double-blind, placebocontrolled study, 879 patients were included. The patients
were randomly assigned 1:1 to receive either polatuzumab
vedotin/R-CHP or R-CHOP. The primary end point was PFS.
Full results from POLARIX were published in the New England
Journal of Medicine. The 2-year investigator-assessed event-free
survival rate was 75.6% (95% CI, 71.5%-79.7%) in the experimental arm vs 69.4% (95% CI, 65.0%-73.8%) in the control arm. The
hazard ratio was 0.75 (95% CI, 0.58-0.96; P = .02).
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AVAILABLE AT TARGETEDONC.COM/LINK/1909

AUGUST 11, 2022

The FDA has accepted a new drug application (NDA) for the
selective estrogen receptor degrader, elacestrant, and granted it
priority review for the treatment of estrogen receptor–positive,
HER2-negative advanced or metastatic breast cancer, according
to an announcement by the Menarini Group.
The NDA is supported by findings from the phase 3 EMERALD study (NCT03778931), which met its coprimary end points
of improving progression-free survival (PFS) in both the overall
population and the ESR1 mutation–positive subgroup compared
with standard-of-care (SOC) endocrine monotherapy.
At 12 months, the PFS rate among patients in the overall
population who received elacestrant was 22.32% compared
with 9.42% in the SOC arm (HR, 0.70; 95% CI, 0.55-0.88;
P = .002). In the ESR1-positive population, the 12-month PFS
rate among patients treated with elacestrant was 26.76% vs

APPL ICATI O N
ACCE P TA NC E

study is radiological PFS, and secondary end points include overall survival, time to first subsequent anticancer therapy or death,
time to pain progression, and number of adverse events.
To be eligible for the PROpel study, patients must have firstline mCRPC, ongoing androgen deprivation therapy with gonadotropin-releasing hormone analogue or bilateral orchiectomy, be a
candidate for abiraterone therapy with documented evidence of
progressive disease, have normal organ and bone marrow function, and an ECOG performance score of 0 or 1.
Olaparib has FDA approval for treatment of patients with
homologous recombination repair gene–mutated mCRPC who progressed following prior enzalutamide (Xtandi) or abiraterone treatment. It is also approved in Europe, Japan, and China for patients
with BRCA-mutated mCRPC who progressed following prior therapy,
which included a new hormonal agent. These approval data came
from the results of the phase 3 PROfound trial (NCT02987543).

Investigator-assessed disease-free survival was improved
with polatuzumab vedotin/R-CHP vs R-CHOP. The hazard ratio
was 0.70 (95% CI, 0.50-0.98). There was no significant difference
in overall survival (OS) outcomes in the study. In the polatuzumab vedotin/R-CHP arm, the estimated 2-year OS rate was 88.7%
(95% CI, 85.7%-91.6%) vs 88.6% (95% CI, 85.6%-91.6%) in the
R-CHOP arm (HR, 0.94; 95% CI, 0.65-1.37; P = .75).
Safety was comparable between the polatuzumab vedotin/R-CHP and R-CHOP arms. Grade 3/4 adverse events (AEs)
were observed in 57.7% of the experimental arm compared with
57.5% of the R-CHOP arm. Serious AEs occurred in 34.0% vs 30.6%
of patients, respectively. Grade 5 AEs occurred in 3.0% of the polatuzumab vedotin/R-CHP arm vs in 2.3% of the R-CHOP arm. AEs
led to dose reduction in 9.2% of patients who received the experimental combination vs 13.0% of those treated with R-CHOP.
The most common grade 3/4 AEs in the experimental group vs
the control group were neutropenia (28.3% vs 30.8%), febrile neutropenia (13.8% vs 8.0%), and anemia (12.0% vs 8.4%), respectively.
The FDA plans to decide on the sBLA by April 2, 2023.
AVAILABLE AT TARGETEDONC.COM/LINK/1910

AUGUST 25, 2022

A rolling submission to the FDA of the biologics license application (BLA) for lifileucel (LN-144) has begun for patients with
advanced melanoma who have progressed on/after prior anti–
PD-1/PD-L1 therapy, and if BRAF mutation positive, had prior
BRAF or BRAF/MEK inhibitor therapy.
The basis of the BLA comes from findings of the phase 2
C-144-01 trial (NCT02360579), an open-label, multicohort study
exploring the tumor-infiltrating lymphocyte (TIL) therapy in adult
patients with advanced melanoma. In cohort 4 (n = 87) of the
multicenter phase 2 study, lifileucel demonstrated an objective
response rate (ORR) of 29% (95% CI, 19.5%-39.4%) per independent review committee (IRC) assessment and RECIST v1.1
criteria. Three patients who responded to treatment achieved
complete responses (CRs) and another 22 patients experienced partial responses (PRs). Further, at a median follow-up of
23.5 months, the median duration of response (DOR) in this cohort was 10.4 months.
The study enrolled patients with unresectable or metastatic
melanoma who had been treated with at least 1 prior systemic
therapy, including an anti–PD-1 therapy, and if their BRAF mutation was positive or had prior therapy with BRAF/MEK inhibitors.
Patients were enrolled into 4 cohorts: cohort 1 examined
patients treated with noncryopreserved first-generation TIL
product; cohort 2 examined patients treated with cryopreserved
second-generation TIL product; cohort 3 examined retreatment
with TIL therapy; and cohort 4 examined patients treated with
cryopreserved second-generation TIL product.
In the trial, patients received a nonmyeloablative lymphodepletion regimen consisting of cyclophosphamide at a dose of
60 mg/kg once a day for 2 days followed by fludarabine at a dose
of 25 mg/m2 once a day for 5 days. Lifileucel was administered

MOMELOTINIB |

REGULATORY ROUNDUP

LIFILEUCEL (LN-144) |

as a single infusion at approximately 24 hours from the last dose
of fludarabine. Also, a short course of bolus IL-2 at 600,000 IU/kg
was given to patients every 8 to 12 hours for up to 6 doses, starting within 3 to 24 hours of completing the infusion.
The primary objective of the trial was investigator-assessed
ORR using RECIST v1.1 criteria, with secondary end points consisting of DOR, overall survival, and safety.
Data from cohort 4 showed positive results, including an
ORR of 29%, and were supported by findings from cohort 2
(n = 66). Here, lifileucel elicited an ORR of 35% (95% CI, 23.5%47.6%) per IRC. There were 5 patients who achieved CR and
18 with PRs. At a median follow-up of 36.6 months, the median
DOR was not yet reached.
When patients were pooled from cohorts 2 and 4 (n = 153),
lifileucel showed an ORR of 31% (95% CI, 24.1%-39.4%), and at a
median follow-up of 27.6 months, the median DOR was also not
yet reached.
Findings also revealed that patients in cohort 4 had higher disease burden at baseline compared with those in cohort 2. In cohort
4, a substantially higher proportion of patients (64.4%) had elevated
lactate dehydrogenase levels at baseline vs cohort 2 (40.9%) and
more baseline tumor lesions at 83.9% vs 65.2%, respectively.
When evaluating safety, both cohorts had patients with treatment-emergent adverse events, which were noted to align with
the underlying disease and the known safety profiles of nonmyeloablative lymphodepletion and IL-2. The safety findings were
consistent between cohorts 4 and 2.
Additional data from the C-144-01 trial are expected to be
presented at a medical conference later this year.

A P P L ICAT IO N
S UB M IT T E D

AVAILABLE AT TARGETEDONC.COM/LINK/1931

AUGUST 17, 2022

The FDA has accepted a new drug application (NDA) for momelotinib as a treatment option for patients with myelofibrosis and
anemia, according to an announcement by GSK plc. Results from
multiple phase 3 studies support the NDA for momelotinib, including from the MOMENTUM trial (NCT04173494), which met
all primary and secondary end points. Primary analysis data from
MOMENTUM were presented at the European Hematology Association 2022 Congress.
Data showed that the total symptom score (TSS) response
rate at week 24 was 24.6% (95% CI, 17.49%-32.94%) with
momelotinib compared with 9.2% (95% CI, 3.46%-19.02%) with
danazol (P = .0095).
Momelotinib also demonstrated superiority over danazol in
terms of spleen response rate at week 24. Data showed that
40.0% (95% CI, 31.51%-48.95%) of patients treated with momelotinib achieved at least a 25% reduction in spleen volume vs
6.2% (95% CI, 1.70%-15.01%) of the danazol arm (P < .0001).
Further, 23.1% (95% CI, 16.14%-31.28%) of patients treated with
momelotinib achieved at least a 35% reduction in spleen volume compared with 3.1% (95% CI, 0.37%-10.68%) of the danazol
arm (P = .0006).
Transfusion independence was also demonstrated with
momelotinib at week 24. Results specifically showed that 31%
of patients in the momelotinib arm achieved transfusion independence at week 24 vs 20% of the danazol arm (P = .0064).
Regarding survival, there was a trend toward overall survival

improvement observed with momelotinib vs danazol (HR, 0.734;
95% CI, 0.382-1.409; P = .3510).
The most common any-grade nonhematologic adverse events
reported with momelotinib were diarrhea (22.3%), nausea (16.2%),
and asthenia (13.1%). In the danazol arm, the most common allgrade nonhematologic toxicities included blood creatinine increase (15.4%), dyspnea (13.8%), and peripheral edema (13.8%).
MOMENTUM is a randomized, double-blind study. The study
enrolled patients with symptomatic (TSS ≥ 10) and anemic
(hemoglobin < 10 g/dL) myelofibrosis who previously received a
JAK inhibitor. A total of 195 patients were randomly assigned 2:1
to receive momelotinib at a daily dose of 200 mg or danazol at a
daily dose of 600 mg. The patients were stratified by TSS, palpable spleen length, and number of red blood cell units transfused
in the 8 weeks before randomization.
In the momelotinib arm, 27.7% discontinued treatment. The
most common reasons for discontinuation in the momelotinib
arm included toxicity (n = 16), patient decision (n = 6), and insufficient efficacy (n = 6). Among patients treated with danazol, 41.5%
discontinued treatment. The most common reasons for treatment
discontinuation in the danazol arm were toxicity (n = 11), patient
decision (n = 5), death (n = 3), and insufficient efficacy (n = 3).
The FDA has set a Prescription Drug Use Fee Act target action
date of June 16, 2023, to decide on whether to approve the drug.

N E W D RUG
A P P L ICAT IO N

AVAILABLE AT TARGETEDONC.COM/LINK/1911

FOLLOW US ON SOCIAL MEDIA FOR MORE CLINICAL PRACTICE RESOURCES @TARGETEDONC

October 2022 | Targeted Therapies in Oncology

17

FROM

Capturing Specialty Practice Revenue Amid
Challenges of the COVID-19 Era
By Shirley H. Lee, MPH, CRNP-FNP

T

WO OUT OF 3 physicians surveyed at
the LUGPA regional meeting this past
spring cited rising costs and declining
reimbursement as one of the top challenges
they face in a COVID-19 era of care. It’s a
challenge that requires a new look at ways
to increase efficiency and revenue, even as
workforce shortages and pandemic-specific
obstacles strain resources.
For instance, supply chain challenges—
such as a contrast dye shortage that prevents
some patients from receiving CT scans to
monitor tumors—not only make it hard to
treat patients’ health conditions, but also
monitor progression of disease. This creates
scenarios where patients who are more
symptomatic may receive diagnostic testing
while others go without. It is too early to tell
what the long-term impact might be.
Then there are the factors that continue
to keep people from pursuing needed care,
from fear of exposure to the coronavirus to
concerns about the cost of care, long wait
times for appointments, and a tendency
among some patients to put family members’
care needs above their own.
How can specialty care practices strengthen quality of care, access, and revenue amid
challenges such as these? Following are 3
approaches to consider.

1. Explore opportunities to expand ancillary services offerings—and promote them
widely. For instance, the urology practice at
Genesis Healthcare Partners in Los Angeles,
California, offers genetic testing for family
members of patients with prostate cancer,
given the increased risk for aggressive prostate cancer in men with a family history of
this disease.1 According to an analysis from
McGuireWoods, radiation therapy, surgery
centers, lithotripsy, and on-site laboratories
and pharmacies are among the top ancillary
investments for urology practices.2
Ancillary services make care more convenient for patients by offering a 1-stop experience for meeting their comprehensive care
needs for a specific condition. It also eliminates
travel to multiple destinations for patients
whose health makes it physically difficult to
navigate facilities. Increasingly, specialty
practices are entering into administrative
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risk of hospitalization, acute exacerbation/
decompensation, functional decline, or death,
with reimbursement depending in part on a
disease-specific care plan. CCM, on the other
hand, reimburses physician practices for
care provided to a Medicare patient with 2 or
more chronic conditions outside the patient’s
regular office visit. But capturing CCM and
PCM activities requires a software platform
for tracking and managing care activities for
this population.

Physicians must look
at ways to increase
efficiency and revenue, even
as workforce shortages
and pandemic obstacles
strain resources

and capital partnerships to manage ancillary
services and access funding to launch new
services or grow existing services.2
One way to promote existing service lines
more widely is to leverage patient data to
identify patients who might benefit from a
particular in-house service.

3. Look for ways to make virtual care more
efficient. As care shifts to a hybrid environment—part in-person, part virtual—there are
numerous opportunities to make the experience of virtual care better for physicians and
patients alike.
Remote patient monitoring (RPM) and
remote therapeutic monitoring (RTM) are
2 other activities that are eligible for reimbursement from CMS—and, when used effectively, they can significantly reduce hospital
readmissions. Key to operational efficiency
and better outcomes is a tool that analyzes
RPM and RTM data in real time and alerts
medical assistants when the patient’s vital
signs signal a need for intervention.
By exploring opportunities to strengthen
patient care and services while creating new
avenues for revenue, specialty practices will
be better positioned to engage members with
complex care needs, to minimize provider
and clinical staff burnout, and to protect
their bottom line. TT
Read more at https://bit.ly/3qkaKfj
REFERENCES

2. Make chronic care management more
meaningful. Leading specialty practices
are exploring chronic care management
(CCM) and principal care management
(PCM) to strengthen outcomes for patients
with chronic conditions while boosting revenue. This year, the Centers for Medicare &
Medicaid Services (CMS) added 4 new codes
for PCM, which allows physicians to receive
additional reimbursement for their work
in managing a single chronic condition. To
qualify, the condition must put the patient at
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Advances in Therapy Signal
New Standard of Care for Patients With
Hodgkin or Non-Hodgkin Lymphoma
B y J e f f r ey R . S ch r i b e r, M D , F RC P

T

HE FIELD OF hematology has never had
more changes than in recent years. This year
alone brought several new studies that may
significantly alter the lives of patients with Hodgkin disease and non-Hodgkin lymphoma (NHL).

© freshidea / stock.adobe.com

Hodgkin Lymphoma Advances
The most recent report from the ECHELON-1 study
(NCT01712490), which was fi rst published in the
New England Journal of Medicine in 2018, confi rmed for the fi rst time that we should now have
a new standard of care for patients with advanced
Hodgkin lymphoma.1 This international study
compared the unchallenged standard we have
used since the 1970s of ABVD (doxorubicin [Adriamycin], bleomycin, vinblastine, and dacarbazine)
with A+AVD (brentuximab vedotin [Adcetris],
doxorubicin, vinblastine, and dacarbazine).
This was a large international phase 3 study of
1334 patients who early on clearly showed a progression-free survival (PFS) advantage over patients who
received A+AVD when initially reported at 82.1%
(95% CI, 78.9%-85%) vs 77.2% (95% CI, 73.7%-80.4%),
respectively (HR, 0.77; 95% CI, 0.60-0.98; P = .04).
When the study was fi rst reported, however,
there was significant discussion of the chosen
end point, which was a modified PFS, and the fact
that there was no survival advantage observed. In
addition, patients clearly had an increased risk of
neutropenia at 58% in the A+AVD group vs 45% of
the patients receiving ABVD, and with febrile neutropenia at 19% and 8%, respectively. Moreover, the
costs to the system were a major concern.
As such, this treatment was not widely adopted
at this stage. Despite the PFS improvements being
confi rmed during the 5-year follow-up study,

many continued to consider ABVD the standard
of care.2 But now, the 6-year overall survival (OS)
follow-up data presented by Stephen M. Ansell,
MD, PhD, and his collaborators should settle the
argument as to whether there should be a new
standard of care in town.
The latest results demonstrate an OS advantage for
patients who receive AAVD, with an improvement
of 4.5 percentage points with A+AVD over ABVD at
93.9% (95% CI, 91.6%-95.5%) vs 89.4% (95% CI, 86.6%91.7%), respectively.3 Two other key findings showed
that there was no excess in
secondary cancers and that
pregnancies were still possible
for patients on this treatment,
which will help relieve these
potential concerns.
Some questions remain. For
instance, the costs of adding
brentuximab vedotin are not
insignificant, and neurotoxicity and neutropenia are real
issues in using this regimen.
Brentuximab vedotin should
remain part of the initial
therapy for most patients
with advanced stage Hodgkin
lymphoma, and I suspect that
future studies will investigate whether there are
ways to incorporate this in a less toxic manner. For
now, it should be considered a new standard of care.

“...it appears we are entering
the era of more targeted
therapies, which include
ADCs in combination with
chemotherapy. This is a huge
potential shift and a boon
for all of our patients that
should not go unnoticed.”
— JE FFR E Y R . S CHR IB E R , MD

Non-Hodgkin Lymphoma Advances
For patients with NHL, many profound changes are
also occurring. One cannot turn around without a
CONT INU ED ON PAG E 2 7 
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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.

14.6-month median PFS: with LENVIMA + everolimus vs everolimus alone1
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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
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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
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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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new chimeric antigen receptor (CAR) T-cell
trial and it seems obvious that immune
effector cells, like CAR T or bispecific T-cell
engagers (BITE), will change how we treat
patients with disease relapse. There are
new trials that suggest patients who relapse
within a year of initial therapy benefit more
from CAR T cells than a standard autologous
transplant.4 Although exciting, it is not surprising in some ways because patients with
relatively refractory disease have never done
well with autologous transplants.
However, what I think has the better
potential to make a difference is changes
to the upfront treatment of patients with
diffuse large B-cell lymphoma (DLBCL). We
now have a true challenger to R-CHOP (rituximab [Rituxan], cyclophosphamide, hydroxydaunomycin, vincristine sulfate [Oncovin],
prednisone), which has held the mantle of
standard of care since the 1990s.
The phase 3 POLARIX trial (NCT03274492)
incorporated polatuzumab vedotin (Polivy)
into up-front therapy and has many analogies
to the brentuximab data.5 It too introduces
an antibody-drug conjugate (ADC) therapy to
the backbone of chemotherapy, and data published in the New England Journal of Medicine compared results of 879 patients with
intermediate-risk and high-risk DLBCL on
either polatuzumab combined with R-CHP
(n = 440) vs R-CHOP (n = 439) alone.
After a median follow-up of 28.2 months,
PFS favored patients in the combination arm
compared with R-CHOP alone at 76.7% (95% CI,
72.7%-80.8%) vs 70.2% (95% CI, 65.8%-74.6%),
respectively (HR, 0.73; 95% CI, 0.57-0.95,
P = .02). As with the ECHELON data, there was
no difference in OS at this point. Importantly,
unlike the ECHELON data, in this study the toxicity profile was similar between the 2 groups.
As noted, there was a slow adaptation of brentuximab as up-front therapy, so will we see the
same delays because there is only a noted PFS
advantage without OS data available? Or will
we use this experience and our knowledge that
the vast majority of relapses occur in the first 2
years post therapy and add polatuzumab?
At what point will we be convinced that this
benefit is real, or do we need to wait for an OS
advantage to be shown? How do we measure
the value of jumping on early and helping
those patients ready for treatment now vs
waiting for further data? Can we learn from
prior studies? Can we select patients who
might benefit most? Or we could go to the old
standard of how would we want our loved ones
treated if we had the option? Of course, it is

possible that the addition may not cure more
patients but just shift them to relapse later,
but the current benefits are hard to ignore.
As of now, the biggest fundamental difference between the trials was that there
were no new toxicities noted in the experimental arm. I believe we may follow some
of our multiple myeloma colleagues who are
starting to utilize a quadruplet regimen over
the standard triplet for patients with newly
diagnosed myeloma based on PFS data, and
with good evidence of a better achievement
of minimal residual disease.
As much of an advance that CAR T and
BITE cells are, what if we can shrink the pool
of patients who ultimately fail treatment?
The addition of ADCs like polatuzumab to
CHOP seems to offer that potential. The FDA
has yet to approve this combination, so it is
perhaps premature to celebrate, but to challenge the status quo is no small chore.
What is important about both trials is that
for the first time in many years we may have
new standards for up-front therapy for patients
with Hodgkin disease and NHL. As exciting as
new salvage options are, having fewer patients
fail up front would benefit far more patients.
There is still much to be learned in both
settings. Are there groups who benefit more,
and are there patients who do not require
the extra therapy? Can we limit the dosing
and minimize toxicity? Can we find ways to
reduce costs of therapy? Regardless of these
questions, it appears we are entering the era of
more targeted therapies, which include ADCs
in combination with chemotherapy. This is a
huge potential shift and a boon for all of our
patients that should not go unnoticed. TT
REFERENCES
1. Connors JM, Jurczak W, Straus DJ, et al; ECHELON-1 Study Group.
Brentuximab vedotin with chemotherapy for stage III or IV Hodgkin’s
lymphoma. N Engl J Med. 2018;378(4):331-344. doi:10.1056/NEJMoa1708984
2. Straus DJ, Długosz-Danecka M, Connors JM, et al. Brentuximab
vedotin with chemotherapy for stage III or IV classical Hodgkin lymphoma (ECHELON-1): 5-year update of an international, open-label,
randomised, phase 3 trial. Lancet Haematol. 2021;8(6):e410-e421.
doi:10.1016/S2352-3026(21)00102-2
3. Ansell SM, Radford J, Connors JM, et al; ECHELON-1 Study Group.
Overall survival with brentuximab vedotin in stage III or IV Hodgkin’s
lymphoma. N Engl J Med. 2022;387(4):310-320. doi:10.1056/NEJMoa2206125
4. Should CAR T cells be used earlier in people with non-Hodgkin lymphoma? National Cancer Institute. January 13, 2022. Accessed September 15, 2022. https://bit.ly/3d8fQZ3
5. Tilly H, Morschhauser F, Sehn LH, et al. Polatuzumab vedotin in
previously untreated diffuse large B-cell lymphoma. N Engl J Med.
2022;386(4):351-363. doi:10.1056/NEJMoa2115304

October 2022 | Targeted Therapies in Oncology

27

SPECIAL REPORT

Breast Cancer
Emerging Therapies in Breast Cancer
Excite the Field
By Núria Negrão

M
Komal Jhaveri, MD, FACP
Section Head, Endocrine Therapy
Research Program
Clinical Director, Early Drug
Development Service
Memorial Sloan Kettering Cancer Center
New York, NY

28

ANY NOVEL THERAPEUTIC
agents for endocrine therapy–
resistant breast cancer are in
the clinical trial stage of development, promising more options for
patients in the near future.
A key disease management strategy for patients
with hormone receptor–positive disease—the most
common subtype of breast cancer—has been to
modulate estrogen synthesis and/or estrogen
receptor (ER) activity, because most hormone
receptor–positive cancers depend on ER signaling
for tumor growth and progression.1-4 This strategy
offers patients with ER-positive metastatic breast
cancer the opportunity to avoid chemotherapy
until later lines of therapy.5
These endocrine therapies remain the mainstay of
treatment options for patients with hormone receptor–positive breast cancer, and combinations with
CDK4/6 inhibitors are a common standard-of-care
first-line regimen in ER-positive metastatic disease.1,5
“We have come a long way in the treatment of all
breast cancer subtypes in the past few years [SEE
PAGES 69-80]. We have seen incredible gains in
overall [survival (OS)] and progression-free survival
[PFS] with the use of CDK4/6 inhibitors and antibody-drug conjugates [ADCs], as well as in PFS with
PI3K inhibitors,” said Komal Jhaveri, MD, FACP,
section head for the Endocrine Therapy Research
Program and clinical director for the Early Drug
Development Service at Memorial Sloan Kettering
Cancer Center in New York, New York, during an
interview with Targeted Therapies in OncologyTM.
Despite advances in the treatment of breast cancer,
challenges remain, such as the development of resistance to existing therapies, serious adverse events
(AEs), and suboptimal treatment adherence.1,5 There
is a clear need for therapies with improved efficacy that prevent or overcome resistance to current
agents, reduce/postpone the need for more toxic
chemotherapy, optimize patients’ quality of life, and
improve treatment outcomes.1,6
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Emerging Agents in Development
Antibody-Drug Conjugates

Antibody-drug conjugates (ADCs) are a growing class
of therapeutics that comprise a humanized monoclonal antibody bound to a cytotoxic agent via a molecular linker. When the antibody component of the ADC
binds to its target antigen on the cell surface, it induces the internalization of the ADC through endocytosis. The linker is then cleaved, releasing the payload
portion inside the cancer cells. This target-dependent
activation of the cytotoxic agent produces tumor
selectivity, significantly reducing systemic AEs.7
“The recent reports about the activity of ADCs
across different subtypes, including HER2-negative
and HER2-positive (low and high), as well as triple-negative breast cancer [TNBC], demonstrate that
these drugs are active in breast cancer. I think we
are going to hear a lot about these studies in the near
future and that ADCs are here to stay,” said Jhaveri.
There are several next-generation HER2-targeted
ADCs under investigation in clinical trials. These
agents have been designed with different payloads
and linker technologies to further improve their
efficacy and tolerability.7 The FDA accepted a biologics license application for [vic-]trastuzumab
duocarmazine (SYD985) for patients with HER2-positive unresectable locally advanced or metastatic
breast cancer, based on results from the phase 3
TULIP trial (NCT03262935).8 The ADC’s antibody
component, trastuzumab (Herceptin), was the first
HER2-targeting monoclonal antibody developed and
is used in many ADCs. Its payload is duocarmycin,
a potent DNA-alkylating molecule that is membrane
permeable and thus can enter neighboring cells
regardless of HER2 expression.9 The TULIP trial
results showed a significant PFS improvement of
2.1 months (7.0 months vs 4.9 months, respectively;
HR, 0.64; 95% CI, 0.49-0.84; P = .002), as well as
supportive OS results (HR, 0.83; 95% CI, 0.62-1.09;
P = .153), with SYD985 compared with physician’s
choice of treatment in heavily pretreated patients.8,10
The most prevalent AE was ocular toxicity

© MedicalRF / sciencesource.com

Novel approaches in breast cancer are seeking to overcome the challenge of resistance
to standard-of-care endocrine therapies, with newer classes of agents emerging
showing promise in this area. Several new therapeutics are in development
to tackle this problem and improve safety and efficacy for patients with breast cancer.

(78.1%) and interstitial lung disease/pneumonitis
(7.6%) in SYD985-treated patients.10 The Prescription
Drug User Fee Act target action date for [vic-]trastuzumab duocarmazine is May 12, 2023.8
Ladiratuzumab is a monoclonal antibody that targets the zinc transporter LIV-1, which is expressed
in breast tumors. The expression of LIV-1 is linked
to the epidermal-to-mesenchymal transition and,
therefore, to poor prognosis and metastasis.11 Conjugation of ladiratuzumab to a cytotoxic payload
consisting of monomethyl auristatin E (aka vedotin)
produces the LIV-1–targeted ADC ladiratuzumab
vedotin (LV; aka SGN-LIV1A). Monotherapy with LV
is being investigated for patients with metastatic
breast cancer in a phase 1 trial (NCT01969643).12
Among trial participants with TNBC, there was
an objective response rate (ORR) of 32%, a disease

control rate (DCR) of 64%, and a median PFS of
11.3 weeks. Additionally, a DCR of 59% was observed
for patients with hormone receptor–positive,
HER2-negative breast cancer.12 The combination of
LV with pembrolizumab (Keytruda), a PD-1 inhibitor, is also being evaluated in patients with locally
advanced or metastatic TNBC in the phase 1b/2
SGNLVA-002 trial (NCT03310957). There are promising preliminary results for both clinical trials.11-14
Datopotamab deruxtecan (Dato-DXd; DS-1062a)
targets the trophoblast cell surface antigen-2
(Trop-2), which is highly expressed in various
malignancies, including breast cancer. This ADC is
composed of anti–Trop-2 IgG1 monoclonal antibody
attached to a topoisomerase 1 inhibitor payload via a
tetrapeptide-based cleavable linker.15 Compared with
sacituzumab govitecan (Trodelvy), an FDA-approved 

A number of new
treatments are in
development seeking
to improve outcomes
in breast cancer, with
excitement especially
surrounding antibodydrug conjugates and
selective estrogen
receptor degraders.
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Trop-2–targeting ADC, Dato-DXd has a longer
half-life, and is thought to deliver the payload
with greater efficiency, thereby reducing systemic toxicities, such as neutropenia.
In the phase 1 TROPION-PanTumor01 trial
evaluating Dato-DXd (NCT03401385), the
ORR was 34% in patients with previously
treated advanced TNBC and 52% in patients
not previously exposed to a topoisomerase 1
inhibitor ADC. The safety profile was manageable, including grade 3 or higher treatment-related AEs in 23% of patients and low
rates of neutropenia and diarrhea.16 This
agent is being evaluated in a number of trials,
including TROPION-Breast02 (NCT05374512),
a phase 3, open-label, randomized trial
assessing first-line Dato-DXd treatment in
patients with locally recurrent, inoperable, or
metastatic TNBC who are not candidates for
PD-1/PD-L1 inhibition.17 The BEGONIA trial
(NCT03742102) is investigating Dato-DXd
in combination with the checkpoint inhibitor durvalumab (Imfinzi) in the first-line
setting for patients with locally advanced or
metastatic TNBC.18 Finally, the phase 3 TROPION-Breast01 trial (NCT05104866) is evaluating Dato-DXd in patients with previously
treated HER2-negative breast cancer.19
XMT-2056 is an ADC that delivers a stimulator of interferon genes (STING) agonist
to the tumor microenvironment. The STING
pathway mediates the innate immune
response and is capable of inducing antitumor immune activity. In XMT-2056, a novel
STING agonist payload is linked to HT-19, an
HER2-targeting monoclonal antibody that
binds to a novel epitope on HER2 and does
not compete for binding with either trastuzumab or pertuzumab (Perjeta).20 XMT-2056
demonstrated robust antitumor activity as
a monotherapy in preclinical models with
both high and low HER2 expression, with
enhanced efficacy when used in combination
with multiple approved agents.20
Praluzatamab ravtansine (CX-2009) is a conditionally activated Probody drug conjugate
made up of a CD166-directed monoclonal antibody conjugated to DM4, a cytotoxic microtubule inhibitor. The peptide mask of the agent
limits target engagement with normal tissue.21
This ADC is being investigated for treatment
of patients with solid tumors in the phase 1/2
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PROCLAIM-CX-2009 trial (NCT03149549).
Among patients with hormone receptor–positive, HER2-negative breast cancer, praluzatamab ravtansine showed an ORR of 15%
and a clinical benefit rate of 40% in a phase
2 study of patients with advanced breast
cancers (CTMX-2009-002; NCT04596150).21-23
However, ORRs in patients with advanced
TNBC were less than 10%, resulting in the
discontinuation of the TNBC treatment arm.

Selective Estrogen Receptor Degraders
Patients with endocrine therapy–resistant
breast cancer may still respond to subsequent
therapies that target the ER via a different
mechanism, because these tumors often
remain dependent on ER signaling for growth
and survival. Selective estrogen receptor
degraders (SERDs) are high-affinity competitive antagonists of the ER that immobilize and
target the ER for proteasome-dependent degradation, and prevent ER signaling, thereby
providing more potent inhibition of the ER.1
“Oral SERDs might have a role post CDK4/6
[inhibitor] therapy; combinations are
being evaluated to further assess efficacy.
These agents are also being evaluated in the
adjuvant setting,” noted Jhaveri.
Elacestrant is a nonsteroidal SERD that
has complex dose-related ER agonist/antagonist activity and is being developed for
hormone receptor–positive breast cancer,24,25
was evaluated in 2 first-in-human studies
(Study 001 [EudraCT: 2007-006547-41] and
Study 004 [EudraCT: 2014-001699-67]) that
demonstrated its safety and tolerability in
healthy postmenopausal women.26 Furthermore, elacestrant demonstrated single-agent
activity in a phase 1 study (NCT02338349) of
heavily pretreated, postmenopausal patients
with hormone receptor–positive, HER2-negative, advanced breast cancer.26 The promising
results from these early studies supported
further assessment, which is under way in the
phase 3 EMERALD trial (NCT03778931).27,28
EMERALD was the first study to demonstrate greater efficacy for an oral SERD over
fulvestrant (Faslodex); an FDA-approved
intramuscular SERD and another type of
endocrine therapy termed aromatase inhibitors (AIs) in patients who had progressed
on a CDK4/6 inhibitor and an endocrine

therapy.5,28 Elacestrant demonstrated a
statistically significant benefit in median
PFS compared with the AI group, the risk
of progression or death was reduced by 30%
in the overall population (P = .0018) and by
45% in patients harboring ESR1 mutations
(P = .0005). Elacestrant also showed superior 12-month PFS rates compared with AIs
both in the overall cohort (22.3% vs 9.4%,
respectively) and in the subgroup of patients
with ESR1-mutated tumors (12-month PFS
rate, 26.8% vs 8.2%) (TABLE28). These results
suggest that patients with partial endocrine
sensitivity after progression on CDK4/6
inhibitors, especially those with ESR1 mutations, derive greater benefit from elacestrant
than with other endocrine monotherapies.5,28
This finding will likely change the standard of
care in the second-line metastatic setting and
prompt a precision medicine approach when
other targetable mutations are also present.5
In August 2022, the FDA granted a priority review to elacestrant in ER-positive,
HER2-negative advanced or metastatic breast
cancer, based on the results of EMERALD.29
Amcenestrant (SAR439859) is a nonsteroidal, orally bioavailable SERD that was initially developed as a treatment for hormone
receptor–positive, HER2-negative breast
cancer, either alone or in combination with
a CDK4/6 inhibitor.30-32 However, its development was recently discontinued based on
results of an interim analysis of findings from
the phase 3 AMEERA-5 trial (NCT04478266).
An independent data monitoring committee
found that the combination of amcenestrant
and palbociclib (Ibrance) did not meet the
prespecified boundary for continuation compared with palbociclib and letrozole.33
Camizestrant (AZD9833), another potent,
orally delivered, nonsteroidal SERD, developed for the treatment of hormone receptor–
positive breast cancer, was designed to further
improve on the ER degradation and avoid the
ER agonism observed with first-generation
oral SERDs.34 An ongoing, phase 1, doseescalation study (SERENA-1; NCT03616587)
is evaluating the safety and tolerability of
camizestrant alone or in combination with
palbociclib, everolimus (Afinitor), abemaciclib (Verzenio), or capivasertib in patients
with endocrine-resistant, ER-positive, HER2-

“The recent reports about the activity of ADCs across different
subtypes...demonstrate that these drugs are extremely active
in breast cancer. I think we are going to hear a lot about these studies
in the near future and that ADCs are here to stay.”
–Komal Jhaveri, MD, FACP
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ELACESTRANT

AROMATASE INHIBITOR

FULVESTRANT

6-month PFS rate (95% CI)

34.3% (27.2%-41.5%)

20.4% (14.1%-26.7%)

22.9% (15.2%-30.6%)

12-month PFS rate (95% CI)

22.3% (15.2%-29.4%)

9.4% (4.0%-14.8%)

10.2% (3.4%-16.9%)

0.70 (0.55-0.88)
P = .0018

0.68 (0.52-0.90)
P = .0049

OVERALL POPULATION

HR with elacestrant (95% CI)
ESR1-MUTANT POPULATION
6-month PFS rate (95% CI)

40.8% (30.1%-51.4%)

19.1% (10.5%-27.8%)

20.8% (10.7%-30.8%)

12-month PFS rate (95% CI)

26.8% (16.2%-37.4%)

8.2% (1.3%-15.1%)

8.4% (0.2%-16.6%)

0.55 (0.39-0.77)
P = .0005

0.50 (0.34-0.74)
P = .0005

HR with elacestrant (95% CI)
PFS, progression-free survival.

negative breast cancer that is not amenable to
treatment with curative intent.35,36 Reduction
of ER and PR protein levels occurred in all
dose cohorts, indicating modulation of ER signaling, and the tolerability profile of the combination with palbociclib was consistent with
those of both camizestrant and palbociclib
alone.35,36 Clinical benefit was also reported
with camizestrant at various dose levels, but
response rates were modest. A phase 3 study
(SERENA-4; NCT04711252) and 2 phase 2
studies are under way.36,37
Giredestrant (GDC-9545), a highly potent,
nonsteroidal, orally bioavailable SERD, was
developed for the treatment of hormone
receptor–positive breast cancer.1 Results
from an ongoing phase 1 study (GO39932;
NCT03332797) showed that giredestrant,
alone and in combination with palbociclib,
was well tolerated; no dose-limiting toxicities
were reported, and no maximum tolerated
dose was reached. Furthermore, all tested
dose levels of giredestrant demonstrated
encouraging antitumor activity in patients
with hormone receptor–positive advanced or
metastatic breast cancer. This activity was
independent of patients’ ESR1 mutation status,
and whether they had received prior treatment
with chemotherapy or CDK4/6 inhibitors.38,39
Giredestrant is being evaluated in phase 3
clinical trials alone (lidERA Breast Cancer;
NCT04961996) and with palbociclib (persevERA Breast Cancer; NCT04546009).40,41
Structure-guided investigations driven
by activity in breast cancer cell lines con-

tributed to the development of rintodestrant
(G1T48), another orally bioavailable, nonsteroidal SERD, which has shown efficacy in
both ESR1-mutated and wild-type preclinical
models.1,42 Rintodestrant is being evaluated
alone and in combination with palbociclib
in an ongoing phase 1 trial (NCT03455270)
in postmenopausal patients with hormone
receptor–positive, HER2-negative advanced or
metastatic breast cancer.42 The study showed
a favorable safety profile and preliminary evidence of antitumor activity in patients following progression on several lines of endocrine
therapy, including in patients with tumors
harboring ESR1 mutations.42
Borestrant (ZB716) is another next-generation SERD that has demonstrated preclinical
activity and is being evaluated in a phase
1/2, open-label, multicenter study (ENZENO; NCT04669587).43 The aim of the study
is to obtain safety and tolerability data for
borestrant, alone and in combination with
palbociclib, in patients with ER-positive,
HER2-negative advanced breast cancer.44

Selective Estrogen Receptor Modulators
Selective estrogen receptor modulators
(SERMs) act by reducing the effects of
estradiol via competitive binding of the ER.1
Tamoxifen, the original SERM, is the most
prescribed therapeutic agent for ER-positive
breast cancer.45
Bazedoxifene is a SERM/SERD hybrid
approved for the management of osteoporosis and postmenopausal hot flashes.43,46

Bazedoxifene functions as a high-affinity ERα
antagonist in breast tumors and promotes
ER degradation.46-48 Bazedoxifene showed
antitumor activity in laboratory-based models of tamoxifen-resistant breast cancer,46,49
leading to a phase 2 clinical trial to evaluate
its safety and efficacy in patients with metastatic breast cancer who progressed on prior
endocrine therapy (NCT02448771).50
Lasofoxifene is a next-generation SERM
with improved bioavailability compared with
tamoxifen but similar characteristics in terms
of ER binding and inhibition of coactivators.51
Initially developed for osteoporosis, lasofoxifene was found to retain antagonist activity
without evidence of resistance in cancer cells
harboring ESR1 mutations in preclinical models.52 These results led to the clinical evaluation
of lasofoxifene in patients with ESR1-mutant
metastatic breast cancer in the ELAINE
(NCT03781063; monotherapy) and ELAINEII
(NCT04432454; in combination with abemaciclib) trials, which are under way. A phase 3
trial of the combination is planned.53-55
In the ELAINE trial, lasofoxifene showed a
median PFS of 6.04 months in patients with
ER-positive, HER2-negative metastatic breast
cancer harboring an ESR1 mutation, vs
4.04 months in patients treated with fulvestrant (HR, 0.699; 95% CI, 0.445-1.125;
P = .138).55 The ORR was 13.2% for lasofoxifene
compared with 2.9% for fulvestrant (P = .12),
with 1 complete response noted in the lasofoxifene arm. AEs were mostly grade 1 or 2.

Proteolysis-Targeting Chimeras
Proteolysis-targeting chimeras (PROTACs),
also known as bivalent chemical protein
degraders, are heterobifunctional molecules
that degrade specific endogenous proteins via
the E3 ubiquitin ligase pathway.56 PROTACs
provide an alternative strategy for blocking
protein function that moves beyond the
restrictions of traditional pharmacology.56
ARV-471, an oral ER-targeting PROTAC,
was designated an investigational new drug
by the FDA in 2019.57 ARV-471 is designed to
selectively target the ER for the treatment of
patients with locally advanced or metastatic
ER-positive, HER2-negative breast cancer.57
A phase 1/2 trial (NCT04072952) of ARV-471
alone and in combination with palbociclib is 
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under way.58 The phase 1 dose-escalation
study showed that ARV-471 was well tolerated with no dose-limiting toxicities. Furthermore, there was robust ER degradation
(89% reduction) and encouraging activity,
including a clinical benefit rate of 40% in
CDK4/6 inhibitor–pretreated patients.59,60
Another promising PROTAC for ER-positive breast cancer is ERD-308. Preclinical
studies found that ERD-308 is a highly
potent and effective ER-targeting PROTAC,
inducing more than 95% ER degradation at
concentrations as low as 5 nM in breast
cancer cell lines. Additionally, ER degradation displayed time and dose dependence,
with faster degradation kinetics and more
complete degradation than fulvestrant.61
In preclinical studies, AC682 demonstrated potent ER degradation, diminished
expression of ER-regulated genes, and subsequent cell growth inhibition. Moreover,

animal studies showed oral bioavailability and tolerance of AC682, as well as
dose-dependent tumor growth inhibition/
regression and concomitant tumor ER
protein reduction in estradiol-dependent
MCF7 xenograft tumors. There was clear
synergy when AC682 was administered
in combination with palbociclib in both
estradiol-dependent and tamoxifen-resistant MCF7 models.62 A phase 1 clinical
trial (NCT05080842) evaluating the safety
and effectiveness of AC682 for the treatment of locally advanced or metastatic
ER-positive breast cancer is under way.63

PI3K Inhibitors
Breast tumors frequently exhibit dysregulation of the PI3K pathway, leading to either
increased or decreased activity.64 This
dysregulation may also contribute to resistance to a variety of anticancer agents.65

th Annual

The novel, orally available, α-selective
PI3K inhibitor MEN1611 (PA799) was evaluated in 2 preclinical breast cancer models: HER2-positive, PIK3CA-mutated breast
cancer cell lines and patient-derived xenografts. MEN1611 demonstrated activity in
these models both as monotherapy and in
combination with HER2-targeted therapy.66
The combination exhibited synergy,
including protein depletion of the α isoform and a pro-inflammatory macrophage
phenotype in both model systems. A phase
1b study, B-PRECISE-01 (NCT03767335),
aims to determine the appropriate dose
of MEN1611 to be used in combination
with trastuzumab with or without fulvestrant for the treatment of patients with
advanced or metastatic HER2-positive
breast cancer.67 TT
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MONJUVI is second-line targeted
immunotherapy for adult patients with
DLBCL who are ineligible for transplant1
INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the
treatment of adult patients with relapsed or refractory diffuse large B-cell lymphoma
(DLBCL) not otherwise specified, including DLBCL arising from low grade lymphoma,
and who are not eligible for autologous stem cell transplant (ASCT).
This indication is approved under accelerated approval based on overall response
rate. Continued approval for this indication may be contingent upon verification and
description of clinical benefit in a confirmatory trial(s).

NCCN

GUIDELINES

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)
recommend tafasitamab-cxix (MONJUVI)
in combination with lenalidomide as a second-line or subsequent therapy
option for DLBCL in patients who are not candidates for transplant.2*

*It is unclear if tafasitamab or loncastuximab tesirine or if any other CD-19 directed therapy would have a negative impact
on the efficacy of subsequent anti-CD19 CAR T-cell therapy.
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.
DLBCL=diffuse large B-cell lymphoma; NCCN=National Comprehensive Cancer Network.

IMPORTANT SAFETY INFORMATION
Contraindications
None.

Warnings and Precautions
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions
(IRRs). In L-MIND, infusion-related reactions
occurred in 6% of the 81 patients. Eighty
percent of infusion-related reactions occurred
during cycle 1 or 2. Signs and symptoms

included fever, chills, rash, flushing, dyspnea,
and hypertension. These reactions were
managed with temporary interruption of the
infusion and/or with supportive medication.
Premedicate patients prior to starting
MONJUVI infusion. Monitor patients frequently
during infusion. Based on the severity of
the infusion-related reaction, interrupt or
discontinue MONJUVI. Institute appropriate
medical management.

Please see additional Important Safety Information and the Brief Summary
of Prescribing Information on the following pages.
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SECURE RESPONSE
IN SECOND LINE
1

MONJUVI is second-line targeted immunotherapy for
adult patients with DLBCL who are ineligible for transplant1
INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with lenalidomide, is indicated for the treatment of adult patients with
relapsed or refractory diffuse large B-cell lymphoma (DLBCL) not otherwise specified, including DLBCL arising from
low grade lymphoma, and who are not eligible for autologous stem cell transplant (ASCT).
This indication is approved under accelerated approval based on overall response rate. Continued approval for this
indication may be contingent upon verification and description of clinical benefit in a confirmatory trial(s).

L-MIND study design1
• L-MIND was an open-label, multicenter, single-arm study that evaluated the efficacy and safety of MONJUVI in
combination with lenalidomide followed by MONJUVI monotherapy in adult patients with R/R DLBCL after 1 to 3 prior
systemic DLBCL therapies, including CD20-containing therapy. The median number of prior therapies was 2
• Enrolled patients at the time of the trial were not eligible for or refused ASCT
• Efficacy was established in 71 patients with DLBCL (confirmed by central laboratory) based on best ORR
(defined as the proportion of complete and partial responders) and DoR, as assessed by an Independent Review
Committee using the International Working Group Response Criteria (Cheson 2007)
• Patients received MONJUVI 12 mg/kg intravenously in combination with lenalidomide (25 mg orally on
days 1 to 21 of each 28-day cycle) for a maximum of 12 cycles, followed by MONJUVI as monotherapy until
disease progression or unacceptable toxicity

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
Myelosuppression
MONJUVI can cause serious or severe myelosuppression,
including neutropenia, thrombocytopenia, and anemia. In
L-MIND, Grade 3 neutropenia occurred in 25% of patients,
thrombocytopenia in 12% and anemia in 7%. Grade 4
neutropenia occurred in 25% and thrombocytopenia
in 6%. Neutropenia led to treatment discontinuation in
3.7% of patients.
Monitor complete blood counts (CBC) prior to
administration of each treatment cycle and throughout
treatment. Monitor patients with neutropenia for signs of
infection. Consider granulocyte colony-stimulating factor
(G-CSF) administration. Withhold MONJUVI based on the
severity of the adverse reaction. Refer to the lenalidomide
prescribing information for dosage modifications.

Infections
Fatal and serious infections, including opportunistic
infections, occurred in patients during treatment with
MONJUVI and following the last dose.
In L-MIND, 73% of the 81 patients developed an infection.
The most frequent infections were respiratory tract
infection (24%), urinary tract infection (17%), bronchitis
(16%), nasopharyngitis (10%) and pneumonia (10%).
Grade 3 or higher infection occurred in 30% of the
81 patients. The most frequent grade 3 or higher infection
was pneumonia (7%). Infection-related deaths were
reported in 2.5% of the 81 patients.
Monitor patients for signs and symptoms of infection
and manage infections as appropriate.

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

1-YEAR PRIMARY ANALYSIS 1 *

HIGH ORR REACHED, with a majority

SUSTAINED REMISSION in patients

of responders achieving CR

with R/R DLBCL1

1-year primary analysis in patients with R/R DLBCL
(N=71)1†

1-year primary analysis in patients with R/R DLBCL
(N=71)1†‡

1

Best ORR: 55% (n=39; 95% CI: 43%, 67%)
CR: 37%

Median DoR: 21.7 months (range: 0, 24)

PR: 18%

3-YEAR FOLLOW-UP ANALYSIS 3 *
MONJUVI, in combination
with lenalidomide, was granted
accelerated approval based on
the 1-year primary analysis of the
L-MIND study. The data for the
3-year analysis of the L-MIND
study has not yet been submitted
to or reviewed by the FDA. The
status with respect to potential
inclusion of these data in the
final, FDA-approved labeling has
yet to be determined.
This analysis is exploratory in
nature, and L-MIND was not
designed or powered to evaluate
and compare multiple subgroups.
These results should be interpreted
with caution given the small
sample size, which may lead to
estimates that are unstable.

ORR (3-year analysis)3
3-year follow-up analysis in patients with R/R DLBCL (N=71)3†
Best ORR: 54%§ (n=38; 95% CI: 41%, 66%)
CR: 35%

Response rates in 2L and 3L+ (3-year analysis)3
3-year follow-up analysis in patients with R/R DLBCL (N=71)3†||
100

||

Patients (%)

80

60

43% CR
63% ORR
(n=22; 95%
CI: 45%, 79%)

40

20

‡Kaplan-Meier estimates.1,3

28% CR

20% PR

0

†Assessed by an Independent
Review Committee.1,3
Due to rounding, ORR percentages
may not correspond with the sum of
CR and PR percentages.

PR: 18%

17% PR

2L (n=35)

3L+ (n=36)

Patients who had received
1 prior therapy

Patients who had received
2 or more prior therapies

44% ORR§
(n=16; 95%
CI: 28%, 62%)

§

R/R=relapsed/refractory;
ASCT=autologous stem cell
transplant; ORR=best overall response
rate; DoR=duration of response;
CR=complete response rate;
CI=confidence interval; PR=partial
response rate; NR=not reached.

3-year follow-up analysis in patients with R/R DLBCL (N=71)3†‡
1.0

Proportion of patients in remission

*The cutoff date for the primary
analysis was November 30, 2018
and occurred after the last patient
enrolled had completed 12 months
of follow-up. The cutoff date for
the 3-year follow-up analysis was
October 30, 2020 and occurred
after the last patient enrolled had
completed 35 months of follow-up.3,4

Median DoR (3-year analysis)3

0.9
0.8
0.7
0.6
0.5
0.4
0.3

Median DoR: 43.9 months
(95% CI: 15.0, NR)

0.2
0.1
0.0
0 1

3

6

12

18

Number of patients at risk
38 36 31
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4

0
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REACH FOR MONJUVI
MONJUVI is second-line targeted
immunotherapy for adult patients with
DLBCL who are ineligible for transplant 1

INDICATIONS & USAGE
MONJUVI (tafasitamab-cxix), in combination with
lenalidomide, is indicated for the treatment of adult
patients with relapsed or refractory diffuse large B-cell
lymphoma (DLBCL) not otherwise specified, including
DLBCL arising from low grade lymphoma, and who are
not eligible for autologous stem cell transplant (ASCT).
This indication is approved under accelerated approval
based on overall 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
Warnings and Precautions (cont’d)
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause
fetal B-cell depletion when administered to a pregnant
woman. Advise pregnant women of the potential risk to
a fetus. Advise women of reproductive potential to use
effective contraception during treatment with MONJUVI
and for at least 3 months after the last dose.
MONJUVI is initially administered in combination with
lenalidomide. The combination of MONJUVI with
lenalidomide is contraindicated in pregnant women
because lenalidomide can cause birth defects and death
of the unborn child. Refer to the lenalidomide prescribing
information on use during pregnancy.

Adverse Reactions
Serious adverse reactions occurred in 52% of patients
who received MONJUVI. Serious adverse reactions in
≥6% of patients included infections (26%), including
pneumonia (7%), and febrile neutropenia (6%). Fatal
adverse reactions occurred in 5% of patients who
received MONJUVI, including cerebrovascular accident
(1.2%), respiratory failure (1.2%), progressive multifocal
leukoencephalopathy (1.2%) and sudden death (1.2%).

Permanent discontinuation of MONJUVI or lenalidomide
due to an adverse reaction occurred in 25% of patients
and permanent discontinuation of MONJUVI due to an
adverse reaction occurred in 15%. The most frequent
adverse reactions which resulted in permanent
discontinuation of MONJUVI were infections (5%),
nervous system disorders (2.5%), respiratory, thoracic
and mediastinal disorders (2.5%).
Dosage interruptions of MONJUVI or lenalidomide due
to an adverse reaction occurred in 69% of patients and
dosage interruption of MONJUVI due to an adverse
reaction occurred in 65%. The most frequent adverse
reactions which required a dosage interruption of
MONJUVI were blood and lymphatic system disorders
(41%), and infections (27%).
The most common adverse reactions (≥20%) were
neutropenia (51%), fatigue (38%), anemia (36%), diarrhea
(36%), thrombocytopenia (31%), cough (26%), pyrexia (24%),
peripheral edema (24%), respiratory tract infection (24%),
and decreased appetite (22%).
You may report side effects to the FDA at (800) FDA-1088
or www.fda.gov/medwatch. You may also report side
effects to MORPHOSYS US INC. at (844) 667-1992.

To learn more, visit MonjuviHCP.com
For information about patient assistance, visit MyMISSIONSupport.com
Please see the Brief Summary of Prescribing Information on the following pages.
REFERENCES: 1. MONJUVI Prescribing Information. Boston, MA: MorphoSys. 6/2021. 2. Referenced with permission from the NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines®) for B-Cell Lymphomas V.5.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights reserved.
Accessed September 22, 2021. To view the most recent and complete version of the guideline, go online to NCCN.org. 3. Data on file. 3-year follow-up
analysis. MorphoSys. Boston, MA. 4. Data on file. CSR. MorphoSys. Boston, MA.

MONJUVI and the MONJUVI logo are registered trademarks of MorphoSys AG.
RC-US-TAF-01441
© 2022
February 2022
Distributed and marketed by MorphoSys US Inc. and marketed by Incyte Corporation.
MorphoSys is a registered trademark of MorphoSys AG.
Incyte and the Incyte logo are registered trademarks of Incyte Corporation.
All other trademarks are the property of their respective owner(s).
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INDICATIONS AND USAGE
MONJUVI, in combination with lenalidomide, is indicated for the treatment of adult
patients with relapsed or refractory diffuse large B-cell lymphoma (DLBCL) not
otherwise specified, including DLBCL arising from low grade lymphoma, and who
are not eligible for autologous stem cell transplant (ASCT).
This indication is approved under accelerated approval based on overall response
rate. Continued approval for this indication may be contingent upon verification and
description of clinical benefit in a confirmatory trial(s).
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
MONJUVI can cause infusion-related reactions. In L-MIND, infusion-related reactions
occurred in 6% of the 81 patients. Eighty percent of infusion-related reactions
occurred during cycle 1 or 2. Signs and symptoms included fever, chills, rash,
flushing, dyspnea, and hypertension. These reactions were managed with temporary
interruption of the infusion and/or with supportive medication.
Premedicate patients prior to starting MONJUVI infusion. Monitor patients frequently
during infusion. Based on the severity of the infusion-related reaction, interrupt or
discontinue MONJUVI. Institute appropriate medical management.
Myelosuppression
MONJUVI can cause serious or severe myelosuppression, including neutropenia,
thrombocytopenia, and anemia. In L-MIND, Grade 3 neutropenia occurred in 25%
of patients, thrombocytopenia in 12%, and anemia in 7%. Grade 4 neutropenia occurred
in 25% and thrombocytopenia in 6%. Neutropenia led to treatment discontinuation
in 3.7% of patients.
Monitor CBC prior to administration of each treatment cycle and throughout
treatment. Monitor patients with neutropenia for signs of infection. Consider
granulocyte colony-stimulating factor administration. Withhold MONJUVI based
on the severity of the adverse reaction. Refer to the lenalidomide prescribing
information for dosage modifications.
Infections
Fatal and/or serious infections, including opportunistic infections, occurred in patients
during treatment with MONJUVI and following the last dose.
In L-MIND, 73% of the 81 patients developed an infection. The most frequent
infections were respiratory tract infection (24%), urinary tract infection (17%), bronchitis
(16%), nasopharyngitis (10%) and pneumonia (10%). Grade 3 or higher infection
occurred in 30% of the 81 patients. The most frequent grade 3 or higher infection was
pneumonia (7%). Infection-related deaths were reported in 2.5% of the 81 patients.
Monitor patients for signs and symptoms of infection and manage infections
as appropriate.
Embryo-Fetal Toxicity
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion 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 MONJUVI and for at least 3 months after the last dose.
MONJUVI is initially administered in combination with lenalidomide. The combination
of MONJUVI with lenalidomide is contraindicated in pregnant women because
lenalidomide can cause birth defects and death of the unborn child. Refer to the
lenalidomide prescribing information on use during pregnancy.
ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in clinical trials of a drug cannot be directly compared to
rates in other clinical trials of another drug and may not reflect the rates observed
in practice.
Relapsed or Refractory Diffuse Large B-Cell Lymphoma
The safety of MONJUVI was evaluated in L-MIND. Patients (n=81) received MONJUVI
12 mg/kg intravenously in combination with lenalidomide for a maximum of 12 cycles,
followed by MONJUVI as monotherapy until disease progression or unacceptable
toxicity as follows:
• Cycle 1: Days 1, 4, 8, 15 and 22 of the 28-day cycle;
• Cycles 2 and 3: Days 1, 8, 15 and 22 of each 28-day cycle;
• Cycles 4 and beyond: Days 1 and 15 of each 28-day cycle.
Among patients who received MONJUVI, 57% were exposed for 6 months or longer,
42% were exposed for greater than one year, and 24% were exposed for greater than
two years.
Serious adverse reactions occurred in 52% of patients who received MONJUVI.
Serious adverse reactions in ≥6% of patients included infections (26%), including
pneumonia (7%), and febrile neutropenia (6%). Fatal adverse reactions occurred in
5% of patients who received MONJUVI, including cerebrovascular accident (1.2%),
respiratory failure (1.2%), progressive multifocal leukoencephalopathy (1.2%) and
sudden death (1.2%).
Permanent discontinuation of MONJUVI or lenalidomide due to an adverse
reaction occurred in 25% of patients and permanent discontinuation of MONJUVI
due to an adverse reaction occurred in 15%. The most frequent adverse reactions
which resulted in permanent discontinuation of MONJUVI were infections
(5%), nervous system disorders (2.5%), respiratory, thoracic and mediastinal
disorders (2.5%).
Dosage interruptions of MONJUVI or lenalidomide due to an adverse reaction
occurred in 69% of patients and dosage interruption of MONJUVI due to an adverse
reaction occurred in 65%. The most frequent adverse reactions which required a
dosage interruption of MONJUVI were blood and lymphatic system disorders (41%),
and infections (27%).

The most common adverse reactions (≥ 20%) were neutropenia, fatigue, anemia,
diarrhea, thrombocytopenia, cough, pyrexia, peripheral edema, respiratory tract
infection, and decreased appetite.
Table 3 summarizes the adverse reactions in L-MIND.
Table 3: Adverse Reactions (≥10%) in Patients with Relapsed or Refractory Diffuse
Large B-Cell Lymphoma Who Received MONJUVI in L-MIND

MONJUVI
(N=81)
Adverse Reaction

All Grades
(%)

Grade 3 or 4
(%)

Blood and lymphatic system disorders
Neutropenia

51

49

Anemia

36

7

Thrombocytopenia

31

17

Febrile neutropenia

12

12

Fatigue*

38

3.7

Pyrexia

24

1.2

Peripheral edema

24

0

Diarrhea

36

1.2

Constipation

17

0

Abdominal pain^

15

1.2

Nausea

15

0

Vomiting

15

0

Cough

26

1.2

Dyspnea

12

1.2

Respiratory tract infection+

24

4.9

Urinary tract infection†

17

4.9

Bronchitis

16

1.2

Decreased appetite

22

0

Hypokalemia

19

6

Back pain

19

2.5

Muscle spasms

15

0

Rash‡

15

2.5

Pruritus

10

1.2

General disorders and administration site conditions

Gastrointestinal disorders

Respiratory, thoracic and mediastinal disorders

Infections

Metabolism and nutrition disorders

Musculoskeletal and connective tissue disorders

Skin and subcutaneous tissue disorders

*Fatigue includes asthenia and fatigue
+Respiratory tract infection includes: lower respiratory tract infection, upper respiratory
tract infection, respiratory tract infection
†Urinary tract infection includes: urinary tract infection, Escherichia urinary tract
infection, urinary tract infection bacterial, urinary tract infection enterococcal
^
Abdominal pain includes abdominal pain, abdominal pain lower, and abdominal
pain upper
‡Rash includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash pustular
Clinically relevant adverse reactions in <10% of patients who received MONJUVI were:
• Blood and lymphatic system disorders: lymphopenia (6%)
• General disorders and administration site conditions: infusion-related reaction (6%)
• Infections: sepsis (4.9%)
• Investigations: weight decreased (4.9%)
• Musculoskeletal and connective tissue disorders: arthralgia (9%), pain in extremity
(9%), musculoskeletal pain (2.5%)
• Neoplasms benign, malignant and unspecified: basal cell carcinoma (1.2%)
• Nervous system disorders: headache (9%), paresthesia (7%), dysgeusia (6%)
• Respiratory, thoracic and mediastinal disorders: nasal congestion (4.9%),
exacerbation of chronic obstructive pulmonary disease (1.2%)
• Skin and subcutaneous tissue disorders: erythema (4.9%), alopecia (2.5%),
hyperhidrosis (2.5%)

MONJUVI® (tafasitamab-cxix)
Table 4 summarizes the laboratory abnormalities in L-MIND.
Table 4: Select Laboratory Abnormalities (>20%) Worsening from Baseline in Patients
with Relapsed or Refractory Diffuse Large B-Cell Lymphoma Who Received MONJUVI
in L-MIND

MONJUVI1
All Grades
(%)

Grade 3 or 4
(%)

Glucose increased

49

5

Calcium decreased

47

1.4

Gamma glutamyl transferase increased

34

5

Albumin decreased

26

0

Magnesium decreased

22

0

Urate increased

20

7

Phosphate decreased

20

5

Creatinine increased

20

1.4

Aspartate aminotransferase increased

20

0
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Laboratory Abnormality
Chemistry

Females and Males of Reproductive Potential
MONJUVI can cause fetal B-cell depletion when administered to a pregnant woman.
Pregnancy Testing
Refer to the prescribing information for lenalidomide for pregnancy testing
requirements prior to initiating the combination of MONJUVI with lenalidomide.
Contraception
Females
Advise females of reproductive potential to use effective contraception during
treatment with MONJUVI and for at least 3 months after the last dose. Additionally,
refer to the lenalidomide prescribing information for additional recommendations
for contraception.
Males
Refer to the lenalidomide prescribing information for recommendations.
Pediatric Use
The safety and effectiveness of MONJUVI in pediatric patients have not been established.
Geriatric Use
Among 81 patients who received MONJUVI and lenalidomide in L-MIND, 72% were 65
years and older, while 38% were 75 years and older. Clinical studies of MONJUVI did
not include sufficient numbers of patients aged 65 and older to determine whether
effectiveness differs compared to that of younger subjects. Patients 65 years and
older had more serious adverse reactions (57%) than younger patients (39%).
This is a brief summary of information about MONJUVI. This information is not
comprehensive. Visit MONJUVI.com or call (844) 667-1992 to obtain the full
Prescribing Information.

Coagulation
Activated partial thromboplastin time
increased

1The denominator used to calculate the rate was 74 based on the number of patients with a

baseline value and at least one post-treatment value.

Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. The
detection of antibody formation is highly dependent on the sensitivity and specificity
of the assays. 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 tafasitamab products may be misleading.
Overall, no treatment-emergent or treatment-boosted anti-tafasitamab antibodies were
observed. No clinically meaningful differences in the pharmacokinetics, efficacy, or
safety profile of tafasitamab-cxix were observed in 2.5% of 81 patients with relapsed or
refractory DLBCL with pre-existing anti-tafasitamab antibodies in L-MIND.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, MONJUVI may cause fetal B-cell depletion when
administered to a pregnant woman. There are no available data on MONJUVI use in
pregnant women to evaluate for a drug-associated risk. Animal reproductive toxicity
studies have not been conducted with tafasitamab-cxix.
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.
MONJUVI is administered in combination with lenalidomide for up to 12 cycles.
Lenalidomide can cause embryo-fetal harm and is contraindicated for use in
pregnancy. Refer to the lenalidomide prescribing information for additional information.
Lenalidomide is only available through a REMS program.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G (IgG) monoclonal antibodies are transferred across the placenta.
Based on its mechanism of action, MONJUVI may cause depletion of fetal CD19
positive immune cells. Defer administering live vaccines to neonates and infants
exposed to tafasitamab-cxix in utero until a hematology evaluation is completed.
Data
Animal Data
Animal reproductive studies have not been conducted with tafasitamab-cxix.
Tafasitamab-cxix is an IgG antibody and thus has the potential to cross the placental
barrier permitting direct fetal exposure and depleting fetal B lymphocytes.
Lactation
Risk Summary
There are no data on the presence of tafasitamab-cxix in human milk or the effects
on the breastfed child or milk production. Maternal immunoglobulin G is known to
be present in human milk. The effects of local gastrointestinal exposure and limited
systemic exposure in the breastfed infant to MONJUVI are unknown. Because of the
potential for serious adverse reactions in the breastfed child, advise women not to
breastfeed during treatment with MONJUVI and for at least 3 months after the last
dose. Refer to lenalidomide prescribing information for additional information.
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Carfilzomib Triplet Extends PFS After
Transplant in Myeloma
By Kristi Rosa
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risk-adapted maintenance, which we believe is
a potentially more effective alternative to lenalidomide maintenance and may represent a new
standard of care.”
Treatment after ASCT for patients with multiple myeloma continues to be an area of active
investigation. Previous results have shown that
extended treatment with post-ASCT KRd following
KRd induction treatment can further improve
depth of response linked with prolonged PFS
benefit, according to Jakubowiak. These data,
along with fi ndings from the phase 2 FORTE trial
(NCT02203643), suggesting improved PFS from
carfi lzomib with lenalidomide as maintenance
therapy after ASCT,3 provided the rationale to
directly compare post-ASCT KRd with lenalidomide maintenance treatment, he added.

Trial Design and Patient Characteristics
The multicenter, randomized, open-label, phase 3
trial enrolled patients with newly diagnosed multiple myeloma who received any induction therapy
for up to 12 months, followed by a single ASCT and
achievement of at least stable disease within 100
days following transplant.2 Patients could not have
received more than 2 induction regimens.

Study participants were randomly assigned 1:1 to
the KRd or lenalidomide arms. Those in the lenalidomide arm received the agent at 10 mg for cycles
1 to 3, then 15 mg daily followed by lenalidomide
maintenance. Those in the KRd arm received carfilzomib at 36 mg/m2 on days 1, 2, 8, 9, 15, and 16 in
cycles 1 to 4 and on days 1, 2, 15, and 16 for cycles
5 to 8; lenalidomide at 25 mg on days 1 to 21 for
cycles 1 to 8; and dexamethasone at 20 mg on days
1, 8, 15, and 22 of cycles 1 to 8 of 28-day cycles.
Those with standard-risk disease who achieved
MRD negativity per International Myeloma
Working Group (IMWG) criteria following cycle
6 de-escalated therapy to lenalidomide alone after
cycle 8. The rest of the cohort continued to receive
KRd through cycle 36, followed by lenalidomide
alone until disease progression.
The primary end point of the trial was PFS, and
key secondary end points included MRD at cycles
6 and 12, objective response rate, very good partial
response (VGPR) rate, complete response (CR) rate,
stringent CR rate, and safety. A total of 180 patients
underwent randomization; 93 were allocated to the
KRd arm and 87 were allocated to the lenalidomide
arm; 92 and 86 patients, respectively, went on to
receive treatment and could be evaluated for efficacy.
The median age of patients enrolled to the KRd arm
was 57 years (range, 32-70) vs 59 years (range, 

Andrzej Jakubowiak, MD, PhD
Professor of Medicine
Comprehensive Cancer Research Center
Director, Myeloma Program
Section of Hematology/Oncology
University of Chicago
Chicago, IL
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“Because this was an MRD-directed, risk-adapted
study design in which standard-risk patients could
be de-escalated, when we focus on MRD evaluations and
PFS for standard-risk patients, we see [a clear]
difference between KRd and lenalidomide.”

The most common grade 3 or higher
hematologic adverse events (AEs) reported
in the KRd and lenalidomide arms, respectively, were neutropenia (47% vs 63%), febrile
neutropenia (4% vs 6%), thrombocytopenia
(13% vs 7%), lymphopenia (8% vs 2%), and
anemia (4% vs 0%).
AEs of special interest in the KRd and lenalidomide arms, respectively, were cardiovascular toxicities (4% vs 6%), infection (17% vs
8%), secondary malignancies (0% vs 1%), and
treatment-related deaths (1% vs 0%).
Other AEs included elevated liver enzymes
(7% in KRd arm vs 0% in lenalidomide arm),
diarrhea (1% vs 2%, respectively), neurological events (1% vs 2%), rash (1% vs 2%), dental
toxicities (1% vs 0%), flu-like symptoms (1% vs
1%), hyperglycemia (2% vs 0%), hypokalemia
(1% vs 1%), and cataract (1% vs 1%). TT

—ANDRZEJ JAKUBOWIAK, MD, PHD

34-71) in the lenalidomide arm; 50% vs 41%,
respectively, were women. Regarding ECOG
performance status, 48% and 37% of patients,
respectively, had a score of 1, and 52% vs 63%,
respectively, had a score of 2.
In the KRd arm, 42% of patients had stage
I disease at baseline per the International
Staging System (ISS), 41% had stage II disease,
and 16% had stage III disease; these rates were
32%, 48%, and 20%, respectively, in the lenalidomide arm. In the KRd and lenalidomide arms,
88% and 92% of patients, respectively, had a
VGPR or better at the time of study entry; 23%
vs 21% of patients, respectively, had high-risk
cytogenetics. The median time from ASCT was
92 days and 94.5 days, respectively.
The most common induction regimen
received in the KRd and lenalidomide arms,
respectively, was bortezomib (Velcade), thalidomide (Thalomid), and dexamethasone
(68% vs 60%, respectively). In the KRd arm,
11% of patients previously received lenalidomide and 4% had prior carfilzomib; these rates
were 13% and 6%, respectively, in the lenalidomide arm. In the KRd and lenalidomide arms,
8% and 6% of patients, respectively, received
2 induction regimens.

when we focus on MRD evaluations and PFS
for standard-risk patients, we see [a clear]
difference between KRd and lenalidomide,”
Jakubowiak said.
MRD negativity by IMWG criteria was
achieved by 45% of those in the KRd arm
who had standard-risk cytogenetics (n = 69)
vs 27% of those in the lenalidomide arm
(n = 67; P = .028). For this population, the
median PFS was not yet reached (95% CI,
54.8-NR) in the KRd arm vs 65.4 months
(95% CI, 33.1-65.4) in the lenalidomide arm
(HR, 0.44; 95% CI, 0.24-0.81; P = .01).
“In standard-risk patients who achieved
MRD negativity—the group of patients who
de-escalated on the KRd arm…we see a benefit with KRd vs lenalidomide [HR, 0.23; 95%
CI, 0.06-0.86; P = .01],” Jakubowiak said.
Overall survival data are still immature,
as only 11.2% of patients had died as of the
data cutoff; this included 9.8% of those in the
KRd arm and 12.8% in the lenalidomide arm.
The median OS in the KRd arm has not yet
been reached (95% CI, NR-NR) vs 81.8 months
(95% CI, 61.8-NR) in the lenalidomide arm
(HR, 0.92; 95% CI, 0.37-2.26; P = .86).

Additional Study Findings
Additional data presented during the meeting
showed that the hazard ratios for PFS favored
extended post-transplant KRd vs lenalidomide
maintenance across subgroups analyzed. The
only exception occurred in those with ISS
stage III disease (HR, 1.95; 95% CI, 0.69-5.49).
MRD negativity as per the IMWG definition was achieved in 44% of those in the
KRd arm (n = 90) vs 27% of those in the
lenalidomide arm (n = 84; P = .019) at cycle
6. By next-generation sequencing, MRD
negativity at a sensitivity threshold of 10 -5
was achieved in 50% of those in the KRd arm
(n = 66) vs 33% of those in the lenalidomide
arm (n = 63; P =.055). MRD negativity at a sensitivity threshold of 10 -6 was achieved by 33%
and 24% of patients, respectively (P = .231).
“Because this was an MRD-directed,
risk-adapted study design in which standard-risk patients could be de-escalated,
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ABBV-383 Shows Promising Efficacy,
Safety in Pretreated Multiple Myeloma
By Brittany Lovely
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HE NOVEL BISPECIFIC antibody ABBV383 displayed preliminary safety and
efficacy in patients with heavily pretreated relapsed or refractory multiple myeloma,
based on updated results from a phase 1 trial
(NCT03933735) presented at the 2022 International Myeloma Society Annual Meeting.1
In 58 evaluable patients in the dose-expansion and dose-escalation cohorts of the trial who
received ABBV-383 at a dose of 60 mg, the objective response rate (ORR) was 60% and the median
duration of response (DOR) was not reached (NR).
A very good partial response (VGPR) rate or better
was reported for 43% of responders, with a complete or stringent complete response (CR/sCR)
reported in 29%, a VGPR in 14%, and a partial
response in 17% of patients. The median time to
fi rst response was 0.8 months (range, 0.7-4.2), and
the median time to fi rst CR/sCR was 2.8 months
(range, 1.4-12.0). The 12-month estimated DOR
rate was 76.8% (95% CI, 55.1%-89.0%).
Investigators reported safety outcomes for all
patients treated in the escalation and expansion
cohorts who received ABBV-383 at 60 mg (n = 60).
Cytokine release syndrome (CRS) of any grade
was observed in 72% of patients, with 48% of
events being grade 1, 22% grade 2, and 2% grade
3 or higher. Serious CRS was documented in
16 patients. These events occurred following the
fi rst dose of the drug, and the median time to onset
and resolution was 1 day with supportive care
measures. No patients experienced recurrence
after cycle 1. Of note, per study protocol, the fi rst

dose is administered in the inpatient setting,
which can allow for additional monitoring of CRS.
ABBV-383 is a novel investigational B-cell maturation antigen (BCMA) × CD3 T-cell–engaging
bispecific monoclonal IgG4 antibody. The agent was
designed to maximize off-target cell killing and minimize toxicity associated with other T-cell–engaging
agents due to the overstimulation of T cells.1,2
Peter Voorhees, MD, a hematologist/oncologist at
Atrium Health Levine Cancer Institute in Charlotte,
North Carolina, noted 2 distinguishing features of
ABBV-383 in a presentation of the data. “[ABBV383] harbors 2 BCMA-binding domains to better
engage its target, and it also utilizes a lower-affinity CD3-binding domain with the strategy [being to]
try and mitigate potential CRS, [which] can occur
with these therapeutics, and potentially allow for
full therapeutic dosing right from the beginning.”

Peter Voorhees, MD
Hematologist/Oncologist
Atrium Health Levine Cancer Institute
Charlotte, NC

Toxicity Profile of ABBV-383
A detailed portrait of CRS toxicity was presented
for varying dose levels examined in the study. Premedications included intravenous dexamethasone
10 mg or equivalent in addition to diphenhydramine or equivalent, famotidine or equivalent, and
acetaminophen or equivalent. These agents were
administered 15 to 60 minutes prior to ABBV-383.
Investigators indicated that if CRS is not noted in a
prior cycle, dexamethasone may be tapered.
Among the 15 patients who received ABBV-383
at 0.025 mg to 1.8 mg, 7% experienced grade 2 CRS.
Among those who received doses ranging from
5.4 mg to 30 mg (n = 28), 18% had grade 2 CRS and 

Thomas G. Martin, MD
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21% had grade 1 CRS. Nine patients received
doses ranging from 40 mg to 50 mg, with
22% having grade 2 CRS and 56% having grade 1 CRS.
“As far as CRS is concerned, it’s a dose
effect: The more you give, the higher the
likelihood of CRS,” Voorhees said. Among
the 9 patients who received the 90-mg dose,
67% experienced CRS (grade 1, 22%; grade 2,
33%; grade 3, 11%). At the 120-mg dose (n = 3),
1 patient had grade 3 CRS and 2 had grade 1.
In an expanded safety analysis, Voorhees
presented data for the 60-mg cohort as well
as data for the entire treated population
(n = 124). Serious adverse events (AEs) were
reported in 58% of patients in the 60-mg
cohort and 53% in the overall population.
Three patients experienced immune effector
cell–associated neurotoxicity syndrome, all
of whom were treated with the 60-mg dose.
Infection occurred in 43% of patients in the
60-mg cohort. Of the 41% of patients overall
who experienced infections, 31% experienced
serious events, and 24% of events were grade
3 or higher and included pneumonia, sepsis,
COVID-19, and urinary tract infections.
“Treatment is ongoing in 45% of patients,
and the overwhelming majority of [individuals] who discontinued treatment did not
discontinue because of AEs,” Voorhees noted,
adding that 10 deaths were reported with the
60-mg dose. “Most of these occurred beyond
30 days with the last dose of drug, and none
were determined to be related to ABBV-383.”
These data were compared with the overall
population, in which 36% of patients were still
receiving treatment and 33 had died.
Among reported all-grade treatment-emergent AEs (TEAEs; ≥ 25%), the most common
in the 60-mg and overall population were
CRS (72% vs 57%, respectively), neutropenia
(42% vs 37%), anemia (32% vs 29%), nausea
(32% vs 29%), fatigue (27% vs 30%), diarrhea
(28% vs 27%), and thrombocytopenia (25% vs
23%). Hematologic grade 3 or higher events
included neutropenia (37% vs 34%, respectively), anemia (12% vs 16%), thrombocytopenia (12% vs 12%), and lymphopenia (17% vs
13%). Grade 3 or higher CRS, diarrhea, and
hypogammaglobulinemia (the only instance)
was reported in 1 patient each in the 60-mg
cohort. Grade 3 or higher nonhematologic
events reported in the overall population
included CRS (n = 3), fatigue (n = 1), nausea
(n = 2), diarrhea (n = 2), and headache (n = 2).
Discontinuation, dose-interruption, and
dose-reduction rates because of TEAEs in the
60-mg cohort were 8%, 38%, and 7%, respectively; in the overall population, these rates
were 10%, 37%, and 5%, respectively. The
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3 dose-limiting toxicities observed in the
entire population included grade 4 platelet
count decrease at the 60-mg dose and grade
3 CRS at the 90-mg and 120-mg dose levels.
The 7 TEAE-reported deaths included 3 from
COVID-19, and 1 each from sepsis, liver injury,
subdural hematoma, and from myeloma.

Expanded Efficacy With ABBV-383
“Encouraging
preliminary
antitumor
activity [observed] in heavily pretreated
patients with relapsed/refractory multiple
myeloma supports further clinical evaluation,” Voorhees said.
At a median follow-up of 8.3 months in the
60-mg cohort, the median progression-free
survival (PFS) was NR (95% CI, 4.8-NR); the 6and 12-month PFS rates were 60.9% (95% CI,
44.9%-73.6%) and 57.9% (95% CI, 41.6%-71.1%),
respectively. In the overall population, with a
median follow-up of 10.8 months, the median
PFS was 10.4 months (95% CI, 5.0-19.2), with
6- and 12-month PFS rates of 57.5% (95%
CI, 47.3%-66.4%) and 46.6% (95% CI, 35.9%56.6%), respectively.
Additional response data were reported
for the overall population (n = 122), the triple-class refractory population (n = 100), and
a subgroup of triple-class refractory patients
who received a 60-mg dose (n = 48). The ORR
for all patients was 57%, with a 29% CR/sCR
rate. The median time to first response was
0.7 months (range, 0.3-7.6), and the median
time to first CR/sCR was 3.5 months (range,
1.4-20.1). Further, among the 69 responders,
the median DOR was NR (95% CI, 12.9-NR), and
the 6- and 12-month Kaplan-Meier estimates
for response were 76.3% (95% CI, 63.2%-85.3%)
and 67.2% (95% CI, 52.6%-78.2%), respectively.
For all triple-class refractory patients, the
ORR was 51%, with a 29% CR/sCR rate. In
those who received ABBV-383 at 60 mg, the
ORR was 54%, with a 29% CR/sCR rate. Of the
11 patients who were evaluable for minimal
residual disease (MRD) testing with a CR or
sCR, 8 were MRD negative (≤ 10 -5).

Trial Design for Phase 1 Study
Patients with relapsed or refractory multiple
myeloma who received at least 3 prior lines of
treatment, including a proteasome inhibitor,
an immunomodulatory drug, and an antiCD38 monoclonal antibody, were eligible for
enrollment. No prior BCMA-targeted therapy
was permitted. Patients must have had an
ECOG performance status of 0 to 2, a hemoglobin count of at least 8 g/dL, an absolute
neutrophil count of at least 1 × 106/L, a platelet count of 50 × 109/L, and an estimated glomerular filtration rate of at least 30 mL/min.
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The first-in-human, dose-escalation trial of
ABBV-383 used a 3 + 3 design, with cohort
1 receiving 0.025 mg of fi xed-dose ABBV-383
and up to 120 mg in cohort 14. The doseexpansion cohort used 60 mg administered
intravenously over 2 hours every 3 weeks
until disease progression, with each additional dose administered over 1 hour. The primary
end points were safety and tolerability, with a
secondary end point of response by International Myeloma Working Group 2016 criteria.
At baseline, in the 60-mg cohort and the
overall population, the median age was
68 years (range, 35-92), and most patients
had an ECOG performance status of 1 (53%
and 57%, respectively). The median number
of prior lines of therapy was 5 (range, 3-15),
and most patients were refractory to their last
cancer therapy (85% and 87%, respectively);
most patients had triple-class refractory
disease (83% and 82%). More patients in the
60-mg cohort had penta-refractory disease
(42%) vs the overall population (35%).
An additional dose-expansion cohort
(40 mg) has been added to the protocol and is
open for enrollment.

Next Steps for ABBV-383
In a discussion of the abstract, Thomas
G. Martin, MD, noted that bispecifics are
primed to play a role in the community setting. He noted that bispecifics can play a role
in the myeloma space but dosing is going to
play a key role in the determination of which
agents move forward.
“What we want is convenient dosing, every
3 to 4 weeks, which [ABBV-383] shows,”
Martin, associate director of the Myeloma
Program, coleader of the Cancer Immunology
and Immunotherapy Program at University of
California, San Francisco (USCF) Helen Diller
Family Comprehensive Cancer Center, said.
“[ABBV-383] had fixed dosing and was given at
full dose for the first dose, so 1 hospitalization
for 2 days. After that, it was all outpatient.”
Martin compared ABBV-383 with other
agents, noting that ORRs are similar in the
60% to 70% range, and CRS rates were lowest
with ABBV-383 and REGN5458. TT
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Daratumumab Plus RVd Reduces
Risk of Progression or Death
in Transplant-Eligible NDMM
By Kristi Rosa
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ARATUMUMAB (DARZALEX) COMBINED with lenalidomide (Revlimid),
bortezomib (Velcade), and dexamethasone
(RVd) as induction and consolidation treatment
followed by lenalidomide maintenance therapy
(D-RVd/D-R) resulted in improved progression-free
survival (PFS) and minimal residual disease
(MRD) rates over RVd induction and lenalidomide
maintenance alone (RVd/R) in patients with transplant-eligible, newly diagnosed multiple myeloma
(NDMM), according to results of the final analysis
of the phase 2 GRIFFIN trial (NCT02874742).1
Data presented at the 19th International Myeloma Society (IMS) Annual Meeting showed that at
a median follow-up of 49.6 months, D-RVd/D-R
(n = 104) resulted in a clinically meaningful 55%
reduction in the risk of disease progression or
death vs RVd/R (n = 103) in this patient population
(HR, 0.45; 95% CI, 0.21-0.95; P =.0324). The median
PFS had not been reached in either treatment arm.
Separation of the PFS curves occurred beyond
1 year of maintenance treatment.
The PFS benefit was observed in the D-RVd arm
vs the RVd arm, irrespective of whether lenalidomide was continued per standard of care (SOC)
following the completion of study treatment.
Additionally, by the end of the study, 64% of
patients in the D-RVd arm had achieved MRD
negativity threshold of 10 –5 vs 30% of those
in the RVd arm.
“Ultimately, these data support the use of D-RVd
induction and consolidation and D-R maintenance
as a new SOC in transplant-eligible patients with
newly diagnosed multiple myeloma,” lead study
author Douglas W. Sborov, MD, MS, associate
professor in the Division of Hematology and
Hematologic Malignancies in the Department of
Internal Medicine at the University of Utah School
of Medicine, said in a presentation of the data.

Setting the Stage
GRIFFIN enrolled patients with transplant-eligible,
newly diagnosed multiple myeloma who were aged
18 to 70 years, had an ECOG performance status of 0
to 2, and creatinine clearance of at least 30 mL/min.
Participants were randomly assigned 1:1 to the
D-RVd arm or the RVd arm. For induction treatment,
those in the investigative arm received intravenous
daratumumab at 16 mg/kg on days 1, 8, and 15; oral
lenalidomide at 25 mg on days 1 to 14; subcutaneous
bortezomib at 1.3 mg/m2 on days 1, 4, 8, and 11; and
oral dexamethasone on days 1, 2, 8, 9, 15, and 16.
Following transplant, these patients received
2 cycles of daratumumab as consolidation at
16 mg/kg on day 1; lenalidomide at 25 mg
on days 1 to 14; bortezomib at 1.3 mg/m2
on days 1, 4, 8, and 11; and dexamethasone at
20 mg on days 1, 2, 8, 9, 15, and 16. For maintenance
treatment, they received daratumumab at 16 mg/kg
on day 1 every 4 weeks or every 8 weeks, and lenalidomide at 10 mg on days 1 to 21 for cycles 7 to 9
and at 15 mg on days 1 to 21 for cycles 10 and on.
Those in the control arm received induction
treatment and consolidation with RVd, given at the
same dose and schedule as in the investigative arm,
and then went on to receive maintenance treatment
with lenalidomide alone. For cycles 7 to 9, lenalidomide was given at 10 mg for days 1 to 21; in cycles
10 and thereafter, the dose was 15 mg.
Patients were permitted to continue lenalidomide after the completion of planned study treatment in accordance with local SOC, Sborov noted.
Key stratification factors comprised disease
stage per International Staging System (ISS)
criteria (I vs II vs III) and creatinine clearance
(30 mL/min to 50 mL/min vs > 50 mL/min).
Stringent complete response (sCR) rate served as
the primary end point of the trial, and other end
points included MRD negativity rate, objective 
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response rate, very good partial response or
better rate, complete response (CR) rate, PFS,
and overall survival (OS).
The demographic and clinical characteristics were well balanced between the arms.
The median age of patients in the D-RVd
arm was 59 years (range, 29-70) vs 61 years
(range, 40-70) in the RVd arm. “The majority of patients had ISS I and II disease, and
less than 20% of patients in both arms had
evidence of conventional high-risk features,”
Sborov said. He added that 35% of those in
the D-RVd arm and 29% of those in the RVd
arm had tumors with 1q gain.

Building on Initial Findings
Data from the primary analysis of the trial,
which had a median follow-up of 13.5 months,
showed that D-RVd elicited a significantly
improved sCR rate vs RVd by the end of
consolidation treatment, at 42.4% and 32.0%,
respectively (1-sided P = .0680), which met
the prespecified 1-sided α of 0.10.2
At the IMS meeting, investigators reported data from the fi nal analysis of the trial,
which occurred after all participants had at
least 1 year of long-term follow-up after the
completion of maintenance treatment.
During maintenance, 15% of those in the
D-RVd arm and 21% of those in the RVd arm
discontinued D-R or R maintenance therapy.
Notably, more patients in the RVd arm discontinued due to disease progression than those
in the D-RVd arm, at 8% and 3%, respectively.
Following study treatment completion, 61%
of those who received D-RVd and 41% of those
given RVd continued to receive lenalidomide.
The median duration of continued lenalidomide treatment in the investigative and
control arms was 16.9 months (range, 2-26)
and 14.8 months (range, 1-25), respectively.
At all timepoints, response rates were “consistently higher in those patients treated with
D-RVd [vs RVd],” Sborov noted. By the end of
the study, 83% of those who received D-RVd
experienced a CR or better vs 60% of those who
were given RVd. CR or better rates improved
over time, with the deepest responses occurring at the end of maintenance treatment.
MRD negativity rates also improved over
time and were consistently higher in the D-RVd
arm vs the RVd arm. Rates deepened throughout the study maintenance period; 14% of
those in the D-RVd arm vs 10% in the RVd arm
converted from MRD-positive status at the end
of the consolidation period to MRD-negative
status by the end of the maintenance period.
The median time to negative status was
8.5 months in the D-RVd arm vs 34.6 months
in the RVd arm at the 10 –5 threshold. Moreover, at the 10 –6 threshold, time to MRD-neg-
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ative status was 33.9 months and not reached
in the D-RVd and RVd arms, respectively.
At the time of the fi nal analysis, the median OS was not yet reached in either arm. A
total of 14 patients died: 7 in the D-RVd arm
and 7 in the RVd arm. Nine of these deaths
were due to disease progression, 5 of which
occurred in the D-RVd arm.
The median event-free survival (EFS)
was also examined in the intention-to-treat
population. “D-RVd prolonged EFS vs RVd,
with an early separation of the curves, suggesting suboptimal efficacy of the RVd-only
regimen,” Sborov said. In the D-RVd arm,
the median EFS had not yet been reached vs
50.5 months in the RVd arm (HR, 0.45; 95%
CI, 0.28-0.74; P = .0011).

Safety Signals
With the longer-term follow-up, no unexpected safety signals were reported. Rates of
treatment-emergent adverse events (TEAEs)
that resulted in discontinuation were comparable between the D-RVd (n = 99) and RVd
(n = 102) arms, at 33% and 31%, respectively.
The most common grade 3 or 4 hematologic
TEAEs experienced in the D-RVd and RVd
arms, respectively, were neutropenia (46%
vs 23%), thrombocytopenia (16% vs 9%), leukopenia (17% vs 8%), anemia (9% vs 6%), and
lymphopenia (23% vs 23%).
The most frequent nonhematologic TEAEs
in the D-RVd and RVd arms, respectively, of
grade 3 or 4 included fatigue (7% vs 6%), upper
respiratory tract infection (4% vs 2%), diarrhea (7% vs 5%), peripheral neuropathy (7%
vs 9%), nausea (2% vs 1%), constipation (2% vs
1%), pyrexia (3% vs 3%), insomnia (2% vs 1%),
back pain (2% vs 1%), arthralgia (1% vs 2%),
peripheral edema (2% vs 3%), headache (5% vs
1%), vomiting (3% vs 0%), muscle spasms (2%
vs 5%), and dyspnea (3% vs 5%).
TEAEs led to death in 2 patients (1 in each
treatment arm). However, neither case was
related to study treatment.
The most common infection reported in both
treatment arms was upper respiratory tract
infection, and the highest incidence of infections occurred in earlier cycles of treatment
and in the maintenance period. Five patients
in the D-RVd arm and 2 patients in the RVd
arm had COVID-19 infections. Infections led to
treatment discontinuation in 2% of those in the
D-RVd arm and 3% of those in the RVd arm.

Bias and Benefits of GRIFFIN
During the discussant portion of the plenary
session, Philippe Moreau, MD, IMS vice
president and a professor of clinical hematology and head of the Hematology Department at the University Hospital of Nantes in
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France, said that although the data from the
fi nal analysis of GRIFFIN are positive, it is
important to ask: Is this a game changer?
“In your conclusion, you mentioned that
D-RVd followed by transplantation and lenalidomide maintenance is a new SOC…but we
should be very cautious [when determining a
new] SOC,” Moreau said. “In my opinion, an
SOC should be approved. Daratumumab plus
VTd [bortezomib, thalidomide (Thalomid),
and dexamethasone] is the only quadruplet
combination that is approved in the setting
of stem cell transplantation.”
Moreau noted that daratumumab plus VTd
has demonstrated a PFS benefit and a trend
toward better OS in more than 1000 patients in
the phase 3 CASSIOPEIA trial (NCT02541383).
In GRIFFIN, “when comparing the 2 arms
[there are] very, very few deaths, and that’s
very good,” Moreau noted. He added that
although there is a numerical PFS benefit
with D-RVd over RVd, the P value is .03.
“When looking more carefully at the data,
[in particular] at the RVd arm, 32% of patients
did not receive maintenance [therapy] as
opposed to almost all patients [(87%) having
been] treated with maintenance in the D-RVd
arm,” Moreau explained. He added that if
more patients received maintenance in the
RVd arm, potentially fewer relapse events
may have occurred and “the PFS benefit
would not have been that important, and the
P value may have changed. So I think this is
a very important bias for the study.”
He added that there was an imbalance in
continued lenalidomide maintenance following study maintenance completion in the
RVd arm. “This is also introducing another
bias, in my opinion,” he said.
Moreau did note that the PFS with D-RVd
was “one of the best ever reported.” He added,
“When we are comparing the response rates
of GRIFFIN and [those in] CASSIOPEIA,
the CR or better rates after induction, after
consolidation, are identical, maybe slightly
higher with D-RVd [vs D-VTd].”
He added that the results regarding the
MRD negativity rate was also “good news” and
comparable to what was observed in CASSIOPEIA, which was 34.6% (95% CI, 30.6%-38.8%)
among 543 patients who received D-VTd.3 “We
confirm with [GRIFFIN] that the quadruplet
is potentially very important,” Moreau said.
He added that D-RVd may be associated
with slightly less peripheral neuropathy
than what has been observed with D-VTd,
underscoring the potential of the combination in the paradigm. TT
REFERENCES ARE AVAILABLE ON
TARGETEDONC.COM/LINK/1936.
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Isa-Kd Shows Significant
Depth of Response in Relapsed
Multiple Myeloma Treatment
Dylann Cohn-Emery
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SATUXIMAB (SARCLISA) IN combination
with carfilzomib (Kyprolis) and dexamethasone (Isa-Kd) demonstrated clinically
meaningful improvement in depth of response
in patients with relapsed multiple myeloma.
Longer follow-up results from the randomized
phase 3 IKEMA study (NCT03275285) were
presented at the 2022 International Myeloma
Society Annual Meeting.1
In the updated analysis of IKEMA, patients
given Isa-Kd experienced a CR rate of 44.1%
and those who reached minimal residual disease (MRD) negativity had a CR rate of 26.3%.
“MRD negativity rates with Isa-Kd were
higher among patients with poor prognostic
characteristics,” Roman Hájek, MD, PhD,
said in his presentation. “Achieving MRD
negativity led to better progression-free
survival [PFS] in both treatment arms, with
Isa-Kd[–treated] patients having a more than
2-fold higher probability of achieving both
MRD negativity or MRD negativity and CR.”
Isatuximab, an IgG1 monoclonal antibody
targeting CD38, combined with carfilzomib
and dexamethasone is approved for patients
with relapsed and/or refractory multiple
myeloma after 1 or more prior lines of therapy,
based on initial results of the IKEMA study.2,3
In this trial, 302 patients were randomly
assigned 3:2 to Isa-Kd (n = 179) vs carfilzomib
and dexamethasone (Kd; n = 123) until progressive disease, unacceptable toxicity, or patient
withdrawal. These patients had 1 to 3 prior
lines of therapy, no prior treatment with carfilzomib, and were not refractory to prior antiCD38 therapy. Stratification factors included
1 prior line of therapy vs more than 1, and
Revised International Staging System (R-ISS)
status of I or II vs III vs not classified. Patient
demographics and baseline characteristic for
the treatment arms were balanced.
The primary end point was PFS by independent review committee, which was shown to

have a significant benefit in the final analysis,
with a median PFS of 35.7 months with Isa-Kd
compared with 19.2 months with Kd (HR, 0.58;
95.4% CI, 0.42-0.79) after median follow-up of
44 months. Key secondary end points were
CR rate, MRD negativity, overall response
rate (ORR), very good partial response (VGPR)
or better, and overall survival.
With the extended follow-up, Isa-Kd produced deeper responses than Kd in the intention-to-treat population. Although the ORR was
similar at 86.6% vs 83.7% for Isa-Kd and Kd,
respectively, the VGPR or better rate was 72.6%
vs 56.1%. In the Isa-Kd arm, the CR or better
rate was 44.1% compared with 28.5% in the Kd
arm (odds ratio [OR], 2.09; 95% CI, 1.26-3.48).
MRD negativity, which was assessed
by next-generation sequencing clonoSEQ
assay and reported at 10 -5 sensitivity level,
was 33.5% in patients receiving Isa-Kd and
15.4% in those receiving Kd (OR, 2.78; 95%
CI, 1.55-4.99). The MRD-negative and CR
rate was 26.3% and 12.2%, respectively (OR,
2.57; 95% CI, 1.35-4.88).
“Adding isatuximab to Kd, you can double
the MRD-negativity rate, which is really
impressive,” said Hájek, professor of oncology
and vice-rector, Department of Haemato-oncology, University of Ostrava, Czech Republic.
Over time, the depth and quality of
response favored the experimental arm. The
rates of partial response, VGPR, CR, and
MRD negativity were higher and the time to
fi rst CR occurred earlier with Isa-Kd. However, Hájek did not think the time to fi rst
CR was as important because it was quickly
reached in both arms.
For patients with poor prognostic characteristics, MRD-negativity rates were higher
with Isa-Kd. These characteristics included
age of 65 or older (31.9% vs 17.5%, respectively), estimated glomerular fi ltration rate less
than 60 mL/min/1.73 m2 (39.5% vs 16.7%),

ISS stage II or III upon study entry (29.2%
vs 13.7%), 1q21+ present (34.7% vs 15.4%),
more than 1 prior line of therapy (30.3% vs
10.3%), refractoriness to lenalidomide (29.8%
vs 11.9%), and refractoriness to lenalidomide
at last line (36.1% vs 12.9%).
In patients who achieved MRD negativity
(n = 79), the PFS benefit was greater in both
arms than in those who remained MRD positive (n = 223). However, Isa-KD still improved
PFS in those who were MRD positive compared
with Kd (HR, 0.675; 95% CI, 0.483-0.943).
Additionally, more patients who reached
MRD negativity stayed on treatment, with
29 patients (48.3%) still receiving Isa-Kd and
6 (31.6%) still receiving Kd compared with
20 (16.8%) and 5 (4.8%), respectively, who
were MRD positive. Overall, 27.4% of patients
given Isa-Kd were continuing to receive
treatment by the 44-month median follow-up.
The safety findings for those with MRD
negativity were consistent with the overall
population, and the addition of isatuximab did
not increase fatal treatment-emergent adverse
events or events leading to discontinuation.
“The observed clinically meaningful
improvement in depth of response with IsaKd further supports its use as a standard-ofcare therapy for relapsed multiple myeloma,”
Hájek concluded. TT
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Indication: VENCLEXTA is indicated in combination with azacitidine, or decitabine, or low-dose cytarabine
for the treatment of newly diagnosed acute myeloid leukemia (AML) in adults 75 years or older,
or who have comorbidities that preclude use of intensive induction chemotherapy.

IN A PHASE 3 TRIAL
VENCLEXTA + AZACITIDINE WAS PROVEN TO HELP

NEWLY DIAGNOSED AML

PATIENTS LIVE LONGER

National Comprehensive Cancer Network® (NCCN®) Recommendations* for Venetoclax + Azacitidine2
• For patients ≥60 years of age who are not candidates for intensive induction chemotherapy in first-line AML

THE ONLY CATEGORY 1 PREFERRED RECOMMENDATION
FOR PATIENTS WITH OR WITHOUT ACTIONABLE MUTATIONS†
For additional recommendations on venetoclax combination-based regimens, including in actionable
mutations, see NCCN.org.
*See NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for AML, Version 3.2021, for complete recommendations.
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.
†
Actionable mutations include IDH1/2 and FLT3.
IDH=isocitrate dehydrogenase; FLT=fms-like tyrosine kinase.

Select Important Safety Information
• Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients
treated with VENCLEXTA. The risk of TLS is a continuum based on multiple factors, particularly reduced renal
function, tumor burden, and type of malignancy. Assess all patients for risk, including evaluation of tumor
burden and comorbidities, and provide prophylaxis for TLS, including hydration and anti-hyperuricemics.
Monitor blood chemistries and manage abnormalities promptly. Employ more intensive measures (IV hydration,
frequent monitoring, hospitalization) as overall risk increases. Interrupt dosing if needed; when restarting
VENCLEXTA follow dose modification guidance in the Prescribing Information.
• Concomitant use of VENCLEXTA with P-gp inhibitors or strong or moderate CYP3A inhibitors increases
venetoclax exposure, which may increase the risk of TLS at initiation and during ramp-up phase, and requires
VENCLEXTA dose reduction.
• Grade 3 or 4 neutropenia occurred in patients treated with VENCLEXTA. Monitor blood counts and for signs
of infection; manage as medically appropriate.
• Baseline neutrophil counts worsened in 95% to 100% of patients treated with VENCLEXTA in combination
with azacitidine or decitabine or low-dose cytarabine. Neutropenia can recur with subsequent cycles.
• Fatal and serious infections such as pneumonia and sepsis have occurred in patients with VENCLEXTA. Monitor
patients for signs and symptoms of infection and treat promptly. Withhold VENCLEXTA for Grade 3 and 4
infection until resolution.
• Do not administer live attenuated vaccines prior to, during, or after treatment until B-cell recovery occurs.
• VENCLEXTA may cause embryo-fetal harm. Advise females of reproductive potential to use effective
contraception during treatment and for at least 30 days after the last dose.

Visit venclextahcp.com/aml to learn more about VENCLEXTA in newly diagnosed AML

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

VEN+AZA demonstrated superior overall survival (OS) vs AZA1
Median OS was extended by 5.1 months in patients treated with VEN+AZA vs AZA
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• Median follow-up for OS was approximately 20.5 months (range: <0.1-30.7 months)3
– Median follow-up was estimated using reverse Kaplan-Meier methodology
VIALE-A: A randomized (2:1), double-blind, placebo-controlled, multicenter, phase 3 study that evaluated
the efficacy and safety of VENCLEXTA in combination with azacitidine (VEN+AZA; N=286) vs placebo
with azacitidine (PBO+AZA; N=145) in adults with newly diagnosed AML who were ≥75 years of age, or
had comorbidities (based on at least one of the following criteria: baseline ECOG performance status of
2–3, severe cardiac or pulmonary comorbidity, moderate hepatic impairment, CLcr <45 mL/min, or other
comorbidity) that precluded the use of intensive induction chemotherapy. Patients received VENCLEXTA
400 mg orally once daily on Days 1–28 following completion of the ramp-up dosing schedule or placebo in
combination with azacitidine 75 mg/m2 on Days 1–7 of each 28-day cycle beginning on Cycle 1, Day 1 until
disease progression or unacceptable toxicity. The primary endpoint was overall survival.1
VIALE-C phase 3 trial: VEN + low-dose cytarabine (LDAC): Efficacy of VEN+LDAC regimen was based on
CR rate and duration of CR with supportive evidence of rate of CR+CRh, duration of CR+CRh, and the rate
of conversion from transfusion dependence to transfusion independence. In the VIALE-C trial, VEN+LDAC
did not significantly improve OS versus placebo plus LDAC.1
M14-358 phase 1b trial: VEN+AZA or decitabine (DEC): VENCLEXTA was studied in a non-randomized,
open-label trial that evaluated the efficacy of VENCLEXTA in combination with AZA (N=84) or DEC (N=31)
in patients with newly diagnosed AML. Overall survival benefit was not evaluated for VENCLEXTA in
combination with decitabine.1
CI=confidence interval; mOS=median overall survival; HR=hazard ratio; ECOG=Eastern Cooperative Oncology Group; CLcr=creatinine
clearance; CR=complete remission; CR+CRh=complete remission and complete remission with partial hematologic recovery.

Important Safety Information
Tumor Lysis Syndrome
• Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients
treated with VENCLEXTA.
• VENCLEXTA can cause rapid reduction in tumor and thus poses a risk for TLS at initiation and during the
ramp-up phase in all patients. Changes in blood chemistries consistent with TLS that require prompt management
can occur as early as 6 to 8 hours following the first dose of VENCLEXTA and at each dose increase.

Important Safety Information
Tumor Lysis Syndrome
• Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients
treated with VENCLEXTA.
• VENCLEXTA can cause rapid reduction in tumor and thus poses a risk for TLS at initiation and during the ramp-up
phase in all patients. Changes in blood chemistries consistent with TLS that require prompt management can
occur as early as 6 to 8 hours following the first dose of VENCLEXTA and at each dose increase.
• In patients with AML who followed the current 3-day ramp-up dosing schedule and the TLS prophylaxis and
monitoring measures, the rate of TLS was 1.1% in patients who received VENCLEXTA in combination with
azacitidine. In patients with AML who followed a 4-day ramp-up dosing schedule and the TLS prophylaxis and
monitoring measures, the rate of TLS was 5.6% and included deaths and renal failure in patients who received
VENCLEXTA in combination with low-dose cytarabine.
• The risk of TLS is a continuum based on multiple factors, particularly reduced renal function, tumor burden, and
type of malignancy.
• Assess all patients for risk and provide appropriate prophylaxis for TLS, including hydration and anti-hyperuricemics.
Monitor blood chemistries and manage abnormalities promptly. Employ more intensive measures (IV hydration,
frequent monitoring, hospitalization) as overall risk increases. Interrupt dosing if needed; when restarting
VENCLEXTA follow dose modification guidance in the Prescribing Information.
• Concomitant use of VENCLEXTA with P-gp inhibitors or strong or moderate CYP3A inhibitors increases venetoclax
exposure, which may increase the risk of TLS at initiation and during the ramp-up phase, and requires VENCLEXTA
dose reduction.
Neutropenia
• In patients with AML, baseline neutrophil counts worsened in 95% to 100% of patients treated with VENCLEXTA in
combination with azacitidine or decitabine or low-dose cytarabine. Neutropenia can recur with subsequent cycles.
• Monitor complete blood counts. Interrupt dosing for severe neutropenia. Resume at same dose then reduce
duration based on remission status and first or subsequent occurrence of neutropenia. Consider supportive
measures including antimicrobials and growth factors (e.g., G-CSF).
Infections
• Fatal and serious infections such as pneumonia and sepsis have occurred in patients treated with VENCLEXTA.
Monitor patients for signs and symptoms of infection and treat promptly. Withhold VENCLEXTA for Grade 3
and 4 infection until resolution and resume at same dose.
Immunization
• Do not administer live attenuated vaccines prior to, during, or after treatment with VENCLEXTA until B-cell
recovery occurs. Advise patients that vaccinations may be less effective.
Embryo-Fetal Toxicity
• VENCLEXTA may cause embryo-fetal harm when administered to a pregnant woman. Advise females of
reproductive potential to use effective contraception during treatment with VENCLEXTA and for at least
30 days after the last dose.
Increased Mortality in Patients with Multiple Myeloma when VENCLEXTA is Added to Bortezomib
and Dexamethasone
• In a randomized trial (BELLINI; NCT02755597) in patients with relapsed or refractory multiple myeloma, the
addition of VENCLEXTA to bortezomib plus dexamethasone, a use for which VENCLEXTA is not indicated,
resulted in increased mortality. Treatment of patients with multiple myeloma with VENCLEXTA in combination
with bortezomib plus dexamethasone is not recommended outside of controlled clinical trials.
Adverse Reactions
• In patients with AML receiving combination therapy with azacitidine, the most frequent serious adverse reactions
(≥5%) were febrile neutropenia (30%), pneumonia (22%), sepsis (excluding fungal; 19%), and hemorrhage (6%). The
most common adverse reactions including hematological abnormalities (≥30%) of any grade were neutrophils
decreased (98%), platelets decreased (94%), lymphocytes decreased (91%), hemoglobin decreased (61%), nausea
(44%), diarrhea (43%), febrile neutropenia (42%), musculoskeletal pain (36%), pneumonia (33%), fatigue (31%), and
vomiting (30%). Fatal adverse reactions occurred in 23% of patients who received VENCLEXTA in combination with
azacitidine, with the most frequent (≥2%) being pneumonia (4%), sepsis (excluding fungal; 3%), and hemorrhage (2%).

• In patients with AML receiving combination therapy with decitabine, the most frequent serious adverse reactions
(≥10%) were sepsis (excluding fungal; 46%), febrile neutropenia (38%), and pneumonia (31%). The most common
adverse reactions including hematological abnormalities (≥30%) of any grade were neutrophils decreased (100%),
lymphocytes decreased (100%), white blood cells decreased (100%), platelets decreased (92%), hemoglobin
decreased (69%), febrile neutropenia (69%), fatigue (62%), constipation (62%), musculoskeletal pain (54%), dizziness
(54%), nausea (54%), abdominal pain (46%), diarrhea (46%), pneumonia (46%), sepsis (excluding fungal; 46%), cough
(38%), pyrexia (31%), hypotension (31%), oropharyngeal pain (31%), edema (31%), and vomiting (31%). One (8%)
fatal adverse reaction of bacteremia occurred within 30 days of starting treatment.
• In patients with AML receiving combination therapy with low-dose cytarabine, the most frequent serious adverse
reactions (≥10%) were pneumonia (17%), febrile neutropenia (16%), and sepsis (excluding fungal; 12%). The most
common adverse reactions including hematological abnormalities (≥30%) of any grade were platelets decreased
(97%), neutrophils decreased (95%), lymphocytes decreased (92%), hemoglobin decreased (63%), nausea (42%), and
febrile neutropenia (32%). Fatal adverse reactions occurred in 23% of patients who received VENCLEXTA in
combination with LDAC, with the most frequent (≥5%) being pneumonia (6%) and sepsis (excluding fungal; 7%).
Drug Interactions
• Concomitant use with a P-gp inhibitor or a strong or moderate CYP3A inhibitor increases VENCLEXTA exposure,
which may increase VENCLEXTA toxicities, including the risk of TLS. Consider alternative medications or adjust
VENCLEXTA dosage and monitor more frequently for adverse reactions. Resume the VENCLEXTA dosage that
was used prior to concomitant use of a P-gp inhibitor or a strong or moderate CYP3A inhibitor 2 to 3 days after
discontinuation of the inhibitor.
• Patients should avoid grapefruit products, Seville oranges, and starfruit during treatment as they contain inhibitors
of CYP3A.
• Avoid concomitant use of strong or moderate CYP3A inducers.
• Monitor international normalized ratio (INR) more frequently in patients receiving warfarin.
• Avoid concomitant use of VENCLEXTA with a P-gp substrate. If concomitant use is unavoidable, separate dosing
of the P-gp substrate at least 6 hours before VENCLEXTA.
Lactation
• Advise nursing women not to breastfeed during treatment with VENCLEXTA and for 1 week after the last dose.
Females and Males of Reproductive Potential
• Advise females of reproductive potential to use effective contraception during treatment with VENCLEXTA and
for at least 30 days after the last dose.
• Based on findings in animals, VENCLEXTA may impair male fertility
Hepatic Impairment
• Reduce the dose of VENCLEXTA for patients with severe hepatic impairment (Child-Pugh C); monitor these
patients more frequently for signs of adverse reactions. No dose adjustment is recommended for patients with
mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic impairment.

Please see Brief Summary of full Prescribing Information on the pages following this advertisement.
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VENCLEXTA® (venetoclax tablets)
INDICATIONS AND USAGE
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma
VENCLEXTA is indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL) or small
lymphocytic lymphoma (SLL).
Acute Myeloid Leukemia
VENCLEXTA is indicated in combination with azacitidine, or decitabine, or low-dose cytarabine for the
treatment of newly diagnosed acute myeloid leukemia (AML) in adults 75 years or older, or who have
comorbidities that preclude use of intensive induction chemotherapy.
CONTRAINDICATIONS
Concomitant use of VENCLEXTA with strong CYP3A inhibitors at initiation and during the ramp-up phase is
contraindicated in patients with CLL/SLL due to the potential for increased risk of tumor lysis syndrome [see
Drug Interactions].
WARNINGS AND PRECAUTIONS
Tumor Lysis Syndrome
Tumor lysis syndrome (TLS), including fatal events and renal failure requiring dialysis, has occurred in patients
treated with VENCLEXTA [see Adverse Reactions].
VENCLEXTA can cause rapid reduction in tumor and thus poses a risk for TLS at initiation and during the
ramp-up phase in all patients, and during reinitiation after dosage interruption in patients with CLL/SLL.
Changes in blood chemistries consistent with TLS that require prompt management can occur as early as
6 to 8 hours following the first dose of VENCLEXTA and at each dose increase. TLS, including fatal cases, has
been reported after a single 20 mg dose of VENCLEXTA.
In patients with CLL/SLL who followed the current (5-week) dose ramp-up and the TLS prophylaxis and
monitoring measures, the rate of TLS was 2% in the VENCLEXTA CLL/SLL monotherapy trials. The rate of TLS
remained consistent with VENCLEXTA in combination with obinutuzumab or rituximab. With a 2- to 3-week
dose ramp-up and higher starting dose in patients with CLL/SLL, the TLS rate was 13% and included deaths
and renal failure [see Adverse Reactions].
In patients with AML who followed the current 3-day ramp-up dosing schedule and the TLS prophylaxis and
monitoring measures, the rate of TLS was 1.1% in patients who received VENCLEXTA in combination with
azacitidine (VIALE-A). In patients with AML who followed a 4-day ramp-up dosing schedule and the TLS
prophylaxis and monitoring measures, the rate of TLS was 5.6% and included deaths and renal failure in
patients who received VENCLEXTA in combination with low-dose cytarabine (VIALE-C) [see Adverse Reactions].
The risk of TLS is a continuum based on multiple factors, particularly reduced renal function, tumor burden,
and type of malignancy. Splenomegaly may also increase the risk of TLS in patients with CLL/SLL.
Assess all patients for risk and provide appropriate prophylaxis for TLS, including hydration and
anti-hyperuricemics. Monitor blood chemistries and manage abnormalities promptly. Employ more intensive
measures (intravenous hydration, frequent monitoring, hospitalization) as overall risk increases. Interrupt
dosing if needed; when restarting VENCLEXTA, follow dose modification guidance in the full Prescribing
Information.
Concomitant use of VENCLEXTA with P-gp inhibitors or strong or moderate CYP3A inhibitors increases
venetoclax exposure, which may increase the risk of TLS at initiation and during the ramp-up phase of
VENCLEXTA. For patients with CLL/SLL, coadministration of VENCLEXTA with strong CYP3A inhibitors at
initiation and during the 5-week ramp-up phase is contraindicated [see Contraindications]. For patients with
AML, reduce the dose of VENCLEXTA when coadministered with strong CYP3A inhibitors at initiation and during
the 3- or 4-day ramp-up phase. For patients with CLL/SLL or AML, reduce the dose of VENCLEXTA when
coadministered with moderate CYP3A4 inhibitors or P-gp inhibitors [see Drug Interactions].
Neutropenia
In patients with CLL, Grade 3 or 4 neutropenia developed in 63% to 64% of patients and Grade 4 neutropenia
developed in 31% to 33% of patients when treated with VENCLEXTA in combination and monotherapy studies.
Febrile neutropenia occurred in 4% to 6% of patients [see Adverse Reactions].
In patients with AML, baseline neutrophil counts worsened in 95% to 100% of patients treated with
VENCLEXTA in combination with azacitidine, decitabine, or low-dose cytarabine. Neutropenia can recur with
subsequent cycles.
Monitor complete blood counts throughout the treatment period. Consider supportive measures, including
antimicrobials and growth factors (e.g., G-CSF).
Infections
Fatal and serious infections, such as pneumonia and sepsis, have occurred in patients treated with VENCLEXTA
[see Adverse Reactions].
Monitor patients for signs and symptoms of infection and treat promptly. Withhold VENCLEXTA for Grade 3 and
4 infection until resolution.
Immunization
Do not administer live attenuated vaccines prior to, during, or after treatment with VENCLEXTA until B-cell
recovery occurs. The safety and efficacy of immunization with live attenuated vaccines during or following
VENCLEXTA therapy have not been studied. Advise patients that vaccinations may be less effective.
Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, VENCLEXTA may cause embryo-fetal harm when
administered to a pregnant woman. In an embryo-fetal study conducted in mice, administration of venetoclax
to pregnant animals at exposures equivalent to that observed in patients at a dose of 400 mg daily resulted in
post-implantation loss and decreased fetal weight.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use
effective contraception during treatment with VENCLEXTA and for at least 30 days after the last dose [see Use
in Specific Populations]
Increased Mortality in Patients with Multiple Myeloma when VENCLEXTA is Added to Bortezomib and
Dexamethasone
In a randomized trial (BELLINI; NCT02755597) in patients with relapsed or refractory multiple myeloma, the
addition of VENCLEXTA to bortezomib plus dexamethasone, a use for which VENCLEXTA is not indicated,
resulted in increased mortality. Treatment of patients with multiple myeloma with VENCLEXTA in combination
with bortezomib plus dexamethasone is not recommended outside of controlled clinical trials.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Tumor Lysis Syndrome [see Warnings and Precautions]
• Neutropenia [see Warnings and Precautions]
• Infections [see Warnings and Precautions]
Clinical Trials Experience
Because clinical trials are conducted under widely variable conditions, adverse event rates observed in clinical
trials of a drug cannot be directly compared with rates of clinical trials of another drug and may not reflect the
rates observed in practice.
In CLL/SLL, the safety population reflects exposure to VENCLEXTA as monotherapy in patients in M13-982,
M14-032, and M12-175 and in combination with obinutuzumab or rituximab in patients in CLL14 and
MURANO. In this CLL/SLL safety population, the most common adverse reactions (≥20%) for VENCLEXTA
were neutropenia, thrombocytopenia, anemia, diarrhea, nausea, upper respiratory tract infection, cough,
musculoskeletal pain, fatigue, and edema.
In AML, the safety population reflects exposure to VENCLEXTA in combination with decitabine, azacitidine, or
low-dose cytarabine in patients in M14-358, VIALE-A, and VIALE-C. In this safety population, the most common
adverse reactions (≥30% in any trial) were nausea, diarrhea, thrombocytopenia, constipation, neutropenia,
febrile neutropenia, fatigue, vomiting, edema, pyrexia, pneumonia, dyspnea, hemorrhage, anemia, rash,
abdominal pain, sepsis, musculoskeletal pain, dizziness, cough, oropharyngeal pain, and hypotension.
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma
VENCLEXTA in Combination with Obinutuzumab
The safety of VENCLEXTA in combination with obinutuzumab (VEN+G) (N=212) versus obinutuzumab in
combination with chlorambucil (GClb) (N=214) was evaluated in CLL14, a randomized, open-label, actively
controlled trial in patients with previously untreated CLL. Patients randomized to the VEN+G arm were treated
with VENCLEXTA and obinutuzumab in combination for six cycles, then with VENCLEXTA as monotherapy for
an additional six cycles. Patients initiated the first dose of the 5-week ramp-up for VENCLEXTA on Day 22
of Cycle 1 and once completed, continued VENCLEXTA 400 mg orally once daily for a total of 12 cycles. The
trial required a total Cumulative Illness Rating Scale (CIRS) >6 or CLcr <70 mL/min, hepatic transaminases
and total bilirubin ≤2 times upper limit of normal and excluded patients with any individual organ/system
impairment score of 4 by CIRS except eye, ear, nose, and throat organ system. The median duration of
exposure to VENCLEXTA was 10.5 months (range: 0 to 13.5 months) and the median number of cycles of
obinutuzumab was 6 in the VEN+G arm.
Serious adverse reactions were reported in 49% of patients in the VEN+G arm, most often due to febrile
neutropenia and pneumonia (5% each). Fatal adverse reactions that occurred in the absence of disease
progression and with onset within 28 days of the last study treatment were reported in 2% (4/212) of patients,
most often from infection.
In the VEN+G arm, adverse reactions led to treatment discontinuation in 16% of patients, dose reduction in
21%, and dose interruption in 74%. Neutropenia led to discontinuation of VENCLEXTA in 2% of patients, dose
reduction in 13%, and dose interruption in 41%.
Table 1 presents adverse reactions identified in CLL14.
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Table 1. Adverse Reactions (≥10%) in Patients Treated with VEN+G in CLL14
VENCLEXTA + Obinutuzumab
(N = 212)
Adverse Reaction
All Grades
Grade ≥3
(%)
(%)
Blood and lymphatic system disorders
60
56
Neutropeniaa
17
8
Anemiaa
Gastrointestinal disorders
Diarrhea
28
4
Nausea
19
0
Constipation
13
0
Vomiting
10
1
General disorders and administration site conditions
21
Fatiguea
Infections and infestations
Upper respiratory
17
tract infectiona
aIncludes multiple adverse reaction terms.

Obinutuzumab + Chlorambucil
(N = 214)
All Grades
Grade ≥3
(%)
(%)
62
20

52
7

15
22
9
8

1
1
0
1

2

23

1

1

17

1

Other clinically important adverse reactions (All Grades) reported in <10% of patients treated with VEN+G are
presented below:
Blood and lymphatic system disorders: febrile neutropenia (6%)
Infection and infestations (all include multiple adverse reaction terms): pneumonia (9%), urinary tract
infection (6%), sepsis (4%)
Metabolism and nutrition disorder: tumor lysis syndrome (1%)
During treatment with VENCLEXTA monotherapy after completion of VEN+G, the adverse reaction that occurred
in ≥10% of patients was neutropenia (26%). The grade ≥3 adverse reactions that occurred in ≥2% of patients
were neutropenia (23%) and anemia (2%).
Table 2 presents laboratory abnormalities CLL14.
Table 2. New or Worsening Clinically Important Laboratory Abnormalities (≥10%) in Patients Treated
with VEN+G in CLL14

Laboratory

Abnormalitya

Hematology
Leukopenia
Lymphopenia
Neutropenia
Thrombocytopenia
Anemia
Chemistry
Blood creatinine increased
Hypocalcemia
Hyperkalemia
Hyperuricemia
aIncludes

VENCLEXTA +
Obinutuzumab
(N = 212)

Obinutuzumab +
Chlorambucil
(N = 214)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

90
87
83
68
53

46
57
63
28
15

89
87
79
71
46

41
51
56
26
11

80
67
41
38

6
9
4
38

74
58
35
38

2
4
3
38

laboratory abnormalities that were new or worsening, or with worsening from baseline unknown.

Grade 4 laboratory abnormalities that developed in ≥2% of patients treated with VEN+G included neutropenia
(32%), leukopenia and lymphopenia (10%), thrombocytopenia (8%), hypocalcemia (8%), hyperuricemia (7%),
blood creatinine increased (3%), hypercalcemia (3%), and hypokalemia (2%).
VENCLEXTA in Combination with Rituximab
The safety of VENCLEXTA in combination with rituximab (VEN+R) (N=194) versus bendamustine in combination
with rituximab (B+R) (N=188) was evaluated in MURANO. Patients randomized to VEN+R completed the
scheduled ramp-up (5 weeks) and received VENCLEXTA 400 mg once daily, in combination with rituximab for
6 cycles followed by VENCLEXTA monotherapy, for a total of 24 months after ramp-up. At the time of analysis,
the median duration of exposure to VENCLEXTA was 22 months and the median number of cycles of rituximab
was 6 in the VEN+R arm.
Serious adverse reactions were reported in 46% of patients in the VEN+R arm, with most frequent (≥5%)
being pneumonia (9%). Fatal adverse reactions that occurred in the absence of disease progression and
within 30 days of the last VENCLEXTA treatment and/or 90 days of last rituximab were reported in
2% (4/194) of patients.
In the VEN+R arm, adverse reactions led to treatment discontinuation in 16% of patients, dose reduction
in 15%, and dose interruption in 71%. Neutropenia and thrombocytopenia each led to discontinuation of
VENCLEXTA in 3% of patients. Neutropenia led to dose interruption of VENCLEXTA in 46% of patients.
Table 3 presents adverse reactions identified in MURANO.
Table 3. Adverse Reactions (≥10%) in Patients Treated with VEN+R in MURANO
VENCLEXTA + Rituximab
(N = 194)
All Grades
Grade ≥3
(%)
(%)
Blood and lymphatic system disorders
65
62
Neutropeniaa
16
11
Anemiaa
Gastrointestinal disorders
Diarrhea
40
3
Nausea
21
1
Constipation
14
<1
Infections and infestations
Upper respiratory
39
2
tract infectiona
Lower respiratory
18
2
tract infectiona
Pneumoniaa
10
7
General disorders and administration site conditions
22
2
Fatiguea
aIncludes multiple adverse reaction terms.
Adverse Reaction

Bendamustine + Rituximab
(N = 188)
All Grades
Grade ≥3
(%)
(%)
50
23

44
14

17
34
21

1
1
0

23

2

10

2

14

10

26

<1

Other clinically important adverse reactions (All Grades) reported in <10% of patients treated with VEN+R are
presented below:
Blood and lymphatic system disorders: febrile neutropenia (4%)
Gastrointestinal disorders: vomiting (8%)
Infections and infestations: sepsis (<1%)
Metabolism and nutrition disorders: tumor lysis syndrome (3%)
During treatment with VENCLEXTA monotherapy after completion of VEN+R combination treatment, adverse
reactions that occurred in ≥10% of patients were upper respiratory tract infection (21%), diarrhea (19%),
neutropenia (16%), and lower respiratory tract infections (11%). The Grade 3 or 4 adverse reactions that
occurred in ≥2% of patients were neutropenia (12%) and anemia (3%).
Table 4 presents laboratory abnormalities identified in MURANO.

Table 4. New or Worsening Clinically Important Laboratory Abnormalities (≥10%) in Patients Treated
with VEN+R in MURANO

Laboratory Abnormality

VENCLEXTA + Rituximab
(N = 194)
Grade 3 or 4
All Gradesa
(%)
(%)

Bendamustine + Rituximab
(N = 188)
All Gradesa
Grade 3 or 4
(%)
(%)

Hematology
Leukopenia
89
46
81
35
Lymphopenia
87
56
79
55
Neutropenia
86
64
84
59
Anemia
50
12
63
15
Thrombocytopenia
49
15
60
20
Chemistry
Blood creatinine increased
77
<1
78
1
Hypocalcemia
62
5
51
2
Hyperuricemia
36
36
33
33
Hyperkalemia
24
3
19
2
aIncludes laboratory abnormalities that were new or worsening, or with worsening from baseline unknown.
Grade 4 laboratory abnormalities that developed in ≥2% of patients treated with VEN+R included neutropenia
(31%), lymphopenia (16%), leukopenia (6%), thrombocytopenia (6%), hyperuricemia (4%), hypocalcemia (2%),
hypoglycemia (2%), and hypermagnesemia (2%).
VENCLEXTA as Monotherapy
The safety of VENCLEXTA was evaluated in pooled data from three single-arm trials (M13-982, M14-032,
and M12-175). Patients received VENCLEXTA 400 mg orally once daily after completing the ramp-up phase
(N=352). The median duration of treatment with VENCLEXTA at the time of data analysis was 14.5 months
(range: 0 to 50 months). Fifty-two percent of patients received VENCLEXTA for more than 60 weeks.
In the pooled dataset, the median age was 66 years (range: 28 to 85 years), 93% were White, and 68% were
male. The median number of prior therapies was 3 (range: 0 to 15).
Serious adverse reactions were reported in 52% of patients, with the most frequent (≥5%) being pneumonia
(9%), febrile neutropenia (5%), and sepsis (5%). Fatal adverse reactions that occurred in the absence of
disease progression and within 30 days of venetoclax treatment were reported in 2% of patients in the
VENCLEXTA monotherapy studies, most often (2 patients) from septic shock.
Adverse reactions led to treatment discontinuation in 9% of patients, dose reduction in 13%, and
dose interruption in 36%. The most frequent adverse reactions leading to drug discontinuation were
thrombocytopenia and autoimmune hemolytic anemia. The most frequent adverse reaction (≥5%) leading to
dose reductions or interruptions was neutropenia (8%).
Table 5 presents adverse reactions identified in these trials.
Table 5. Adverse Reactions Reported in ≥10% (All Grades) or ≥5% (Grade ≥3) of Patients with Previously
Treated CLL/SLL Who Received VENCLEXTA Monotherapy
Adverse Reaction

VENCLEXTA
(N = 352)
All Grades
(%)

Grade ≥3
(%)

Blood and lymphatic system disorders
50
45
Neutropeniaa
Anemiaa
33
18
29
20
Thrombocytopeniaa
11
7
Lymphopeniaa
Febrile neutropenia
6
6
Gastrointestinal disorders
Diarrhea
43
3
Nausea
42
1
18
3
Abdominal paina
Vomiting
16
1
Constipation
16
<1
13
<1
Mucositisa
Infections and infestations
a
36
1
Upper respiratory tract infection
Pneumoniaa
14
8
Lower respiratory tract infectiona
11
2
General disorders and administration site conditions
32
4
Fatiguea
Edemaa
22
2
Pyrexia
18
<1
Musculoskeletal and connective tissue disorders
29
2
Musculoskeletal paina
Arthralgia
12
<1
Respiratory, thoracic, and mediastinal disorders
22
0
Cougha
Dyspneaa
13
1
Nervous system disorders
Headache
18
<1
14
0
Dizzinessa
Skin and subcutaneous tissue disorders
18
<1
Rasha
Adverse reactions graded using NCI Common Terminology Criteria for Adverse Events version 4.0.
aIncludes multiple adverse reaction terms.
Table 6 presents laboratory abnormalities reported throughout treatment that were new or worsening from
baseline. The most common (>5%) Grade 4 laboratory abnormalities observed with VENCLEXTA monotherapy
were hematologic laboratory abnormalities, including neutropenia (33%), leukopenia (11%), thrombocytopenia
(15%), and lymphopenia (9%).
Table 6. New or Worsening Laboratory Abnormalities in ≥40% (All Grades) or ≥10% (Grade 3 or 4) of
Patients with Previously Treated CLL/SLL Who Received VENCLEXTA Monotherapy
Laboratory Abnormality

VENCLEXTA
(N = 352)
All Grades
(%)

a

Grade 3 or 4
(%)

Hematology
Leukopenia
89
42
Neutropenia
87
63
Lymphopenia
74
40
Anemia
71
26
Thrombocytopenia
64
31
Chemistry
Hypocalcemia
87
12
Hyperglycemia
67
7
Hyperkalemia
59
5
AST increased
53
3
Hypoalbuminemia
49
2
Hypophosphatemia
45
11
Hyponatremia
40
9
aIncludes laboratory abnormalities that were new or worsening, or worsening from baseline unknown.
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Important Adverse Reactions in CLL/SLL
Tumor Lysis Syndrome
Tumor lysis syndrome is an important identified risk when initiating VENCLEXTA.
CLL14
The incidence of TLS was 1% (3/212) in patients treated with VEN+G [see Warnings and Precautions]. All three
events of TLS resolved and did not lead to withdrawal from the trial. Obinutuzumab administration was delayed
in two cases in response to the TLS events.
MURANO
The incidence of TLS was 3% (6/194) in patients treated with VEN+R. After 77/389 patients were enrolled
in the trial, the protocol was amended to incorporate the current TLS prophylaxis and monitoring measures.
All events of TLS occurred during the VENCLEXTA ramp-up period and were resolved within two days. All
six patients completed the ramp-up and reached the recommended daily dose of 400 mg of VENCLEXTA. No
clinical TLS was observed in patients who followed the current 5-week ramp-up schedule and TLS prophylaxis
and monitoring measures. Rates of laboratory abnormalities relevant to TLS for patients treated with VEN+R
are presented in Table 4.
Monotherapy Studies (M13-982 and M14-032)
In 168 patients with CLL treated according to recommendations described in sections 2.1 and 2.2, the rate of
TLS was 2%. All events either met laboratory TLS criteria (laboratory abnormalities that met ≥2 of the following
within 24 hours of each other: potassium >6 mmol/L, uric acid >476 µmol/L, calcium <1.75 mmol/L, or
phosphorus >1.5 mmol/L), or were reported as TLS events. The events occurred in patients who had a lymph
node(s) ≥5 cm and/or absolute lymphocyte count (ALC) ≥25 x 109/L. All events resolved within 5 days. No TLS
with clinical consequences such as acute renal failure, cardiac arrhythmias, or sudden death and/or seizures
was observed in these patients. All patients had CLcr ≥50 mL/min. Laboratory abnormalities relevant to TLS
were hyperkalemia (17% all Grades, 1% Grade ≥3), hyperphosphatemia (14% all Grades, 2% Grade ≥3),
hypocalcemia (16% all Grades, 2% Grade ≥3), and hyperuricemia (10% all Grades, <1% Grade ≥3).
In the initial Phase 1 dose-finding trials, which had shorter (2-3 week) ramp-up phase and higher starting
doses, the incidence of TLS was 13% (10/77; 5 laboratory TLS, 5 clinical TLS), including 2 fatal events and
3 events of acute renal failure, 1 requiring dialysis. After this experience, TLS risk assessment, dosing regimen,
TLS prophylaxis and monitoring measures were revised.
Acute Myeloid Leukemia
VENCLEXTA in Combination with Azacitidine
The safety of VENCLEXTA in combination with azacitidine (VEN+AZA) (N=283) versus placebo in combination
with azacitidine (PBO+AZA) (N=144) was evaluated in VIALE-A, a double-blind, randomized trial, in patients
with newly diagnosed AML. At baseline, patients were ≥75 years of age or had comorbidities that precluded
the use of intensive induction chemotherapy based on at least one of the following criteria: baseline ECOG
performance status of 2-3, severe cardiac or pulmonary comorbidity, moderate hepatic impairment, CLcr
<45 mL/min, or other comorbidity. Patients were randomized to receive VENCLEXTA 400 mg orally once
daily after completion of the ramp-up phase in combination with azacitidine (75 mg/m2 either intravenously
or subcutaneously on Days 1-7 of each 28-day cycle) or placebo in combination with azacitidine. Among
patients who received VEN+AZA, the median duration of exposure to VENCLEXTA was 7.6 months
(range: <0.1 to 30.7 months).
Serious adverse reactions were reported in 83% of patients who received VEN+AZA, with the most frequent
(≥5%) being febrile neutropenia (30%), pneumonia (22%), sepsis (excluding fungal; 19%), and hemorrhage
(6%). Fatal adverse reactions occurred in 23% of patients who received VEN+AZA, with the most frequent
(≥2%) being pneumonia (4%), sepsis (excluding fungal; 3%), and hemorrhage (2%).
Adverse reactions led to permanent discontinuation of VENCLEXTA in 24% of patients, dose reductions in
2%, and dose interruptions in 72%. Adverse reactions which led to discontinuation of VENCLEXTA in ≥2% of
patients were sepsis (excluding fungal; 3%) and pneumonia (2%). The most frequent adverse reaction leading
to dose reduction was pneumonia (0.7%). Adverse reactions which required a dose interruption in ≥5% of
patients included febrile neutropenia (20%), neutropenia (20%), pneumonia (14%), sepsis (excluding fungal;
11%), and thrombocytopenia (10%). Among patients who achieved bone marrow clearance of leukemia,
53% underwent dose interruptions for absolute neutrophil count (ANC) <500/microliter.
Table 7 presents adverse reactions identified in VIALE-A.
Table 7. Adverse Reactions (≥10%) in Patients with AML Who Received VEN+AZA with a Difference
Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Reactions Compared with PBO+AZA in
VIALE-A
Adverse Reaction

VENCLEXTA + Azacitidine
(N = 283)
All Grades
Grade 3 or 4
(%)
(%)

Placebo + Azacitidine
(N = 144)
All Grades
Grade 3 or 4
(%)
(%)

Gastrointestinal disorders
Nausea
44
2
35
<1
43
5
33
3
Diarrheaa
30
2
23
<1
Vomitingb
Stomatitisc
18
1
13
0
Abdominal paind
18
<1
13
0
Blood and lymphatic system disorders
Febrile neutropenia
42
42
19
19
Musculoskeletal and connective tissue disorders
36
2
28
1
Musculoskeletal paine
General disorders and administration site conditions
31
6
23
2
Fatiguef
Edemag
27
<1
19
0
Vascular disorders
27
7
24
3
Hemorrhageh
12
5
8
3
Hypotensioni
Metabolism and nutrition disorders
Decreased appetitej
25
4
17
<1
Skin and subcutaneous tissue disorders
25
1
15
0
Rashk
Infections and infestations
22
22
16
14
Sepsisl (excluding fungal)
16
6
9
6
Urinary tract infectionm
Respiratory, thoracic and mediastinal disorders
Dyspnean
18
4
10
2
Nervous system disorders
17
<1
8
<1
Dizzinesso
aIncludes diarrhea and colitis.
bIncludes vomiting and hematemesis.
cIncludes stomatitis, mouth ulceration, mucosal inflammation, cheilitis, aphthous ulcer, glossitis, and tongue
ulceration.
dIncludes abdominal pain, abdominal pain upper, abdominal discomfort, and abdominal pain lower.
eIncludes arthralgia, back pain, pain in extremity, musculoskeletal pain, bone pain, myalgia, neck pain,
non-cardiac chest pain, arthritis, musculoskeletal chest pain, musculoskeletal stiffness, spinal pain, and
musculoskeletal discomfort.
fIncludes fatigue and asthenia.
gIncludes edema peripheral, edema, generalized edema, eyelid edema, face edema, penile edema,
periorbital edema, and swelling.
hIncludes epistaxis, hematuria, conjunctival hemorrhage, hemoptysis, hemorrhoidal hemorrhage, gingival
bleeding, mouth hemorrhage, hemorrhage intracranial, vaginal hemorrhage, cerebral hemorrhage,
gastrointestinal hemorrhage, muscle hemorrhage, skin hemorrhage, upper gastrointestinal hemorrhage, anal
hemorrhage, eye hemorrhage, gastritis hemorrhagic, hemorrhage, hemorrhage urinary tract, hemorrhagic
diathesis, hemorrhagic stroke, hemorrhagic vasculitis, lower gastrointestinal hemorrhage, mucosal
hemorrhage, penile hemorrhage, post procedural hemorrhage, rectal hemorrhage, retinal hemorrhage,
shock hemorrhagic, soft tissue hemorrhage, subdural hemorrhage, tongue hemorrhage, urethral
hemorrhage, vessel puncture site hemorrhage, vitreous hemorrhage, and wound hemorrhage.
iIncludes hypotension and orthostatic hypotension.
jIncludes decreased appetite and hypophagia.
kIncludes rash, rash maculo-papular, rash macular, drug eruption, rash papular, rash pustular, eczema,
rash erythematous, rash pruritic, dermatitis acneiform, rash morbilliform, dermatitis, eczema asteatotic,
exfoliative rash, and perivascular dermatitis.
lIncludes sepsis, escherichia bacteremia, escherichia sepsis, septic shock, bacteremia, staphylococcal
bacteremia, klebsiella bacteremia, staphylococcal sepsis, streptococcal bacteremia, enterococcal
bacteremia, klebsiella sepsis, pseudomonal bacteremia, pseudomonal sepsis, urosepsis, bacterial sepsis,
clostridial sepsis, enterococcal sepsis, neutropenic sepsis, and streptococcal sepsis.
mIncludes urinary tract infection, escherichia urinary tract infection, cystitis, urinary tract infection
enterococcal, urinary tract infection bacterial, pyelonephritis acute, and urinary tract infection pseudomonal.
nIncludes dyspnea, dyspnea exertional, and dyspnea at rest.
oIncludes dizziness and vertigo.
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Other clinically important adverse reactions (All Grades) at ≥10% that did not meet criteria for Table 7 or
<10% are presented below:
Hepatobiliary disorders: cholecystitis/cholelithiasisa (4%)
Infections and infestations: pneumoniab (33%)
Metabolism and nutrition disorders: tumor lysis syndrome (1%)
Nervous system disorders: headachec (11%)
Investigations: weight decreased (13%).
aIncludes cholecystitis acute, cholelithiasis, cholecystitis, and cholecystitis chronic.
bIncludes pneumonia, lung infection, pneumonia fungal, pneumonia klebsiella, atypical pneumonia, lower
respiratory tract infection, pneumonia viral, lower respiratory tract infection fungal, pneumonia hemophilus,
pneumonia pneumococcal, and pneumonia respiratory syncytial viral.
cIncludes headache and tension headache.
Table 8 presents laboratory abnormalities identified in VIALE-A.
Table 8. New or Worsening Laboratory Abnormalities (≥10%) in Patients with AML Who Received
VEN+AZA with a Difference Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Reactions
Compared with PBO+AZA in VIALE-A
Laboratory Abnormality

VENCLEXTA +
Azacitidine
All Grades
Grade 3 or 4
(%)
(%)

Placebo +
Azacitidine
All Grades
Grade 3 or 4
(%)
(%)

Hematology
Neutrophils decreased
98
98
88
81
Platelet decreased
94
88
94
80
Lymphocytes decreased
91
71
72
39
Hemoglobin decreased
61
57
56
52
Chemistry
Bilirubin increased
53
7
40
4
Calcium decreased
51
6
39
9
Sodium decreased
46
14
47
8
Alkaline phosphatase increased
42
1
29
<1
Blood bicarbonate decreased
31
<1
25
0
The denominator used to calculate the rate varied from 85 to 144 in the PBO+AZA arm and from 125 to 283
in the VEN+AZA arm based on the number of patients with at least one post-treatment value.
VENCLEXTA in Combination with Azacitidine or Decitabine
The safety of VENCLEXTA in combination with azacitidine (N=67) or decitabine (N=13) was evaluated in
M14-358, a non-randomized trial of patients with newly diagnosed AML. At baseline, patients were ≥75 years
of age, or had comorbidities that precluded the use of intensive induction chemotherapy based on at least one
of the following criteria: baseline ECOG performance status of 2-3, severe cardiac or pulmonary comorbidity,
moderate hepatic impairment, CLcr <45 mL/min, or other comorbidity . Patients received VENCLEXTA 400 mg
orally once daily after completion of the ramp-up phase in combination with azacitidine (75 mg/m2 either
intravenously or subcutaneously on Days 1-7 of each 28-day cycle) or decitabine (20 mg/m2 intravenously on
Days 1-5 of each 28-day cycle).
Azacitidine
The median duration of exposure to VENCLEXTA when administered in combination with azacitidine was
6.5 months (range: 0.1 to 38.1 months). The safety of VENCLEXTA in combination with azacitidine in this trial is
consistent with that of VIALE-A.
Decitabine
The median duration of exposure to VENCLEXTA when administered in combination with decitabine was
8.4 months (range: 0.5 to 39 months).
Serious adverse reactions were reported in 85% of patients who received VENCLEXTA with decitabine, the
most frequent (≥10%) being sepsis (excluding fungal; 46%), febrile neutropenia (38%), and pneumonia (31%).
One (8%) fatal adverse reaction of bacteremia occurred within 30 days of starting treatment.
Permanent discontinuation of VENCLEXTA due to adverse reactions occurred in 38% of patients. The most
frequent adverse reaction leading to permanent discontinuation (≥5%) was pneumonia (8%).
Dosage reductions of VENCLEXTA due to adverse reactions occurred in 15% of patients. The most frequent
adverse reaction leading to dose reduction (≥5%) was neutropenia (15%).
Dosage interruptions of VENCLEXTA due to adverse reactions occurred in 69% of patients. The most frequent
adverse reactions leading to dose interruption (≥10%) were neutropenia (38%), febrile neutropenia (23%),
leukopenia (15%), and pneumonia (15%).
The most common adverse reactions (≥30%) were febrile neutropenia (69%), fatigue (62%), constipation
(62%), musculoskeletal pain (54%), dizziness (54%), nausea (54%), abdominal pain (46%), diarrhea
(46%), pneumonia (46%), sepsis (excluding fungal; 46%), cough (38%), pyrexia (31%), hypotension (31%),
oropharyngeal pain (31%), edema (31%), and vomiting (31%). The most common laboratory abnormalities
(≥30%) were neutrophils decreased (100%), lymphocytes decreased (100%), white blood cells decreased
(100%), platelets decreased (92%), calcium decreased (85%), hemoglobin decreased (69%), glucose
increased (69%), magnesium decreased (54%), potassium decreased (46%), bilirubin increased (46%),
albumin decreased (38%), alkaline phosphatase increased (38%), sodium decreased (38%), ALT increased
(31%), creatinine increased (31%), and potassium increased (31%).
VENCLEXTA in Combination with Low-Dose Cytarabine
VIALE-C
The safety of VENCLEXTA in combination with low-dose cytarabine (VEN+LDAC) (N=142) versus placebo with
low-dose cytarabine (PBO+LDAC) (N=68) was evaluated in VIALE-C, a double-blind randomized trial in patients
with newly diagnosed AML. At baseline, patients were ≥75 years of age, or had comorbidities that precluded
the use of intensive induction chemotherapy based on at least one of the following criteria: baseline ECOG
performance status of 2-3, severe cardiac or pulmonary comorbidity, moderate hepatic impairment,
CLcr <45 mL/min, or other comorbidity. Patients were randomized to receive VENCLEXTA 600 mg orally once
daily after completion of a 4-day ramp-up phase in combination with low-dose cytarabine (20 mg/m2
subcutaneously once daily on Days 1-10 of each 28-day cycle) or placebo in combination with low-dose
cytarabine. Among patients who received VEN+LDAC, the median duration of exposure to VENCLEXTA was
3.9 months (range: <0.1 to 17.1 months).
Serious adverse reactions were reported in 65% of patients who received VEN+LDAC, with the most frequent
(≥10%) being pneumonia (17%), febrile neutropenia (16%), and sepsis (excluding fungal; 12%). Fatal
adverse reactions occurred in 23% of patients who received VEN+LDAC, with the most frequent (≥5%) being
pneumonia (6%) and sepsis (excluding fungal; 7%).
Adverse reactions led to permanent discontinuation of VENCLEXTA in 25% of patients, dose reductions in
9%, and dose interruptions in 63%. The most frequent adverse reaction (>2%) which resulted in permanent
discontinuation of VENCLEXTA was pneumonia (6%). Adverse reactions which required a dose reduction in
≥1% of patients were pneumonia (1%) and thrombocytopenia (1%), and the adverse reactions which required
a dose interruption in ≥5% of patients included neutropenia (20%), thrombocytopenia (15%), pneumonia (8%),
febrile neutropenia (6%), and sepsis (excluding fungal; 6%). Among patients who achieved bone marrow
clearance of leukemia, 32% underwent dose interruptions for ANC <500/microliter.
Table 9 presents adverse reactions identified in VIALE-C.
Table 9. Adverse Reactions (≥10%) in Patients with AML Who Received VEN+LDAC with a Difference
Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Compared with PBO+LDAC in VIALE-C

Adverse Reaction

VENCLEXTA + Low-Dose Cytarabine
(N = 142)
All Grades
Grade 3 or 4
(%)
(%)

Gastrointestinal disorders
Nausea
42
Diarrhea
28
Vomiting
25
15
Abdominal paina
15
Stomatitisb
Blood and lymphatic system disorders
Febrile neutropenia
32
Infections and infestations
29
Pneumoniac
Vascular Disorders
27
Hemorrhaged
11
Hypotensione
Musculoskeletal and connective tissue disorders
23
Musculoskeletal painf

Placebo + Low-Dose Cytarabine
(N = 68)
All Grades
Grade 3 or 4
(%)
(%)

1
3
<1
<1
1

31
16
13
9
6

0
0
0
3
0

32

29

29

19

21

21

8
5

16
4

1
1

3

18

0

VENCLEXTA + Low-Dose Cytarabine
Placebo + Low-Dose Cytarabine
(N = 142)
(N = 68)
All Grades
Grade 3 or 4
All Grades
Grade 3 or 4
(%)
(%)
(%)
(%)
General Disorders and Administration Site Conditions
22
2
21
0
Fatigueg
Nervous System Disorders
Headache
11
0
6
0
aIncludes abdominal pain, abdominal pain upper, abdominal discomfort, and abdominal pain lower.
bIncludes stomatitis, mouth ulceration, aphthous ulcer, glossitis, mucosal inflammation, and tongue
ulceration.
cIncludes pneumonia, lung infection, lower respiratory tract infection, pneumonia fungal, lower respiratory
tract infection fungal, pneumocystis jirovecii pneumonia, pneumonia aspiration, pneumonia cytomegaloviral,
and pneumonia pseudomonal.
dIncludes epistaxis, conjunctival hemorrhage, hemoptysis, gastrointestinal hemorrhage, gingival bleeding,
mouth hemorrhage, upper gastrointestinal hemorrhage, hematuria, retinal hemorrhage, catheter site
hemorrhage, cerebral hemorrhage, gastric hemorrhage, gastritis hemorrhagic, hemorrhage intracranial,
hemorrhage subcutaneous, lip hemorrhage, mucosal hemorrhage, pharyngeal hemorrhage, post procedural
hemorrhage, pulmonary alveolar hemorrhage, pulmonary hemorrhage, tooth pulp hemorrhage, uterine
hemorrhage, and vascular access site hemorrhage.
eIncludes hypotension and orthostatic hypotension.
fIncludes back pain, arthralgia, pain in extremity, musculoskeletal pain, myalgia, neck pain, non-cardiac
chest pain, arthritis, bone pain, musculoskeletal chest pain, and spinal pain.
gIncludes fatigue and asthenia.
Adverse Reaction

Other clinically important adverse reactions (All Grades) at ≥10% that did not meet criteria for Table 9 or
<10% are presented below:
Hepatobiliary disorders: cholecystitis/cholelithiasisa (1%)
Infections and infestations: sepsisb (excluding fungal; 15%), urinary tract infectionc (8%)
Metabolism and nutrition disorders: decreased appetite (19%), tumor lysis syndrome (6%)
Nervous system disorders: dizzinessd (9%)
Respiratory, thoracic, and mediastinal disorders: dyspneae (10%)
Investigations: weight decreased (9%).
aIncludes cholecystitis and cholecystitis acute.
bIncludes sepsis, bacteremia, septic shock, neutropenic sepsis, staphylococcal bacteremia, streptococcal
bacteremia, bacterial sepsis, Escherichia bacteremia, pseudomonal bacteremia, and staphylococcal sepsis.
cIncludes urinary tract infection and escherichia urinary tract infection.
dIncludes dizziness and vertigo.
eIncludes dyspnea and dyspnea exertional.
Table 10 describes laboratory abnormalities identified in VIALE-C.
Table 10. New or Worsening Laboratory Abnormalities (≥10%) in Patients with AML Who Received
VEN+LDAC with Difference Between Arms of ≥5% for All Grades or ≥2% for Grade 3 or 4 Reactions
Compared with PBO+LDAC in VIALE-C

Laboratory Abnormality

VENCLEXTA + Low-Dose
Cytarabine
All Grades
Grade 3 or 4
(%)
(%)

Placebo + Low-Dose
Cytarabine
All Grades
Grade 3 or 4
(%)
(%)

Hematology
Platelets decreased
97
95
92
90
Neutrophils decreased
95
92
82
71
Lymphocytes decreased
92
69
65
24
Hemoglobin decreased
63
57
57
54
Chemistry
Bilirubin increased
61
7
38
7
Albumin decreased
61
6
43
4
Potassium decreased
56
16
42
14
Calcium decreased
53
8
45
13
Glucose increased
52
13
59
9
AST increased
36
6
37
1
Alkaline phosphatase increased
34
1
26
1
ALT increased
30
4
26
1
Sodium increased
11
3
6
1
The denominator used to calculate the rate varied from 38 to 68 in the PBO+LDAC arm and from 65 to 142
in the VEN+LDAC arm based on the number of patients with at least one post-treatment value.
M14-387
The safety of VENCLEXTA in combination with low-dose cytarabine (N=61) was evaluated in M14-387, a
non-randomized, open- label trial of patients with newly diagnosed AML. At baseline, patients were ≥75 years
of age, or had comorbidities that precluded the use of intensive induction chemotherapy based on at least one
of the following criteria: baseline ECOG performance status of 2-3, severe cardiac or pulmonary comorbidity,
moderate hepatic impairment, CLcr <45 mL/min, or other comorbidity. Patients received VENCLEXTA 600 mg
orally once daily after completion of the ramp-up phase in combination with low-dose cytarabine (20mg/m2
subcutaneously on Days 1-10 of each 28-day cycle). The safety of VENCLEXTA in combination with low-dose
cytarabine is consistent with that of VIALE-C.
DRUG INTERACTIONS
Effects of Other Drugs on VENCLEXTA
Strong or Moderate CYP3A Inhibitors or P-gp Inhibitors
Concomitant use with a strong or moderate CYP3A inhibitor or a P-gp inhibitor increases venetoclax Cmax and
AUC0-INF, which may increase VENCLEXTA toxicities, including the risk of TLS [see Warnings and Precautions].
Concomitant use with a strong CYP3A inhibitor at initiation and during the ramp-up phase in patients with
CLL/SLL is contraindicated [see Contraindications].
In patients with CLL/SLL taking a steady daily dosage (after ramp-up phase), consider alternative medications
or adjust VENCLEXTA dosage and monitor more frequently for adverse reactions.
In patients with AML, adjust VENCLEXTA dosage and monitor more frequently for adverse reactions.
Resume the VENCLEXTA dosage that was used prior to concomitant use with a strong or moderate CYP3A
inhibitor or a P-gp inhibitor 2 to 3 days after discontinuation of the inhibitor.
Avoid grapefruit products, Seville oranges, and starfruit during treatment with VENCLEXTA, as they contain
inhibitors of CYP3A.
Strong or Moderate CYP3A Inducers
Concomitant use with a strong CYP3A inducer decreases venetoclax Cmax and AUC0-INF, which may decrease
VENCLEXTA efficacy. Avoid concomitant use of VENCLEXTA with strong CYP3A inducers or moderate CYP3A
inducers.
Effect of VENCLEXTA on Other Drugs
Warfarin
Concomitant use of VENCLEXTA increases warfarin Cmax and AUC0-INF, which may increase the risk of
bleeding. Monitor international normalized ratio (INR) more frequently in patients using warfarin concomitantly
with VENCLEXTA.
P-gp Substrates
Concomitant use of VENCLEXTA increases Cmax and AUC0-INF of P-gp substrates, which may increase
toxicities of these substrates. Avoid concomitant use of VENCLEXTA with a P-gp substrate. If a concomitant use
is unavoidable, separate dosing of the P-gp substrate at least 6 hours before VENCLEXTA.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings in animals and its mechanism of action, VENCLEXTA may cause embryo-fetal harm
when administered to a pregnant woman. There are no available data on VENCLEXTA use in pregnant
women to inform a drug-associated risk. Administration of venetoclax to pregnant mice during the period of
organogenesis was fetotoxic at exposures 1.2 times the human exposure at the recommended dose of 400 mg
daily based on AUC. Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated population is unknown.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the U.S. general
population, the estimated background risk of major birth defects and miscarriage in clinically recognized
pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal data
In embryo-fetal development studies, venetoclax was administered to pregnant mice and rabbits during
the period of organogenesis. In mice, venetoclax was associated with increased post-implantation loss and
decreased fetal body weight at 150 mg/kg/day (maternal exposures approximately 1.2 times the human
exposure at the recommended dose of 400 mg once daily). No teratogenicity was observed in either the mouse
or the rabbit.
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Lactation
Risk Summary
There are no data on the presence of VENCLEXTA in human milk or the effects on the breastfed child or milk
production. Venetoclax was present in the milk when administered to lactating rats (see Data).
Because of the potential for serious adverse reactions in a breastfed child, advise women not to breastfeed
during treatment with VENCLEXTA and for 1 week after the last dose.
Data
Animal Data
Venetoclax was administered (single dose; 150 mg/kg oral) to lactating rats 8 to 10 days post-parturition.
Venetoclax in milk was 1.6 times lower than in plasma. Parent drug (venetoclax) represented the majority of
the total drug-related material in milk, with trace levels of three metabolites.
Females and Males of Reproductive Potential
VENCLEXTA may cause fetal harm when administered to pregnant women [see Use in Specific Populations].
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating VENCLEXTA.
Contraception
Advise females of reproductive potential to use effective contraception during treatment with VENCLEXTA and
for at least 30 days after the last dose.
Infertility
Based on findings in animals, VENCLEXTA may impair male fertility.
Pediatric Use
The safety and effectiveness of VENCLEXTA have not been established in pediatric patients.
Juvenile Animal Toxicity Data
In a juvenile toxicology study, mice were administered venetoclax at 10, 30, or 100 mg/kg/day by oral gavage
from 7 to 60 days of age. Clinical signs of toxicity included decreased activity, dehydration, skin pallor, and
hunched posture at ≥30 mg/kg/day. In addition, mortality and body weight effects occurred at 100 mg/kg/day.
Other venetoclax-related effects were reversible decreases in lymphocytes at ≥10 mg/kg/day; a dose of
10 mg/kg/day is approximately 0.06 times the clinical dose of 400 mg on a mg/m2 basis for a 20 kg child.
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Geriatric Use
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma
Of the 352 patients with previously treated CLL/SLL evaluated for safety from 3 open-label trials of VENCLEXTA
monotherapy, 57% (201/352) were ≥65 years of age and 18% (62/352) were ≥75 years of age. No clinically
meaningful differences in safety and effectiveness were observed between older and younger patients in the
combination and monotherapy studies.
Acute Myeloid Leukemia
Of the 283 patients who received VENCLEXTA with azacitidine in VIALE-A, 96% were ≥65 years of age and
60% were ≥75 years of age.
Of the 13 patients who received VENCLEXTA in combination with decitabine in M14-358, 100% were
≥65 years of age and 62% were ≥75 years of age.
Of the 142 patients who received VENCLEXTA in combination with low-dose cytarabine in VIALE-C, 92% were
≥65 years of age and 57% were ≥75 years of age.
Clinical studies of VENCLEXTA in patients with AML did not include sufficient numbers of younger adults to
determine if patients 65 years of age and older respond differently from younger adults.
Renal Impairment
Due to the increased risk of TLS, patients with reduced renal function (CLcr <80 mL/min, calculated by
Cockcroft-Gault formula) require more intensive prophylaxis and monitoring to reduce the risk of TLS when
initiating treatment with VENCLEXTA [Warnings and Precautions].
No dose adjustment is recommended for patients with mild, moderate or severe renal impairment
(CLcr ≥15 mL/min).
Hepatic Impairment
No dose adjustment is recommended for patients with mild (Child-Pugh A) or moderate (Child-Pugh B) hepatic
impairment.
Reduce the dose of VENCLEXTA for patients with severe hepatic impairment (Child-Pugh C); monitor these
patients more frequently for adverse reactions.

OVERDOSAGE
There is no specific antidote for VENCLEXTA. For patients who experience overdose, closely monitor and
provide appropriate supportive treatment; during ramp-up phase interrupt VENCLEXTA and monitor carefully for
signs and symptoms of TLS along with other toxicities. Based on venetoclax large volume of distribution and
extensive protein binding, dialysis is unlikely to result in significant removal of venetoclax.
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Pemigatinib Improves OS
in FGFR2-Altered Cholangiocarcinoma
By Jonah Feldman
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progression-free survival (PFS). “The OS remains
one of the highest in regard to cholangiocarcinoma at 17.5 months,” Ghassan K. Abou-Alfa, MD,
said during his presentation at ILCA.
Pemigatinib is an oral, selective FGFR1, FGFR2,
and FGFR3 inhibitor that has been investigated
for use in patients with cholangiocarcinoma, an
epithelial tumor of the bile duct. The primary
results of this trial led to pemigatinib’s approval
by the FDA for patients with previously treated
unresectable, locally advanced, or metastatic
cholangiocarcinoma with an FGFR2 fusion or
other rearrangement.2,3
Patients were enrolled in FIGHT-202 if they had
documented FGF/FGFR status and progression
after at least 1 prior therapy for cholangiocarcinoma. There were 3 distinct cohorts. Cohort A
consisted of 108 patients with FGFR2 fusions or
rearrangements; cohort B consisted of 20 patients
with other FGF/FGFR genetic alterations; and
cohort C consisted of 17 patients with no FGF/
FGFR genetic alterations. Patients were required
to have adequate liver and kidney function and
ECOG performance status of 2 or better.
The primary end point was objective response
rate (ORR) by independent central review in

cohort A. Secondary end points included ORR in
cohorts A and B combined; ORR in cohorts B and
C individually; and duration of response (DOR),
disease control rate (DCR), PFS, OS, and safety
for all cohorts. Patients received 13.5 mg of pemigatinib orally each day for 2 weeks followed by
1 week with no therapy, which was repeated until
progression, death, or unacceptable toxicity.
The baseline characteristics of patients in the
trial showed some differences among the cohorts.
Cohort A included a greater proportion of women
(61%) and younger patients (median age, 55.5 years
[range, 26-77]) than other cohorts, and the longest
time from initial diagnosis with cholangiocarcinoma (median, 1.3 years [range, 0.2-11.1]).1
“We noticed that the 1.3 years until patients start
on therapy for the FGFR2 alteration might reflect
that this population has certain advantages with
the alterations to begin with, which is of course
benefiting from the pemigatinib in that setting,”
Abou-Alfa, an attending physician at Memorial
Sloan Kettering Cancer Center in New York, New
York, acknowledged in his presentation.
In addition, 99% of patients in cohort A had intrahepatic cholangiocarcinoma vs 65% and 59% in
cohorts B and C, respectively. A lower percentage
(82%) in cohort A had metastatic disease vs 100%
in cohort B and 94% in cohort C. Among the 
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Attending Physician
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COHORT A (N = 108)

COHORT B (N = 20)

COHORT C (N = 17)

37% (95% CI, 28%-47%)

0% (95% CI, 0%-17%)

0% (95% CI, 0%-20%)

CR

3%

0%

0%

PR

34%

0%

0%

SD

45%

40%

18%

PD

15%

35%

65%

NE

3%

25%

18%

82% (95% CI, 74%-89%)

40% (95% CI, 19%-64%)

18% (95% CI, 4%-43%)

ORR

DCR

CR, complete response; DCR, disease control rate; NE, not evaluable; ORR, objective response rate; PD, progressive disease; PR, partial response;
SD, stable disease.

total population, 39% had received 2 or more
prior lines of therapy.
At a median follow-up of 42.9 months
(range, 19.9-52.2), the ORR for cohort A was
37% (95% CI, 28%-47%). At a median follow-up
of 47.5 months (range, 43.7-51.1), ORR was
0% (95% CI, 0%-17%) for cohort B. At a median
follow-up of 51.9 months (range, 49.5-53.7),
ORR was 0% (95% CI, 0%-20%) for cohort C.
The DCR was 82% for cohort A, 40% for cohort
B, and 18% for cohort C. Cohort A included
3 complete responses (TABLE 1).
Among 104 evaluable patients in cohort
A, the median best percentage change in
the sum of the target lesion diameters from
baseline was –28.4% (range, –100% to 55%).
The median DOR for cohort A was
9.1 months (95% CI, 6.0-14.5). The median
PFS for this cohort at fi nal analysis was
7.0 months (95% CI, 6.1-10.5). For cohort B,
median PFS was 2.1 months (95% CI, 1.2-4.9).
For cohort C, median PFS was 1.5 months
(95% CI, 1.4-1.8). In contrast to the median
OS of 17.5 months observed for cohort A,
cohort B had a median OS of 6.7 months (95%
CI, 2.1-10.6) and cohort C had a median OS of
4.0 months (95% CI, 2.0-4.6).
“In regard to cohorts B and C, you can see
that they were not up to the same par as cohort
A, understandably because of the criticality
of the FGFR2 fusion, even though the patients
at least with FGFR genetic alterations of other
kinds had some benefit,” said Abou-Alfa, noting the moderate PFS and OS improvement
in cohort B vs cohort C, although the cohorts
were not directly compared.
Safety was consistent with the primary
analysis and no new safety signals were
reported. The most common any-grade
treatment-emergent adverse event (TEAE)
was hyperphosphatemia at 59% among
all patients, but none of these instances
were grade 3 or higher. Grade 3 or higher
TEAEs were reported in 69% of patients. The
most common grade 3 or higher TEAE was
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hypophosphatemia, at 14.3%. Other common
lower-grade TEAEs included alopecia (50%),
diarrhea (48%), fatigue (44%), and nausea
(41%). The rate of treatment discontinuation
due to a TEAE was 10.2%. “The safety profi le
continued to be manageable and the fears
that we had especially in regard to hypophosphatemia are not necessarily evident, and at
the same time, specifically for pemigatinib,
we don’t see that much of the skin toxicity
either,” Abou-Alfa said.
Overall, these results support the use
of pemigatinib in the previously treated
FGFR2-altered population and emphasize the
role of biomarker testing to identify these
patients with cholangiocarcinoma. “The
results emphasize 2 important things…it’s
very important and urgent to make sure that
we get the genetic testing for all the patients as
early as possible, and at the same time make
sure that this therapy is available for them
in the second line, [or after] the second-line
setting as well,” Abou-Alfa concluded. TT
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Gene Expression Signatures
Are Analyzed for Biomarkers
of Response in HCC
By Lisa Astor

© Rrose Selavy / stock.adobe.com

T

HE RAS GENE signature is potentially
associated with progression-free survival
(PFS) from combination treatment with lenvatinib (Lenvima) and pembrolizumab (Keytruda)
in patients with unresectable hepatocellular carcinoma (HCC) when accounting for T-cell–inflamed
gene expression profile (GEP), according to an
exploratory analysis from the phase 1b Study 116/
KEYNOTE-524 trial (NCT03006926).1
Otherwise, no statistically significant associations were reported between gene expression signatures and PFS or objective response rate (ORR)
before adjusting for T-cell–inflamed GEP.
Study authors, led by Richard S. Finn, MD,
professor of medicine at David Geffen School of
Medicine at University of California, Los Angeles,
presented the results in a poster at the 2022 International Liver Cancer Association Conference.1
The multicenter, open-label Study 116/KEYNOTE-524 trial was a dose-fi nding and dose-expansion study exploring the use of lenvatinib
plus pembrolizumab in patients with unresectable HCC who had no prior systemic treatment
and had Barcelona Clinic Liver Cancer stage
B or C disease. Patients (n = 104) received 8 or
12 mg of daily lenvatinib, depending on the
patient’s weight, and 200 mg of intravenous pembrolizumab once every 3 weeks.

The ORR by independent imaging review was
36.0% per RECIST 1.1 criteria and 46.0% per
modified RECIST criteria. The median duration of
response was 12.6 months by RECIST criteria and
8.6 months by modified RECIST criteria. The median PFS was 8.6 months and 9.3 months by RECIST
and modified RECIST criteria, respectively. The
median overall survival was 22 months.2
Ninety-five percent of patients experienced 1 or
more treatment-related adverse event, with the
most common being hypertension (36%), diarrhea
(35%), fatigue (30%), decreased appetite (28%), and
hypothyroidism (25%). The only grade 4 event
reported was leukopenia/neutropenia.
After receiving a breakthrough therapy designation for the combination, the developers submitted
an application for the regimen. Despite the clinically meaningful efficacy seen with the regimen in the
Study 116/KEYNOTE-524 trial, the FDA issued a
complete response letter for the indication because
it followed shortly after the approval for atezolizumab (Tecentriq) plus bevacizumab (Avastin).3
Exploratory analyses have since sought to
identify possible biomarkers of response to the
treatment regimen. In the analysis from Finn et
al, investigators analyzed RNA sequencing data in
40 patients from the study for an 18-gene T-cell–
inflamed GEP and 11 different noninflamed 
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OBJECTIVE RESPONSE RATE
GENE EXPRESSION
SIGNATURE

PROGRESSION-FREE SURVIVAL

WITHOUT
ADJUSTMENT

WITH ADJUSTMENT
FOR T-CELL–
INFLAMED GEP

WITHOUT
ADJUSTMENT

WITH ADJUSTMENT
FOR T-CELL–
INFLAMED GEP

T-cell–inflamed GEP
(1-sided P value)

6.0

0.9

0.5

0.6

Angiogenesis

3.7

0.6

4.2

0.6

Granulocytic MDSCs

12.6

13.1

10.1

13.16

Monocytic MDSCs

18.9

12.9

20.1

13.0

Glycolysis

37.1

48.3

31.2

48.5

Hypoxia

41.1

27.4

43.9

27.8

Microvessel density

12.6

13.1

10.1

13.16

MYC

18.9

12.9

20.1

13.0

Proliferation

37.1

48.3

31.2

48.5

RAS

41.1

27.4

43.9

27.8

Stroma/EMT/TGF

12.6

13.1

10.1

13.16

WNT

18.9

12.9

20.1

13.0

EMT, epithelial-to-mesenchymal transition; GEP, gene expression profile; MDSCs, myeloid-derived suppressor cells; TGF, transforming growth factor.

signatures to determine possible associations between these gene expression signatures and posttreatment clinical outcomes.
Analysis was completed using logistic
regression and Cox proportional hazard
regression models with a 1-sided P value for
the T-cell–inflamed profi le and 2-sided for all
other signatures. The prespecified level for
significance was set at α = 0.05.
Of the evaluable patients, the median
age was 65.5 years (range, 47-81) and 75%
of patients were male. Sixty percent of the
patients were White, 10% were Asian, 5%
were Black or African American, and the
remainder were unknown, other, or not
reported. The ECOG performance status was
0 in 48% of patients and 1 in 53%. Thirty-five
percent of the group were responders to the
treatment regimen, with an ORR of 35% (95%
CI, 21%-52%), including a complete response
in 10%. The median PFS in the group was
7.7 months (95% CI, 4.4-9.9).
Evaluated P values for associations with
gene expression signatures are included in
the TABLE 1 both before and after adjustment
for T-cell–inflamed GEP. Most notably, the P
value for association with RAS and PFS was
statistically significant at .003 after adjustment for T-cell–inflamed GEP.
The patient-level area under the receiver
operating characteristic curve (AUROC)
score was 0.55 (95% CI, 0.36-0.75) by response
status. Per gene expression signature, the
AUROC by response rate was 0.34 (95% CI,
0.15-0.53) for the angiogenesis signature,
0.35 (95% CI, 0.16-0.54) for the granulocytic
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myeloid-derived suppressor cell signature,
0.46 (95% CI, 0.26-0.67) for the monocytic
myeloid-derived suppressor cell signature,
and 0.41 (95% CI, 0.22-0.61) for the glycolysis signature. With the hypoxia gene
expression signature, the AUROC was 0.36
(95% CI, 0.17-0.55), 0.55 (95% CI, 0.5-0.75)
for the microvessel density signature, 0.34
(95% CI, 0.16-0.52) for the MYC signature,
and 0.44 (95% CI, 0.24-0.64) for the proliferation signature. The RAS signature showed
an AUROC of 0.38 (95% CI, 0.18-0.58), 0.48
(95% CI, 0.28-0.68) for the stroma/epithelial-to-mesenchymal transition/transforming
growth factor signature, and 0.51 (95% CI,
0.31-0.71) for the WNT pathway signature.
Finn et al noted in their poster that fi ndings from the analysis require further validation in larger cohorts, and that efforts are
ongoing to identify biomarkers of response
for patients with advanced HCC. TT
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Regorafenib Then Nivolumab
Sequence Is Tolerable
After First-Line HCC Treatment
By Kristi Rosa

T
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HE SEQUENCE OF regorafenib (Stivarga) followed by nivolumab (Opdivo) was
found to be safe for patients with hepatocellular carcinoma (HCC) who progressed
on and tolerated first-line sorafenib (Nexavar),
according to early data from the ongoing
phase 1/2a GOING trial (NCT04170556).1
Data presented during the 2022 International Liver Cancer Association Conference
showed that less than one-third of patients
who received the sequence experienced
treatment-related adverse events (TRAEs)
that were grade 3 or 4 in severity. Notably,
no treatment-related deaths occurred.
“The futility analysis in cohort A based on
objective response rate [is] allowed to continue recruitment,” Marco Sanduzzi-Zamparelli, MD, lead study author of the BCLC
group, Liver Unit, Hospital Clinic of Barcelona, and colleagues wrote in a poster
shared at the meeting.

Study Rationale and Design
In the past few years, systemic treatment for
patients with HCC has dramatically shifted.
For example, in May 2020, the FDA approved
the combination of atezolizumab (Tecentriq)
and bevacizumab (Avastin) for those with
unresectable or metastatic HCC who have
not previously received systemic treatment.2
Then in April 2022, the FDA accepted a

biologics license application for priority
review seeking the approval of a single
priming dose of tremelimumab added to
regular interval durvalumab (Imfi nzi; the
STRIDE regimen) for the frontline treatment
of patients with unresectable HCC.3
Previous data from the phase 3 RESORCE
trial (NCT01774344) showed that regorafenib
(n = 379) improved median overall survival
vs placebo (n = 194) in patients with HCC
who had progressed on sorafenib (HR, 0.63;
95% CI, 0.50-0.79; P < .0001).4 The median overall survival with regorafenib was
10.6 months (95% CI, 9.1-12.1) vs 7.8 months
(95% CI, 6.3-8.8) with placebo. Moreover,
second-line nivolumab was also found to be
safe and active in patients with advanced
HCC, according to fi ndings from the phase
1/2 CheckMate 040 trial (NCT01658878).5
The investigator-initiated GOING trial
enrolled patients with a diagnosis of HCC
who had acceptable liver function, an ECOG
performance status of 0 or 1, an acceptable
hematologic profi le, and adequate renal
function. In addition, they needed to have
developed radiological tumor progression on
sorafenib treatment within 2 months of study
inclusion and be eligible for regorafenib
treatment per the defi nition utilized in the
RESORCE trial or have tolerated between
200 mg and 400 mg of sorafenib for at least

30 days. They also were required to have at least
1 measurable lesion per RECIST 1.1 criteria.
Patients could not have myocardial infarction in the last year or active ischemic heart
disease, nor could they have a history of
clinically meaningful variceal bleeding
within the past 3 months. Those with severe
peripheral arterial disease, cardiac arrhythmia under treatment with drugs different
than -blockers or digoxin, or those with
clinically meaningful ascites were excluded.
The trial included 2 cohorts: those with
HCC who progressed on and tolerated
sorafenib (cohort A) and those who discontinued treatment with atezolizumab/bevacizumab (cohort B).
Participants received regorafenib at a daily
dose of 160 mg for 8 weeks, and then they
received regorafenib at the dose tolerated at
week 8 in combination with nivolumab at
240 mg every 2 weeks. Treatment continued
until unacceptable toxicity, symptomatic
progression, patient decision, or death.
The primary aim of the trial was to measure safety in the form of AE rate, TRAE rate,
and rates of AEs that resulted in treatment
discontinuation or death. A futility analysis
based on radiologic response utilizing the
nonbinding Lan and DeMets beta-spending
functions (with a boundary of P = .814) will
be conducted when 32.8% of patients in 
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a

ANY GRADE EVENT

GRADE 3 EVENT

Hand-foot-skin reaction

17 (56.6%)

3 (10.0%)

Asthenia

13 (43.3%)

Diarrhea

11 (36.7%)

Decreased appetite

9 (30.0%)

Arterial hypertension

9 (30.0%)

2 (6.7%)

Hypertransaminasaemia

9 (30.0%)

1 (3.3%)

Hyperbilirubinaemia

6 (20.0%)

1 (3.3%)

Aspartate aminotransferase level increase

6 (20.0%)

1 (3.3%)

Abdominal pain

6 (20.0%)

Dysphonia

5 (16.7%)

Alanine aminotransferase level increase

4 (13.3%)

1 (3.3%)

Events occurring in more than 10% of patients.

cohort A have data of tumor assessment by
at least week 16.
Among 30 evaluable patients in cohort
A, the median age was 65 years (range,
58-72), and most patients were male (n = 26).
Moreover, 53.3% of patients had cirrhosis,
15 patients had Child-Pugh A disease, and
86.7% had an ECOG performance status of 0;
76.7% of patients had BCLC stage C disease,
and 23.3% had BCLC stage B disease. Additionally, 36.7% of patients had extrahepatic
disease, 56% had vascular invasion, and
23.3% had BCLC post progression.

Efficacy and Safety Findings
The median follow-up in the GOING study
was 3.4 months (range, 2.4-6.2).1 The median
duration of treatment with regorafenib was
6.1 months (range, 2.6-8.9), and the median
duration of treatment with nivolumab was
6.7 months (range, 4.0-9.3).
Treatment-emergent AEs were experienced by all patients and were treatment
related in 96.7% of patients. Severe treatment-emergent and -related AEs occurred
in 46.7% and 33.3% of patients, respectively.
Treatment-related serious AEs (TR-SAEs)
associated with either agent occurred in
13.3% of patients; 10% experienced TR-SAEs
associated with regorafenib alone, and 10%
reported TR-SAEs linked with nivolumab
alone. TRAEs resulted in treatment interruption in 26.7% of patients.
The most common TRAEs reported in
more than 10% of patients who received
the treatment regimen were hand-foot-skin
reaction, asthenia, diarrhea, decreased
appetite, arterial hypertension, hypertransaminasaemia, hyperbilirubinaemia,
increased aspartate aminotransferase,
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abdominal pain, dysphonia, and increased
alanine aminotransferase (TABLE 1).
The most common reason for study discontinuation was physician decision (n = 4),
followed by disease progression (n = 2) and
AEs (n = 1; 1 of them being a TRAE). Five
patients died; 4 died from disease progression, and 1 died from an AE not associated
with treatment.
On July 20, 2022, a total of 48 patients
were included in cohort A, and 6 patients
were included in cohort B. Four evaluations
by an external data safety monitoring board
have been realized for cohort A, and 1 is
anticipated for cohort B. TT

Choosing Second-line
Therapy for HCC After
Atezolizumab/Bevacizumab
Daneng Li, MD, of City of Hope, discusses
potential second-line options following
bevacizumab (Avastin) plus atezolizumab
(Tecentriq) in patients with hepatocellular
carcinoma (HCC). Li says that atezolizumab/
bevacizumab is the favored frontline treatment
for most patients with HCC. There are limited
data on what treatment is most effective after
atezolizumab/bevacizumab.
View more at targetedonc.com/
link/1933
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Findings of the IMMUTACE
Trial in Hepatocellular
Carcinoma
Arndt Vogel, MD, of Hannover Medical
School, discusses the study results of
the IMMUTACE study (NCT03572582) in
hepatocellular carcinoma (HCC), which
examined the efficacy of the combination
nivolumab (Opdivo) plus transarterial
chemoembolization as a first-line treatment
option in patients with multinodular,
intermediate-stage HCC.
View more at targetedonc.com/
link/1934
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Physicians Debate Terminology: Should
Ductal Carcinoma In Situ Be Called a Cancer?
By Lisa Astor

CO N TI N U ED F ROM COVE R

2 physicians discussed whether DCIS should be
considered a cancer during the 2022 American
Association for Cancer Research Special Conference on Rethinking DCIS.
Jennifer L. Marti, MD, FACS, an assistant professor of surgery at Weill Cornell Medicine and
an assistant attending surgeon at NewYork-Presbyterian Hospital, suggested that DCIS should not
be called a cancer. Defending the role of DCIS as
a cancer was Steven Narod, MD, FRCPC, FRSC,
a senior scientist and director of the Familial
Breast Cancer Research Unit at Women’s College
Research Institute, and a professor in the Dalla
Lana School of Public Health and the Department
of Medicine at the University of Toronto.

Philadelphia © Tierney ; breast © magicmine / stock.adobe.com

Against Calling DCIS a Cancer
According to Marti, DCIS does not meet the definition of cancer. She argued that it is closer to an
atypia or a risk factor for developing cancer than
an invasive cancer itself, and most cases of DCIS
will never progress to an invasive breast cancer.1
The clinical definition of cancer she provided was
“a neoplastic disease, the natural course of which
is fatal.”2 However, pathology and heterogeneity
suggest that the appearance of the cancer under the
microscope is not predictive of its behavior.
Marti suggested that overdiagnosis of DCIS is
a significant issue with the increase of screening
mammography. DCIS and invasive breast cancer
rates rose quickly in the 1980s and 1990s, though
rates did decrease again by 2.1% per year from 2012
to 2016.3 Yet, few women are dying from DCIS.

In an analysis of outcomes of women with DCIS,
investigators found that in patients who received
no locoregional treatment (n = 1286), 24% died of
other causes, 11% developed ipsilateral invasion,
and 4% developed a contralateral event. The risk
of invasive breast cancer in patients with DCIS is
approximately 1% per year without surgery and
0.5% to 1% per year with surgery.3
“DCIS is a marker of breast cancer risk. It itself
is not a cancer,” Marti said.
Some patients with DCIS do die from breast cancer, she pointed out, but she suggested that this
could be due to interobserver pathology variation,
calling a case a DCIS rather than an invasive
breast cancer, or unreliable registry data. As such,
she asked whether there was a better way to look
at survival, such as with relative survival or agematched survival.
Surveillance, Epidemiology, and End Results
(SEER) registry data suggest that women over the
age of 40 years with DCIS live longer relative to
women without DCIS.1
“I witness fi rst-hand the harm that comes by
telling a patient with DCIS that she has cancer,”
Marti commented. Thus, she recommended
renaming DCIS to reduce anxiety for patients
and overtreatment.
An alternative name she suggested was ductal
intraepithelial neoplasia, or DIN, which Fattaneh
A. Tavassoli, MD, professor emeritus of pathology,
Yale Medical School, recommended in 2005.4 Calling the disease a neoplasia would not exclude for
the possibility of developing invasive breast cancer but would remove the cancer terminology and
eliminate more interobserver variability among 
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1

2

3

4

Normal

Hyperplasia

Hyperplasia with
atypical cells
(atypical hyperplasia)

DCIS
(cancerous cells
within duct)

5
DCIS with
microinvasion

6
Invasive ductal cancer
(cancerous cells
invading outside duct)

DCIS, ductal carcinoma in situ.

pathologists. To date, several other diseases
have been renamed intraepithelial neoplasia,
to avoid the term cancer.
Another alternative defi nition came from
Esserman, who suggested DCIS be called
indolent lesions of epithelial origin, or IDLE,
to avoid potentially unnecessary radiation
and surgery for these patients.5
Several clinical trials are also underway
globally to determine outcomes in DCIS with
surgery compared with observation.

Defending the Treatment
of DCIS as a Cancer
Narod defined DCIS as a cluster of cancer
cells in the mammary duct with no evidence
of invasion beyond the duct wall into the
surrounding breast tissue, whereas invasive
breast cancer is the presence of cancer cells
in the breast that are not confined by the basement membrane of the ductal-lobular system.6
He conceded that DCIS itself cannot metastasize or cause death without fi rst progressing to invasive breast cancer, but preventing
its development into invasive disease, with
radiotherapy or mastectomy, could prevent
metastasis or death.
Although DCIS carries a low risk of death,
other low-risk breast cancers exist, including ultra low-risk breast cancer, as defi ned
by the MammaPrint assay, which carries an
8-year breast cancer–specific survival rate of
99.6%.7 Should these, too, not be considered
cancer? Narod said the low risk should not be
a reason for not categorizing DCIS as cancer.
Importantly, the risk of dying from DCIS
is greater in some populations, including
for young Black women, for whom the risk
is nearly 10%.6
Narod also pointed to a recent paper that
showed that in 75% of cases of recurrent
invasive breast cancer, the recurrence was
clonally related to the DCIS from which
it originated. This suggested that initial
treatment did not eliminate the tumor cells,
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and 18% of cases were clonally unrelated
to the DCIS,8 in turn “suggesting that [the
progression] is not as clearly defi ned as we
think,” he said.
The study authors suggest another possibility is that a cancer field effect has developed in the breast, increasing the likelihood
of new cancers developing.8
SEER data have shown that the risk of contralateral invasive breast cancer is the same
whether following DCIS or invasive breast
cancer.9 The annual risk of developing contralateral breast cancer was approximately
0.4% per year over a 25-year follow-up period.
Narod found the same to be true for ipsilateral invasive recurrence following DCIS or
invasive breast cancer. The risk of invasive
local recurrence was approximately 15% at
15 years in women treated with breast-conserving surgery—15.6% following DCIS,
15.3% following stage I breast cancer, and
15.9% following stage II disease.6
He suggested that this shows that DCIS
and invasive breast cancer should be treated
the same because the risk of ipsilateral and
contralateral invasive breast cancer is the
same with both diagnoses.
“If the goal of surgery or the goal of radiotherapy is to prevent ipsilateral invasive cancer, it makes sense to treat them the same;
they [have] the same risk. Why would I do a
contralateral mastectomy on a [patient with]
DCIS? Because the risk for contralateral
mastectomy is exactly the same as it is for an
invasive cancer,” Narod said. “If you lump [all
the patients with DCIS and invasive breast
cancer] together, you get the same numbers.
So why would you treat them differently?”
He suggested that the reasons for treating
DCIS differently from invasive breast cancer
are more psychological than clinical.
A paper focused on cause-specific mortality
in women with DCIS showed that in those who
underwent a lumpectomy, the risk of invasive
cancer was 12% and the mortality rate was
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2.7%, whereas in patients who underwent
a mastectomy, the invasive cancer rate was
1.5% and the mortality rate was 2.6%. With
mastectomy, the risk of death was higher than
the risk of invasive recurrence.10 “Preventing
the recurrence doesn’t prevent the death.
Therefore, the recurrence is not casing the
death,” Narod said.
Narod concluded that if defi ning DCIS as a
cancer depends on its ability to metastasize,
then there were other cancers do not meet
this defi nition, so perhaps the defi nition of
cancer should change. TT
REFERENCES
1. Marti JL. DCIS should not be called cancer. Presented at: 2022
AACR Special Conference Rethinking DCIS: An Opportunity for Prevention?; September 8-11, 2022; Philadelphia, PA.
2. Dorland’s Illustrated Medical Dictionary. 32nd edition. Elsevier
Saunders; 2007.
3. DeSantis CE, Ma J, Gaudet MM, et al. Breast cancer statistics, 2019.
CA Cancer J Clin. 2019;69(6):438-451. doi:10.3322/caac.21583
4. Tavassoli FA. Breast pathology: rationale for adopting the ductal
intraepithelial neoplasia (DIN) classification. Nat Clin Pract Oncol.
2005;2(3):116-117. doi:10.1038/ncponc0109
5. Esserman L, Gallant E, Alvarado M. Less is more: the evolving
surgical approach to breast cancer. Am Soc Clin Oncol Educ Book.
2016;35:e5-e10. doi:10.1200/EDBK_159060
6. Narod S. DCIS or cancer? Why all the confusion? Presented at:
2022 AACR Special Conference Rethinking DCIS: An Opportunity for
Prevention?; September 8-11, 2022; Philadelphia, PA.
7. Lopes Cardozo JMN, Drukker CA, Rutgers EJT, et al. Outcome of
patients with an ultralow-risk 70-gene signature in the MINDACT trial.
J Clin Oncol. 2022;40(12):1335-1345. doi:10.1200/JCO.21.02019
8. Lips EH, Kumar T, Megalios A, et al. Genomic analysis defines
clonal relationships of ductal carcinoma in situ and recurrent invasive
breast cancer. Nat Genet. 2022;54(6):850-860. doi:10.1038/s41588022-01082-3
9. Giannakeas V, Lim DW, Narod SA. The risk of contralateral breast
cancer: a SEER-based analysis. Br J Cancer. 2021;125(4):601-610.
doi:10.1038/s41416-021-01417-7
10. Elshof LE, Schmidt MK, Rutgers EJT, van Leeuwen FE, Wesseling
J, Schaapveld M. Cause-specific mortality in a population-based cohort of 9799 women treated for ductal carcinoma in situ. Ann Surg.
2018;267(5):952-958. doi:10.1097/SLA.0000000000002239

© reineg / stock.adobe.com

DUCTAL CARCINOMA IN SITU

CONFERENCE COVERAGE

CONFERENCE COVERAGE

Study Identifies Genes
Predisposing for Breast Cancer
Among Women With DCIS
By Lisa Astor
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ATHOGENIC GENE VARIANTS in
a number of cancer predisposition
genes have been identified as carrying
a moderate or high risk of developing ductal
carcinoma in situ (DCIS) or invasive ductal
breast cancer (IDBC) for women. The data
were presented at the 2022 American Association for Cancer Research Special Conference, Rethinking DCIS: An Opportunity for
Prevention?1
The study authors, led by Huaizhi (Gilbert)
Huang, BS, a graduate student at Mayo Clinic
in Rochester, Minnesota, aimed to estimate
women’s risk for developing DCIS and breast
cancer among germline mutation carriers,
as even the association between DCIS and
carriers of BRCA1/2 is not well established.
The researchers looked at 11 cancer predisposition genes (ATM, BARD1, BRCA1, BRCA2,
BRIP1, CDH1, CHEK2, MSH6, PALB2, RAD51C,
and RAD51D) for any association between
pathogenic gene variants and DCIS. They
analyzed these using a case control group
of 3876 women with DCIS and age-matched
women who did not have DCIS from a population-based study; 9887 women with DCIS who
received genetic testing at Ambry Genetics
between March 15, 2012, and December 30,
2016; and an unaffected control group from
the Genome Aggregation Database.
In the clinical testing cohort, pathogenic
variants were observed in 7 of the cancer
predisposition genes and associated with
increased risks for DCIS, amounting to an
odds ratio above 2. The CDH1 and BRCA2
genes, particularly, were associated with an
odds ratio above 4.
Four cancer predisposition genes were
highlighted in the population-based cohort:
BRCA1, CHEK2, PALB2, and ATM.
“We found that pathogenic variants in

TA B L E . C A N C E R P R E D I S P O S I T I O N G E N E M U TAT I O N F R E Q U E N C I E S I N C L I N I C A L T E S T I N G C O H O R T

GENE

DCIS CASE
FREQUENCY

IDBC CASE
FREQUENCY

OR (95% CI)

P VALUE

ATM

1.19% of 7537

1.11% of 28399

0.97 (0.71-1.30)

.82

BARD1

0.16% of 7009

0.30% of 26528

0.39 (0.12-0.95)

.07

BRCA1

0.71% of 9839

2.29% of 37222

0.47 (0.34-0.63)

< .001

BRCA2

1.60% of 9839

2.36% of 37222

0.58 (0.46-0.74)

< .001

BRIP1

0.27% of 7031

0.32% of 26597

0.85 (0.43-1.55)

.62

CHEK2

1.82% of 7533

1.67% of 28538

0.91 (0.70-1.17)

.46

MSH6

0.36% of 4467

0.26% of 15968

0.67 (0.23-1.55)

.40

PALB2

0.47% of 8019

1.05% of 30172

0.47 (0.30-0.71)

< .001

RAD51C

0.13% of 7031

0.21% of 26597

0.51 (0.15-1.25)

.19

RAD51D

0.16% of 6892

0.10% of 25988

1.61 (0.59-3.76)

.31

6.87%

9.71%

Total

DCIS, ductal carcinoma in situ; IDBC, invasive ductal breast cancer; OR, odds ratio.

4 cancer predisposition genes BRCA1, CHEK2,
PALB2, and ATM, were associated with
significantly increased risk of DCIS in both
the population-based cohort and the clinical
testing cohort,” Huang said in a poster presentation at the conference.
In both cohorts, pathogenic variants in
BRCA1, BRCA2, and PALB2 were associated
with increased cases of DCIS over IDBC
(P < .05). Among patients with DCIS who
were carriers of pathogenic variants in these
genes, the combined incidence of contralateral breast cancer was 11% in 5 years and
20% in 15 years.
Frequencies of cancer predisposition mutations in DCIS and IDBC cases from the clinical
testing cohort are included in the TABLE. Frequencies were lower in the population-based
cohort and odds ratios were higher.
In both cohorts, the frequencies of pathogenic variants in the ATM and CHEK2 genes
were similar for women with DCIS and
those with IDBC. Huang et al suggested that

genetic testing for these genes could be used
for women with DCIS.
There were fewer instances of pathogenic
variants in the BRCA1, BRCA2, and PALB2
genes for women with DCIS than for those
with IDBC but these variants are still associated with a higher risk of DCIS. As such,
the study authors recommended that contralateral prophylactic mastectomy could be
considered in women with DCIS who are carriers of pathogenic gene variants in BRCA1,
BRCA2, and/or PALB2.
They noted that identifying these cancer
predisposition genes could help improve
upon risk assessment and counseling for
DCIS and contralateral breast cancer. TT
REFERENCE
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In adult and pediatric patients 12 years and older

Intervene With Jakafi at the First Sign of
Initial Systemic Treatment Failure for cGVHD
Timely Diagnosis and Early Intervention Are Critical
to Prevent Potentially Irreversible Organ Damage1
Jakafi® (ruxolitinib) is indicated for treatment of chronic graft-versus-host disease (cGVHD) after
failure of one or two lines of systemic therapy in adult and pediatric patients 12 years and older.

1

REACH3 Primary Endpoint: ORR at Week 24
49.7% (82/165) with Jakafi vs 25.6% (42/164) with
100
BAT (OR: 2.99; 95% Cl, 1.86-4.80; P<0.0001)2,3*†

REACH3 Subgroup Analysis: ORR by Baseline Disease Severity
at Week 24 3,5
Moderate
OR = 3.05

(95% CI: 1.59, 5.84)

80

ORR through Week 24

100
80

(47/79)

Patients, %

4‡
60
70% (116/165) with Jakafi vs 57% (94/164) with
BAT
10.1%
• In the Jakafi Prescribing Information, efficacy was
40
based on ORR through week 24 (Cycle 7 Day 1)4

Patients, %

59.5%

Severe
Moderate GVHD
OR = 2.92

59.5

(26/80)

20

28.8%
BAT

0

(95% CI: 1.46, 5.84)

10.1
40.7%
(35/86)

32.5% 40

49.4%

*Overall response rate was defined as the proportion of patients with
20 complete
or partial response, according to 2014 NIH consensus criteria, at Week 24.2
†
One-sided P value, odds ratio, and 95% CI were calculated using stratified
Cochran-Mantel-Haenszel test, stratifying for moderate and severe0 cGVHD. 2
‡
Defined as proportion of patients who achieved complete or partial response,
Jakafi
according to 2014 NIH response criteria, through Week 24 (Cycle 7 Day 1).4

60

CR PR

3.8% 49.4

3.5%3.8
19.0%

37.2% 28.8
Jakafi

Severe GVHD
40.7

32.5

BAT

(47/79)
(26/80)
Jakafi
OR=3.05 (95% CI, 1.59-5.84)

(16/84)

16.7%
BAT

Jakafi
BAT

3.5
19.0

37.2

2.4%

16.7

Jakafi

BAT

2.4

(35/86)
(16/84)
OR=2.92 (95% CI, 1.46-5.84)

BAT=best available therapy; BID=twice daily; CI=confidence interval; CR=complete response; HSCT=hematopoietic stem cell transplant; GI=gastrointestinal; OR=odds ratio;
ORR=overall response rate; PR=partial response.

IMPORTANT SAFETY INFORMATION
Treatment with Jakafi can cause thrombocytopenia, anemia and
neutropenia, which are each dose-related effects. Perform a
pre-treatment complete blood count (CBC) and monitor CBCs every
2 to 4 weeks until doses are stabilized, and then as clinically indicated
Manage thrombocytopenia by reducing the dose or temporarily
interrupting Jakafi. Platelet transfusions may be necessary
Patients developing anemia may require blood transfusions and/or
dose modifications of Jakafi
Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by
withholding Jakafi until recovery
Serious bacterial, mycobacterial, fungal and viral infections have occurred.
Delay starting Jakafi until active serious infections have resolved. Observe
patients receiving Jakafi for signs and symptoms of infection and manage
promptly. Use active surveillance and prophylactic antibiotics according
to clinical guidelines

Advise patients about early signs and symptoms of herpes zoster and to
seek early treatment
Increases in hepatitis B viral load with or without associated elevations
in alanine aminotransferase and aspartate aminotransferase have been
reported in patients with chronic hepatitis B virus (HBV) infections.
Monitor and treat patients with chronic HBV infection according to
clinical guidelines
When discontinuing Jakafi, myeloproliferative neoplasm-related
symptoms may return within one week. After discontinuation, some
patients with myelofibrosis have experienced fever, respiratory
distress, hypotension, DIC, or multi-organ failure. If any of these occur
after discontinuation or while tapering Jakafi, evaluate and treat any
intercurrent illness and consider restarting or increasing the dose of
Jakafi. Instruct patients not to interrupt or discontinue Jakafi without
consulting their physician. When discontinuing or interrupting Jakafi for
reasons other than thrombocytopenia or neutropenia, consider gradual
tapering rather than abrupt discontinuation
Non-melanoma skin cancers (NMSC) including basal cell, squamous
cell, and Merkel cell carcinoma have occurred. Perform periodic skin
examinations

Tuberculosis (TB) infection has been reported. Observe patients taking
Jakafi for signs and symptoms of active TB and manage promptly. Prior
to initiating Jakafi, evaluate patients for TB risk factors and test those at
higher risk for latent infection. Consult a physician with expertise in the
treatment of TB before starting Jakafi in patients with evidence of active
or latent TB. Continuation of Jakafi during treatment of active TB should
be based on the overall risk-benefit determination

Treatment with Jakafi has been associated with increases in total
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat
according to clinical guidelines for the management of hyperlipidemia

Progressive multifocal leukoencephalopathy (PML) has occurred with Jakafi
treatment. If PML is suspected, stop Jakafi and evaluate

Another JAK-inhibitor has increased the risk of major adverse
cardiovascular events (MACE), including cardiovascular death, myocardial

Patients, %

Overall Response Rates Were Higher With Jakafi in Patients
With Moderate Disease Severity at Week 24 vs BAT3

Overall Response Rates Were Higher With
Jakafi at Week 24 Regardless of Organs
Involved at Baseline vs BAT 3
REACH3 Subgroup Analysis: ORR at Week 24 by Baseline Organ Involvement 3,a
Jakafi
BAT

100
80
Patients, %

100
80
60
40

52.9

51.5

(64/121)

40

25.7

(29/113)

(64/121)

20

25.7%

20
a

45.4

(50/97)

0

51.5%

29.1

26.1

(30/103)

(24/92)

45.4%

(50/97)

29.1%

Skin (30/103)

OR=3.24
(95% CI, 1.86-5.67)

Mouth

(24/92)

OR=2.71
(95% CI, 1.49-4.92)

Eyes

OR=2.43
(95% CI, 1.30-4.54)

(7/42)

43.8%

(11/40)

47.6%

(21/48)

(30/74)

26.1%

16.7

25.4%Lungs

(17/67) OR=2.12

(95% CI, 1.01-4.45)

Joints and Fascia
OR=4.15
16.7%
(95% CI, 1.51-11.43)

(7/42)

42.9
(6/14)

27.5

25.4

(17/67)

40.5%

(44/97)

(20/39)

(20/42)

(21/48)

(30/74)

51.3

47.6

43.8

40.5

(44/97)

52.9%

(29/113)

0

60

Jakafi
Jakafi
BAT
BAT

51.3%

25.0

(20/39)

(20/42)

17.6

(9/36)

(3/17)

42.9%
(6/14)

27.5%
Liver
(11/40)

OR=2.56
(95% CI, 0.99-6.67)

25.0%
GI Tract
(9/36)
OR=3.18

(95% CI, 1.19-8.51)

Genital Tract

OR=3.5217.6%
(95% CI, 0.68-18.10)

(3/17)

Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was defined as organ score ≥1 based on the cGVHD staging criteria. 3,6

1,2§||¶
Skin
Eyes multicenter, phase
Lungs 3 study Joints
and Fascia
Liver with steroid-refractory
GI Tract cGVHDGenital
Tract
REACH3 was aMouth
randomized, open-label,
of Jakafi
vs BAT in patients
(N=329).

= 3.52
OR = 2.12
OR = 2.43
OR = 2.71
OR = 4.15
OR = 3.18
OR = 2.56
The starting dose
for Jakafi was 10(95%mg
BID.
from
BAT
was
permitted on or(95%after
Week 24 if patients
progressed, (95%
hadOR
mixed
CI:a0.68,
18.10)
CI: 1.01,
4.45) to Jakafi(95%
CI: 1.30,
4.54)Crossover(95%
(95% CI: 1.49, 4.92)
CI: 1.51, 11.43)
(95% CI: 1.19, 8.51)
CI: 0.99, 6.67)
1
or unchanged response, developed toxicity to BAT, or experienced a cGVHD flare.

OR = 3.24
(95% CI: 1.86, 5.67)

Patients included in the study were 12 years and older, had undergone allogeneic
HSCT from any donor source/type, and had evident myeloid and platelet engraftment.4
II
BATs included ibrutinib, extracorporeal photopheresis, low-dose methotrexate,
mycophenolate mofetil, rituximab, everolimus, sirolimus, imatinib, infliximab, or
pentostatin.4
¶
Steroid-refractory disease was defined as lack of response or disease progression after
≥1 week of prednisone 1 mg/kg/day, disease persistence without improvement after
≥4 weeks of prednisone >0.5 mg/kg/day or 1 mg/kg every other day, or increase in
prednisone dose to >0.25 mg/kg/day after 2 unsuccessful attempts to taper the dose. 3,5
§

Intervene with Jakafi in your
appropriate patients with cGVHD.
Learn more at hcp.Jakafi.com

the most common nonhematologic adverse reactions (incidence >50%)
infarction, and stroke (compared to those treated with tumor TNF blockers)
were infections (pathogen not specified) and edema. In chronic graftin patients with rheumatoid arthritis, a condition for which Jakafi is not
versus-host disease, the most common nonhematologic adverse
indicated. Consider the benefits and risks for the individual patient prior to
reactions (incidence ≥20%) were infections (pathogen not specified)
initiating or continuing therapy with Jakafi particularly in patients who are
and viral infections
current or past smokers and patients with other cardiovascular risk
factors. Patients should be informed about the symptoms of serious
Avoid concomitant use with fluconazole doses greater than 200 mg. Dose
cardiovascular events and the steps to take if they occur
modifications may be required when administering Jakafi with fluconazole
Another JAK-inhibitor has increased the risk of thrombosis, including
doses of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients
deep venous thrombosis (DVT), pulmonary embolism (PE), and arterial
with renal or hepatic impairment. Patients should be closely monitored and
thrombosis (compared to those treated with TNF blockers) in patients
the dose titrated based on safety and efficacy
with rheumatoid arthritis, a condition for which Jakafi is not indicated.
Use of Jakafi during pregnancy is not recommended and should only be
In patients with myelofibrosis (MF) and polycythemia vera (PV) treated
used if the potential benefit justifies the potential risk to the fetus. Women
with Jakafi in clinical trials, the rates of thromboembolic events were
taking Jakafi should not breastfeed during treatment and for 2 weeks after
similar in Jakafi and control treated patients. Patients with symptoms of
the final dose
thrombosis should be promptly evaluated and treated appropriately
Please see Brief Summary of Full Prescribing Information for Jakafi on
Another JAK-inhibitor has increased the risk of lymphoma and other
the following pages.
malignancies excluding NMSC (compared to those treated with TNF
blockers) in patients with rheumatoid arthritis, a condition for which
References: 1. Lee SJ, Flower MED. Recognizing and managing chronic graft-versus-host
disease. Am Soc Hematol. 2008;(1):134-141. 2. Zeiser R, Polverelli N, Ram R, et al; for the REACH3
Jakafi is not indicated. Patients who are current or past smokers are
Investigators. Ruxolitinib for glucocorticoid-refractory chronic graft-versus-host disease. N Engl J
at additional increased risk. Consider the benefits and risks for the
Med. 2021;385(3):228-238. 3. Zeiser R, Polverelli N, Ram R, et al; for the REACH3 Investigators.
individual patient prior to initiating or continuing therapy with Jakafi,
Ruxolitinib for glucocorticoid-refractory chronic graft-versus-host disease. N Engl J Med.
2021;385(3)(suppl):1-49. 4. Jakafi [package insert]. Wilmington, DE: Incyte Corporation. 5. Data on
particularly in patients with a known secondary malignancy (other than
file. Incyte Corporation. Wilmington, DE. 6. Jagasia MH, Greinix HT, Arora M, et al. National
a successfully treated NMSC), patients who develop a malignancy, and
Institutes of Health consensus development project on criteria for clinical trials in chronic graftversus-host disease: I. The 2014 Diagnosis and Staging Working Group report. Biol Blood Marrow
patients who are current or past smokers
Transplant. 2015;21(3):389-401.e1.
In myelofibrosis and polycythemia vera, the most common
Incyte and the Incyte logo are registered trademarks of Incyte.
nonhematologic adverse reactions (incidence ≥15%) were bruising,
Jakafi and the Jakafi logo are registered trademarks of Incyte.
dizziness, headache, and diarrhea. In acute graft-versus-host disease,
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DRUG INTERACTIONS Fluconazole Concomitant use
of Jakafi with fluconazole increases ruxolitinib exposure
[see Clinical Pharmacology (12.3) in Full Prescribing
Information], which may increase the risk of exposurerelated adverse reactions. Avoid concomitant use of
Jakafi with fluconazole doses of greater than 200 mg
daily. Reduce the Jakafi dosage when used concomitantly
with fluconazole doses of less than or equal to 200 mg
[see Dosage and Administration (2.5) in Full Prescribing
Information]. Strong CYP3A4 Inhibitors Concomitant
use of Jakafi with strong CYP3A4 inhibitors increases
ruxolitinib exposure [see Clinical Pharmacology (12.3) in
Full Prescribing Information], which may increase the risk
of exposure-related adverse reactions. Reduce the Jakafi
dosage when used concomitantly with strong CYP3A4
inhibitors except in patients with aGVHD or cGVHD
[see Dosage and Administration (2.5) in Full Prescribing
Information]. Strong CYP3A4 Inducers Concomitant use
of Jakafi with strong CYP3A4 inducers may decrease
ruxolitinib exposure [see Clinical Pharmacology (12.3) in
Full Prescribing Information], which may reduce efficacy
of Jakafi. Monitor patients frequently and adjust the
Jakafi dose based on safety and efficacy [see Clinical
Pharmacology (12.3) in Full Prescribing Information].
USE IN SPECIFIC POPULATIONS Pregnancy: Risk
Summary When pregnant rats and rabbits were
administered ruxolitinib during the period of
organogenesis adverse developmental outcomes
occurred at doses associated with maternal toxicity
(see Data). There are no studies with the use of Jakafi
in pregnant women to inform drug-associated risks. The
background risk of major birth defects and miscarriage
for the indicated populations is unknown. Adverse
outcomes in pregnancy occur regardless of the health
of the mother or the use of medications. The background
risk in the U.S. general population of major birth defects
is 2% to 4% and miscarriage is 15% to 20% of clinically
recognized pregnancies. Data: Animal Data Ruxolitinib
was administered orally to pregnant rats or rabbits during
the period of organogenesis, at doses of 15, 30 or
60 mg/kg/day in rats and 10, 30 or 60 mg/kg/day in
rabbits. There were no treatment-related malformations.
Adverse developmental outcomes, such as decreases of
approximately 9% in fetal weights were noted in rats at
the highest and maternally toxic dose of 60 mg/kg/day.
This dose results in an exposure (AUC) that is
approximately 2 times the clinical exposure at the
maximum recommended dose of 25 mg twice daily.
In rabbits, lower fetal weights of approximately 8%
and increased late resorptions were noted at the highest
and maternally toxic dose of 60 mg/kg/day. This dose
is approximately 7% the clinical exposure at the
maximum recommended dose. In a pre- and post-natal
development study in rats, pregnant animals were dosed
with ruxolitinib from implantation through lactation at
doses up to 30 mg/kg/day. There were no drug-related
adverse findings in pups for fertility indices or for
maternal or embryofetal survival, growth and
development parameters at the highest dose evaluated
(34% the clinical exposure at the maximum
recommended dose of 25 mg twice daily). Lactation:
Risk Summary No data are available regarding the
presence of ruxolitinib in human milk, the effects on
the breast fed child, or the effects on milk production.
Ruxolitinib and/or its metabolites were present in the milk
of lactating rats (see Data). Because many drugs are
present in human milk and because of the potential for
thrombocytopenia and anemia shown for Jakafi in human
studies, discontinue breastfeeding during treatment with
Jakafi and for two weeks after the final dose. Data:
Animal Data Lactating rats were administered a single
dose of [14C]-labeled ruxolitinib (30 mg/kg) on postnatal
Day 10, after which plasma and milk samples were
collected for up to 24 hours. The AUC for total
radioactivity in milk was approximately 13-fold the
maternal plasma AUC. Additional analysis showed the
presence of ruxolitinib and several of its metabolites in
milk, all at levels higher than those in maternal plasma.
Pediatric Use The safety and effectiveness of Jakafi for
treatment of myelofibrosis or polycythemia vera in
pediatric patients have not been established. The safety
and effectiveness of Jakafi for treatment of

steroid-refractory aGVHD has been established for
treatment of children 12 years and older. Use of Jakafi
in pediatric patients with steroid-refractory aGVHD
is supported by evidence from adequate and
well-controlled trials of Jakafi in adults [see Clinical
Studies (14.3) in Full Prescribing Information] and
additional pharmacokinetic and safety data in pediatric
patients. The safety and effectiveness of Jakafi for
treatment of steroid-refractory aGVHD has not been
established in pediatric patients younger than 12 years
old. The safety and effectiveness of Jakafi for treatment
of cGVHD after failure of one or two lines of systemic
therapy has been established for treatment of children
12 years and older. Use of Jakafi in pediatric patients
with cGVHD after failure of one or two lines of systemic
therapy is supported by evidence from adequate and
well-controlled trials of Jakafi in adults and adolescents
[see Clinical Studies (14.3, 14.4) in Full Prescribing
Information] and additional pharmacokinetic and safety
data in pediatric patients. The safety and effectiveness of
Jakafi for treatment of cGVHD has not been established in
pediatric patients younger than 12 years old. Jakafi was
evaluated in a single-arm, dose-escalation study
(NCT01164163) in 27 pediatric patients with relapsed or
refractory solid tumors (Cohort A) and 20 with leukemias or
myeloproliferative neoplasms (Cohort B). The patients had
a median age of 14 years (range, 2 to 21 years) and
included 18 children (age 2 to < 12 years), and 14
adolescents (age 12 to < 17 years). The dose levels tested
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day
cycles with up to 6 patients per dose group. Overall, 38
(81%) patients were treated with no more than a single
cycle of Jakafi, while 3, 1, 2, and 3 patients received 2, 3, 4,
and 5 or more cycles, respectively. A protocol-defined
maximal tolerated dose was not observed, but since few
patients were treated for multiple cycles, tolerability with
continued use was not assessed adequately to establish a
recommended Phase 2 dose higher than the recommended
dose for adults. The safety profile in children was similar
to that seen in adults. Juvenile Animal Toxicity Data
Administration of ruxolitinib to juvenile rats resulted in
effects on growth and bone measures. When administered
starting at postnatal day 7 (the equivalent of a human
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of
fractures occurred at doses ≥ 30 mg/kg/day, and effects
on body weight and other bone measures [e.g., bone
mineral content, peripheral quantitative computed
tomography, and x-ray analysis] occurred at doses
≥ 5 mg/kg/day. When administered starting at postnatal
day 21 (the equivalent of a human 2-3 years of age) at
doses of 5 to 60 mg/kg/day, effects on body weight and
bone occurred at doses ≥ 15 mg/kg/day, which were
considered adverse at 60 mg/kg/day. Males were more
severely affected than females in all age groups, and
effects were generally more severe when administration
was initiated earlier in the postnatal period. These
findings were observed at exposures that are at least
27% the clinical exposure at the maximum recommended
dose of 25 mg twice daily. Geriatric Use Of the total
number of patients with MF in clinical studies with Jakafi,
52% were 65 years and older, while 15% were 75 years
and older. No overall differences in safety or effectiveness
of Jakafi were observed between these patients and
younger patients. Clinical studies of Jakafi in patients
with aGVHD did not include sufficient numbers of subjects
age 65 and over to determine whether they respond
differently from younger subjects. Of the total number of
patients with cGVHD treated with Jakafi in clinical trials,
11% were 65 years and older. No overall differences in
safety or effectiveness of Jakafi were observed between
these patients and younger patients. Renal Impairment
Total exposure of ruxolitinib and its active metabolites
increased with moderate (CLcr 30 to 59 mL/min) and
severe (CLcr 15 to 29 mL/min) renal impairment, and
ESRD (CLcr less than 15 mL/min) on dialysis [see Clinical
Pharmacology (12.3) in Full Prescribing Information].
Modify Jakafi dosage as recommended [see Dosage and
Administration (2.6) in full Prescribing Information].
Hepatic Impairment Exposure of ruxolitinib increased
with mild (Child-Pugh A), moderate (Child-Pugh B) and
severe (Child-Pugh C) hepatic impairment [see Clinical
Pharmacology (12.3) in full Prescribing Information].

Reduce Jakafi dosage as recommended in patients with
MF or PV with hepatic impairment [see Dosage and
Administration (2.6) in full Prescribing Information].
Reduce Jakafi dosage as recommended for patients with
Stage 4 liver aGVHD. Monitor blood counts more
frequently for toxicity and modify the Jakafi dosage for
adverse reactions if they occur for patients with Score 3
liver cGVHD [see Dosage and Administration (2.6) and
Clinical Pharmacology (12.3) in full Prescribing
Information]. OVERDOSAGE There is no known antidote
for overdoses with Jakafi. Single doses up to 200 mg
have been given with acceptable acute tolerability. Higher
than recommended repeat doses are associated with
increased myelosuppression including leukopenia,
anemia and thrombocytopenia. Appropriate supportive
treatment should be given. Hemodialysis is not expected
to enhance the elimination of Jakafi.
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understanding of the biology of the disease—being
able to take the pie that we used to call non–small
cell lung cancer and divide it up into various
pieces…understanding that it’s more of a personalized approach because of our understanding of
the underlying biology of the disease,” Mark A.
Socinski, MD, said in an interview with Targeted
Therapies in Oncology™.
Socinski, executive medical director and member of the Thoracic Oncology Program at AdventHealth Cancer Institute, is the co-chair for the
20th Annual Winter Lung Cancer Conference ®
taking place February 3 to 5, 2023, in Hollywood, Florida, and virtually. He will be joined by
co-chairs Julie R. Brahmer, MD, MSc, FASCO, and
Rogerio C. Lilenbaum, MD.
Prior to the meeting, Socinski spoke with Targeted Therapies in Oncology™ about expectations for
the upcoming meeting and major topics in NSCLC.

Targeted Therapies
Increasing options in targeted therapies will be a
significant topic of discussion on both the second
and third days of the conference, with Socinski
moderating both targeted therapy sessions.
Targets and targeted therapy options continue
to expand in NSCLC, with the welcome addition
of sotorasib (Lumakras) in 2021 for the treatment

of adult patients with locally advanced or metastatic NSCLC harboring a KRAS G12C mutation.1
Additionally, trastuzumab deruxtecan (Enhertu)
received an accelerated approval from the FDA in
August 2022 for patients with pretreated HER2mutant unresectable or metastatic NSCLC.2
Updated data for sotorasib in KRAS-mutant
NSCLC, presented at the European Society for
Medical Oncology (ESMO) Annual Congress 2022,
showed that the KRAS inhibitor induced a 12-month
progression-free survival (PFS) rate of 24.8% compared with 10.1% with docetaxel chemotherapy.
The median PFS was 5.6 months with sotorasib and
4.5 months with chemotherapy (HR, 0.66; 95% CI,
0.51-0.86; P = .002) in pretreated patients in the
phase 3 CodeBreak 200 trial (NCT04303780).3
Trastuzumab deruxtecan was approved in
lung cancer following the results of the phase
2 DESTINY-Lung01 trial (NCT03505710). In
the study, patients with metastatic HER2-mutant NSCLC who were refractory to standard
therapy achieved a 55% objective response rate
(95% CI, 44%-65%) and a duration of response of
9.3 months (95% CI, 5.7-14.7). The median PFS was
8.2 months (95% CI, 6.0-11.9) and the median overall
survival (OS) was 17.8 months (95% CI, 13.8-22.1).4
“Lung cancer has become the poster child for
targeted therapy, and that’s led to the benefit that
we’re seeing in the overall survival figures that
we’ve seen in non–small cell lung cancer. That’s 

Mark A. Socinski, MD
Executive Medical Director
Member
Thoracic Oncology Program
AdventHealth Cancer Institute
Orlando, FL
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been the biggest change over that period of
time, [which] allows us the ability to select
the right treatment for the right patient, at the
right time, realizing that not every new drug
is going to work in everybody,” Socinski said.
Whenever genetic testing identifies a
driver mutation, guidelines and best practices recommend the use of such targeted
therapies. “I always say that a target trumps
everything,” Socinski commented.
The benefits of targeted therapy hardly
require a debate, but there are still areas
with questions that deserve further discussion. For several targeted therapies,
including trastuzumab deruxtecan, the
indication is for the second line or later.
The question remains what to give these
patients until they can receive these more
targeted approaches.
Although immunotherapy agents have
shown considerable benefit in patients with
NSCLC, patients with driver mutations tend to
show significantly less benefit with immune
checkpoint inhibitors. Responses and survival rates do tend to differ according to the
mutation,5 but, in general, immunotherapy is
not recommended prior to the use of targeted
therapy as responses can be lower and toxicity higher for patients with driver mutations.6,7
“For the most part, immunotherapy is
not very efficacious in these subsets relative to the targeted therapeutic options for
patients,” Socinski said.
The best approach forward for patients with
and without driver mutations will be discussed during the conference in both multidisciplinary tumor boards and presentations.

Neoadjuvant/Adjuvant Therapy
Among other topics up for discussion during
the Winter Lung Cancer Conference® is how
neoadjuvant and adjuvant therapy should
be integrated into clinical practice for
patients with NSCLC.
New data are emerging for the use of
immunotherapy and targeted therapy agents
prior to and/or post surgery for patients with
earlier stages of disease.
At the 2022 American Society of Clinical
Oncology (ASCO) Annual Meeting, among
the significant findings discussed was that
of the open-label phase 3 CheckMate 816
trial (NCT02998528), which explored the use
of nivolumab (Opdivo) plus platinum-based
chemotherapy compared with chemotherapy
alone prior to surgery in patients with stage IB
to IIIA resectable NSCLC.8
Median event-free survival, the primary
end point of the trial, with neoadjuvant chemoimmunotherapy was 31.6 months (95% CI,
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30.2-not reached) compared with 20.8 months
(95% CI, 14.0-26.7) with chemotherapy alone
(HR, 0.63; 97.38% CI, 0.43-0.91; P = .05).9
Pathologic complete response rates were
24.0% (95% CI, 18.0%-31.0%) and 2.2% (95%
CI, 0.6%-5.6%) with nivolumab and chemotherapy vs chemotherapy, respectively (odds
ratio, 13.94; 99% CI, 3.49-55.75; P < .01).
OS was not considered significant at the
time of the interim analysis.
Following neoadjuvant therapy, 83.2% of
patients in the chemoimmunotherapy arm and
75.4% of the chemotherapy arm were able to
undergo surgery.
In March 2022, the FDA approved the combination of neoadjuvant nivolumab and chemotherapy for adult patients with resectable NSCLC.10
Socinski said the study (and the approval)
bring up “a lot of interesting questions and
makes you rethink how we’re going to incorporate this into practice.”
The single-arm phase 2 NADIM trial
(NCT03081689), whose data were also presented at the ASCO meeting, also explored the
use of neoadjuvant nivolumab and paclitaxel
and carboplatin chemotherapy in patients
with stage IIIA resectable NSCLC.11
At 36 months, the OS rate was 81.9% (95%
CI, 66.8%-90.6%) in the overall population
and 91.0% (95% CI, 74.2%-97.0%) in the
per-protocol population.
Additionally, circulating tumor DNA levels
in the study were significantly associated
with PFS and OS.
“[The fi ndings come] on the heels of having
some adjuvant data as well as an adjuvant
FDA approval in the adjuvant setting, and
so it responds much like PACIFIC did [for]
stage III [disease],” Socinski commented.
“This restarts the debate about neoadjuvant
vs adjuvant, who’s the appropriate patient for
which approach and these sorts of things.”
At the ESMO Congress, updated data from
the phase 3 ADAURA study (NCT02511106)
were presented that confi rmed the role of
adjuvant osimertinib (Tagrisso) in patients
with EGFR-mutated, stage I to IIIA NSCLC.12
The median disease-free survival was
65.8 months (95% CI, 54.4-not calculable) with
osimertinib vs 28.1 months (95% CI, 22.1-35.0)
with placebo (HR, 0.27; 95% CI, 0.21-0.34).
“The opportunity to escalate from therapies
that work well in stage IV into what we consider more of a curative setting—the surgical
setting, stage III disease—that’s exactly what
we need to do. We’re beginning to see some
of the payoff of that from various trials,”
Socinski said. “The data we have to date
[show] that there’s a role for immunotherapy
in the neoadjuvant or adjuvant setting, there’s
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a role for osimertinib in the adjuvant setting,
if you have an EGFR mutation.... We’re going
to see more of that as we move forward.”
These data and those from other studies
will help turn discussion—and potentially
clinical practice toward the use of neoadjuvant and adjuvant therapies for patients with
resectable NSCLC. TT
To register,
visit targetedonc.com/link/1935
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A Decade of Breast Cancer
at the Molecular Level:
Pioneering Personalized Medicine
By Suzanne Morris, DVM, MWC

B

REAST CANCER TREATMENT options
have significantly expanded in the past
decade, welcoming new classes of agents
as well as treatments directed at specific patient
populations (TIMELINE).
Many believe that these advancements in breast
cancer care over the past 10 years owe much to
the increased understanding of molecular factors
contributing to breast cancer pathogenesis and
heterogeneity.1-3

© Christoph Burgstedt / stock.adobe.com

Pushing Molecular Targets
Into the Foreground
In looking back at the past decade of targeted
therapy in breast cancer, Targeted Therapies in
Oncology™ (TTO) spoke with 2 medical oncologists
with extensive expertise in breast cancer about
how biomarker advancements have transformed
the practice of breast cancer management.
“I think it’s fair to say that breast cancer in particular has led the way in molecular therapeutics
in oncology,” Dennis J. Slamon, MD, director of
clinical/translational research at the UCLA Jonsson
Comprehensive Cancer Center, told TTO. “In part,
that’s because of all the investment that was made
in research [and] because of defi ning this disease
not just at a tissue level, but at a molecular level.”
Classification of breast cancers into not just
hormone receptor and HER2 positivity or negativity, but also into the luminal/basal subtypes
has helped to identify treatments that may be
more helpful for large groups of patients.1,3 For
example, patients with basal-like disease, which
is about 15% to 20% of all breast cancers, have
triple-negative breast cancer (TNBC) and a poor
prognosis. These patients tend to be responsive to
chemotherapy treatment.1
The fact that molecular targets did not consistently translate to all breast cancers has become a
key underpinning of our understanding of cancer.1
Not all patients benefit from molecularly targeted
treatments. For instance, HER2-positive breast

cancer only accounts for about 25% of all breast
cancer cases, thus HER2-targeted therapies may
only benefit 25% of all patients with breast cancer.
“The same story is coming up again and again,
not necessarily the same genes or the same targets
or the same pathways, but the fact that there is a
diversity of these diseases that’s far beyond what
we used to use to classify cancers by the tissue in
which they arose,” Slamon said.

Early Understanding of
Cancer Heterogeneity

Dennis J. Slamon, MD

Our understanding of cancer as a potentially more
complex disease than previously supposed, began
to develop well before 2012, explained Slamon.
“That started in breast cancer…before molecular medicine, as far back as 1899 or ’98, when
a surgeon recognized the fact that this disease
occurred in women and the fact that it may have
some hormonal component,” said Slamon.4 “After
we found HER2, the methods of dissecting a tumor
molecularly became much more sophisticated and
widespread in their use and now, today, there are
14 molecular subtypes of breast cancer. And that is
the underpinning of how breast cancer has led the
way [in determining that patients with breast cancer] should not be treated with a one-size-fits-all
approach. They should be treated with therapeutics
that are directed to the appropriate subtype or the
class in which they sit.”
These molecular subtype characterizations have
also shaped the therapeutic strategies within different breast cancer settings. “Just thinking about
advances in targeted therapies and how we use them to
treat breast cancer in the last decade, I separate it into
2 categories—1 is how we treat localized breast cancer, when our goal is to cure the cancer, so stages I
to III. Most patients are being diagnosed with those
earlier stages of breast cancer,” Marina Sharifi,
MD, PhD, assistant professor and medical oncologist at the University of Wisconsin Carbone Cancer
Center, told TTO. 
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“I think one of the major themes over the
last 10 years for these nonmetastatic breast
cancers is what I refer to as right-sizing
therapy. We know that some of the women
who have these early breast cancers can
have recurrence down the road and we want
to try and prevent that. So, 10 to 15 years
ago, all of those women got chemotherapy,
but even back then we knew that not every

woman needs chemotherapy, and we knew
that there were some breast cancers that
could potentially benefit from more targeted
types of therapies. But in the past 10 years,
there have been a few developments that
have allowed us to determine which women
need chemotherapy and which women we
can safely avoid exposing to the [adverse]
effects of chemotherapy,” said Sharifi.

Genomic Testing and
Treatment Planning
This new prognostic ability has been fueled by
advances in genomic testing.5,6 In addition to
hormone receptors and molecular subtypes,
other prognostic biomarkers that have been
incorporated into practice include transcriptomic and proteomic levels and Ki-67 levels.
Other biomarkers utilize combinations of genes

TIMELINE OF FDA APPROVALS IN BREAST CANCER
2012

JUNE 8 FDA approves pertuzumab injection in
combination with trastuzumab and docetaxel for
patients with HER2-positive metastatic breast cancer
who have not received prior anti-HER2 therapy or
chemotherapy for metastatic disease
JULY 20 FDA approves everolimus tablets in
combination with exemestane for postmenopausal
women with advanced HR–positive, HER2-negative
breast cancer, after failure of treatment with letrozole or
anastrozole

2018

JANUARY 12 FDA approves olaparib tablets for
patients with deleterious or suspected deleterious
germline BRCA-mutated, HER2-negative metastatic breast
cancer who have been treated with chemotherapy
in the neoadjuvant, adjuvant, or metastatic setting

FEBRUARY 22 FDA approves ado-trastuzumab
emtansine for patients with HER2-positive, metastatic
breast cancer who previously received trastuzumab and
a taxane

FEBRUARY 26 FDA approves abemaciclib in
combination with an aromatase inhibitor as endocrinebased therapy for postmenopausal women with HRpositive, HER2-negative advanced or metastatic breast
cancer

SEPTEMBER 30 FDA grants accelerated approval
to neoadjuvant pertuzumab injection in combination
with trastuzumab and docetaxel for patients with HER2positive, locally advanced, inflammatory, or early-stage
breast cancer (>2 cm in diameter or node positive)

JULY 18 FDA expands the indication for ribociclib
in combination with an aromatase inhibitor for pre/
perimenopausal women with HR-positive, HER2negative advanced or metastatic breast cancer, as initial
endocrine-based therapy

2015

FEBRUARY3 FDA grants accelerated approval to
palbociclib in combination with letrozole for patients with
postmenopausal women with ER-positive, HER2-negative
advanced breast cancer as initial endocrine-based
therapy for their metastatic disease

OCTOBER 16 FDA approves talazoparib for patients
with deleterious or suspected deleterious germline BRCAmutated, HER2-negative locally advanced or metastatic
breast cancer

2016

FEBRUARY 19 FDA approves palbociclib in
combination with fulvestrant for patients with HR-positive,
HER2-negative advanced or metastatic breast cancer
with disease progression following endocrine therapy

2013

2017

JULY 17 FDA approves neratinib as extended
adjuvant treatment for adult patients with early-stage
HER2-overexpressed/amplified breast cancer following
adjuvant trastuzumab-based therapy
SEPTEMBER 28 FDA approves abemaciclib in
combination with fulvestrant for women with HR-positive,
HER2-negative advanced or metastatic breast cancer
with disease progression following endocrine therapy
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DECEMBER 20, 2017 FDA approves pertuzumab
in combination with trastuzumab and chemotherapy as
adjuvant treatment for patients with HER2-positive early
breast cancer at high risk of recurrence
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DECEMBER 14 FDA approves trastuzumab-pkrb,
a biosimilar to trastuzumab, for patients with HER2overexpressing breast cancer

2019

FEBRUARY 28 FDA approves subcutaneous
trastuzumab and hyaluronidase-oysk injection for patients
with HER2-overexpressing breast cancer
MARCH 8 FDA approves atezolizumab for patients
with PD-L1–positive unresectable locally advanced or
metastatic triple-negative breast cancer
MAY 3 FDA approves adjuvant ado-trastuzumab
emtansine for patients with HER2-positive early breast
cancer who have residual invasive disease after
neoadjuvant taxane and trastuzumab-based treatment

TH

which are the most common type of breast
cancer, we have genomic tests that are now
used routinely to help us identify women
who can safely avoid chemotherapy with that
type of breast cancer. Both the MammaPrint
and the OncoType DX are genomic tests
that we know are effective in identifying
which women do need chemotherapy to help
maximize their chances of cure and which

MAY 24 FDA approves alpelisib in combination with
fulvestrant for postmenopausal women, and men, with
HR-positive, HER2-negative, PIK3CA-mutated, advanced
or metastatic breast cancer following progression on or
after an endocrine-based regimen

2021

DECEMBER 20 FDA grants accelerated approval
to fam-trastuzumab deruxtecan-nxki for patients with
unresectable or metastatic HER2-positive breast cancer
who have received 2 or more prior anti-HER2–based
regimens in the metastatic setting

2020

APRIL 22 FDA grants accelerated approval to
sacituzumab govitecan-hziy for adult patients with
metastatic triple-negative breast cancer who received at
least 2 prior therapies for metastatic disease
NOVEMBER 13 FDA grants accelerated approval to
pembrolizumab in combination with chemotherapy for the
treatment of patients with locally recurrent unresectable
or metastatic triple-negative breast cancer whose tumors
express PD-L1 (CPS ≥10)
DECEMBER 16 FDA approves margetuximabcmkb in combination with chemotherapy for patients
with metastatic HER2-positive breast cancer who have
received 2 or more prior anti-HER2 regimens, at least one
of which was for metastatic disease

C O N T I N U E D O N PAG E 77 

APRIL 7 FDA grants sacituzumab govitecan for
patients with unresectable locally advanced or metastatic
triple-negative breast cancer who have received 2 or
more prior systemic therapies, at least one of them for
metastatic disease
JULY 26 FDA approves pembrolizumab for high-risk,
early-stage, triple-negative breast cancer in combination
with chemotherapy as neoadjuvant treatment then
continued as adjuvant monotherapy after surgery
OCTOBER 12 FDA approves adjuvant abemaciclib
with endocrine therapy (tamoxifen or an aromatase
inhibitor) for adult patients with HR-positive, HER2negative, node-positive, early breast cancer at high risk
of recurrence and a Ki-67 score ≥20%

FEBRUARY 25 FDA approves neratinib in
combination with capecitabine for adult patients with
advanced or metastatic HER2-positive breast cancer who
have received 2 or more prior anti-HER2–based regimens
in the metastatic setting
APRIL 17 FDA approves tucatinib in combination
with trastuzumab and capecitabine for adult patients
with advanced unresectable or metastatic HER2-positive
breast cancer, including patients with brain metastases,
who have received 1 or more prior anti–HER2-based
regimens in the metastatic setting

women have lower-risk breast cancers where
the chemotherapy actually won’t help them
because they don’t need it.7,8 That has been
a huge development in the field in the last
10 years—to go from knowing that these tests
were out there but not having that confi rmation that we know that they predict chemotherapy benefit to having 2 major trials come

2022

MARCH 11 FDA approves adjuvant olaparib for
adult patients with deleterious or suspected deleterious
germline BRCA-mutated HER2-negative high-risk early
breast cancer who have been treated with neoadjuvant
or adjuvant chemotherapy
MAY 4 FDA approves fam-trastuzumab deruxtecannxki for adult patients with unresectable or metastatic
HER2-positive breast cancer who have received a prior
anti-HER2–based regimen in the metastatic,
neoadjuvant, or adjuvant setting and have developed
disease recurrence during or within 6 months
of completing therapy
AUGUST 5 FDA approves fam-trastuzumab
deruxtecan-nxki for adult patients with unresectable or
metastatic HER2-low (IHC 1+ or IHC 2+/ISH–) breast
cancer who have received a prior chemotherapy
in the metastatic setting or developed disease
recurrence during or within 6 months of completing
adjuvant chemotherapy

CPS, combined positive score; ER, estrogen receptor; HR, hormone receptor; IHC, immunohistochemistry; ISH, in situ hybridization.
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to determine potential responses to treatment
as well as the possibility of recurrence.
And more recently, research has turned to
the use of circulating DNA and circulating
tumor cells to help identify further prognostic and predictive biomarkers for patients
with breast cancer.6
“Specifically, for estrogen-driven (estrogen receptor [ER] positive) breast cancers,

For adults with intermediate- or high-risk myelofibrosis (MF)

WHAT YOU DO TODAY
CAN IMPACT THEIR TOMORROW

Indications and Usage
Jakafi is indicated for treatment of intermediate or high-risk myelofibrosis (MF),
including primary MF, post-polycythemia vera MF and post-essential
thrombocythemia MF in adults.
Important Safety Information
• Treatment with Jakafi® (ruxolitinib) can cause thrombocytopenia, anemia and
neutropenia, which are each dose-related effects. Perform a pre-treatment complete
blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are stabilized,
and then as clinically indicated
• Manage thrombocytopenia by reducing the dose or temporarily interrupting
Jakafi. Platelet transfusions may be necessary
• Patients developing anemia may require blood transfusions and/or dose
modifications of Jakafi
• Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by
withholding Jakafi until recovery
• Serious bacterial, mycobacterial, fungal and viral infections have occurred.
Delay starting Jakafi until active serious infections have resolved. Observe
patients receiving Jakafi for signs and symptoms of infection and manage
promptly. Use active surveillance and prophylactic antibiotics according to
clinical guidelines
• Tuberculosis (TB) infection has been reported. Observe patients taking Jakafi for
signs and symptoms of active TB and manage promptly. Prior to initiating Jakafi,
evaluate patients for TB risk factors and test those at higher risk for latent infection.
Consult a physician with expertise in the treatment of TB before starting Jakafi in

patients with evidence of active or latent TB. Continuation of Jakafi during
treatment of active TB should be based on the overall risk-benefit determination
• Progressive multifocal leukoencephalopathy (PML) has occurred with Jakafi
treatment. If PML is suspected, stop Jakafi and evaluate
• Advise patients about early signs and symptoms of herpes zoster and to seek
early treatment
• Increases in hepatitis B viral load with or without associated elevations in
alanine aminotransferase and aspartate aminotransferase have been
reported in patients with chronic hepatitis B virus (HBV) infections. Monitor
and treat patients with chronic HBV infection according to clinical guidelines
• When discontinuing Jakafi, myeloproliferative neoplasm-related symptoms may
return within one week. After discontinuation, some patients with myelofibrosis
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ
failure. If any of these occur after discontinuation or while tapering Jakafi,
evaluate and treat any intercurrent illness and consider restarting or increasing
the dose of Jakafi. Instruct patients not to interrupt or discontinue Jakafi without
consulting their physician. When discontinuing or interrupting Jakafi for reasons
other than thrombocytopenia or neutropenia, consider gradual tapering rather
than abrupt discontinuation
• Non-melanoma skin cancers (NMSC) including basal cell, squamous cell, and
Merkel cell carcinoma have occurred. Perform periodic skin examinations
• Treatment with Jakafi has been associated with increases in total
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat
according to clinical guidelines for the management of hyperlipidemia

INTERVENE WITH JAKAFI AT DIAGNOSIS
COMFORT-I Primary Endpoint*

COMFORT-I Secondary Endpoint‡

of patients receiving Jakafi achieved a
≥35% reduction in spleen volume at
week 24 vs 0.7% of patients receiving
placebo (P < 0.0001)1,2

42%

46%

4.4-year median duration of spleen response
among primary responders (n = 65)3†

of patients receiving Jakafi achieved a
≥50% improvement in Total Symptom
Score (TSS) at week 24 vs 5% of patients
receiving placebo (P < 0.0001)1,2

Median time to symptom response was <4 weeks for
patients receiving Jakafi1

COMFORT-I 5-year analysis: Jakafi and placebo
Overall Survival Probability

Overall Survival Kaplan-Meier Curves by Treatment Group in COMFORT-I1,3,4,a,b
At 3 years, survival probability
was 70% for patients originally
randomized to Jakafi and 61%
for those originally randomized
to placebo1
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Jakafi 5-year overall survival
probability was 51%3

All patients in the placebo group either crossed over to Jakafi at a median of 9 months or discontinued1

Intervene with Jakafi at diagnosis in appropriate patients with MF
STARTWITHJAKAFI.COM
CT, computed tomography; MRI, magnetic resonance imaging.
*COMFORT-I (COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment-I) was a randomized, double-blind, placebo-controlled phase 3 study with 309 patients with intermediate-2–risk or high-risk
MF. The primary endpoint was the proportion of patients achieving a ≥35% reduction in spleen volume from baseline to week 24 as measured by CT or MRI.1,2
†
Duration of spleen response was defined as the interval between the first spleen response measurement that was a ≥35% reduction from baseline and the date of the first measurement that was no longer
a ≥35% reduction from baseline that was also a >25% increase from nadir.3
‡
A secondary endpoint was the proportion of patients with a ≥50% reduction in TSS from baseline to week 24 as measured by the daily patient diary, the modified Myelofibrosis Symptom Assessment Form.
TSS encompasses core symptoms of MF: abdominal discomfort, early satiety, pain under left ribs, pruritus, night sweats, and bone/muscle
pain. Symptom scores ranged from 0 to 10, with 0 representing symptoms “absent” and 10 representing symptoms “worst imaginable.”
These scores were added to create the daily total score, which has a maximum of 60. At baseline, mean TSS was 18.0 in the group
receiving Jakafi and 16.5 in the group receiving placebo.1,2
a
The 5-year overall survival analysis is not included in the Full Prescribing Information for Jakafi. Although the 3-year overall survival analysis
is presented in the Full Prescribing Information, P values and hazard ratios are omitted from the overall survival Kaplan-Meier curves.1,3
b
COMFORT-I was not designed to compare survival probabilities between Jakafi and placebo at 3 or 5 years.3
c
Patients randomized to placebo were eligible to crossover to receive Jakafi because of progression-driven events or at the physician’s
discretion; however, these patients continued to be grouped within their original randomized assignment for analysis purposes.3

• Another JAK-inhibitor has increased the risk of major adverse cardiovascular
events (MACE), including cardiovascular death, myocardial infarction, and
stroke (compared to those treated with tumor TNF blockers) in patients with
rheumatoid arthritis, a condition for which Jakafi is not indicated. Consider the
benefits and risks for the individual patient prior to initiating or continuing
therapy with Jakafi particularly in patients who are current or past smokers
and patients with other cardiovascular risk factors. Patients should be informed
about the symptoms of serious cardiovascular events and the steps to take if
they occur
• Another JAK-inhibitor has increased the risk of thrombosis, including deep venous
thrombosis (DVT), pulmonary embolism (PE), and arterial thrombosis (compared to
those treated with TNF blockers) in patients with rheumatoid arthritis, a condition
for which Jakafi is not indicated. In patients with myelofibrosis (MF) and
polycythemia vera (PV) treated with Jakafi in clinical trials, the rates of
thromboembolic events were similar in Jakafi and control treated patients. Patients
with symptoms of thrombosis should be promptly evaluated and treated
appropriately
• Another JAK-inhibitor has increased the risk of lymphoma and other malignancies
excluding NMSC (compared to those treated with TNF blockers) in patients with
rheumatoid arthritis, a condition for which Jakafi is not indicated. Patients who are
current or past smokers are at additional increased risk. Consider the benefits and
risks for the individual patient prior to initiating or continuing therapy with Jakafi,
particularly in patients with a known secondary malignancy (other than a
successfully treated NMSC), patients who develop a malignancy, and patients who
are current or past smokers

• In myelofibrosis and polycythemia vera, the most common nonhematologic
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, and
diarrhea. In acute graft-versus-host disease, the most common nonhematologic
adverse reactions (incidence >50%) were infections (pathogen not specified)
and edema. In chronic graft-versus-host disease, the most common
nonhematologic adverse reactions (incidence ≥20%) were infections (pathogen
not specified) and viral infections
• Avoid concomitant use with fluconazole doses greater than 200 mg. Dose
modifications may be required when administering Jakafi with fluconazole
doses of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients with
renal or hepatic impairment. Patients should be closely monitored and the
dose titrated based on safety and efficacy
• Use of Jakafi during pregnancy is not recommended and should only be used if the
potential benefit justifies the potential risk to the fetus. Women taking Jakafi should
not breastfeed during treatment and for 2 weeks after the final dose
Please see Brief Summary of Full Prescribing Information for Jakafi on the
following pages. To learn more about Jakafi, visit HCP.Jakafi.com
References: 1. Jakafi Prescribing Information. Wilmington, DE: Incyte
Corporation. 2. Verstovsek S, et al. N Engl J Med. 2012;366(9):799-807. 3. Data
on file. Incyte Corporation. Wilmington, DE. 4. Verstovsek S, et al. J Hematol
Oncol. 2017;10(1):55.
Jakafi and the Jakafi logo are registered trademarks of Incyte.
© 2021, Incyte Corporation. MAT-JAK-03600 11/21
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DRUG INTERACTIONS Fluconazole Concomitant use
of Jakafi with fluconazole increases ruxolitinib exposure
[see Clinical Pharmacology (12.3) in Full Prescribing
Information], which may increase the risk of exposurerelated adverse reactions. Avoid concomitant use of
Jakafi with fluconazole doses of greater than 200 mg
daily. Reduce the Jakafi dosage when used concomitantly
with fluconazole doses of less than or equal to 200 mg
[see Dosage and Administration (2.5) in Full Prescribing
Information]. Strong CYP3A4 Inhibitors Concomitant
use of Jakafi with strong CYP3A4 inhibitors increases
ruxolitinib exposure [see Clinical Pharmacology (12.3) in
Full Prescribing Information], which may increase the risk
of exposure-related adverse reactions. Reduce the Jakafi
dosage when used concomitantly with strong CYP3A4
inhibitors except in patients with aGVHD or cGVHD
[see Dosage and Administration (2.5) in Full Prescribing
Information]. Strong CYP3A4 Inducers Concomitant use
of Jakafi with strong CYP3A4 inducers may decrease
ruxolitinib exposure [see Clinical Pharmacology (12.3) in
Full Prescribing Information], which may reduce efficacy
of Jakafi. Monitor patients frequently and adjust the
Jakafi dose based on safety and efficacy [see Clinical
Pharmacology (12.3) in Full Prescribing Information].
USE IN SPECIFIC POPULATIONS Pregnancy: Risk
Summary When pregnant rats and rabbits were
administered ruxolitinib during the period of
organogenesis adverse developmental outcomes
occurred at doses associated with maternal toxicity
(see Data). There are no studies with the use of Jakafi
in pregnant women to inform drug-associated risks. The
background risk of major birth defects and miscarriage
for the indicated populations is unknown. Adverse
outcomes in pregnancy occur regardless of the health
of the mother or the use of medications. The background
risk in the U.S. general population of major birth defects
is 2% to 4% and miscarriage is 15% to 20% of clinically
recognized pregnancies. Data: Animal Data Ruxolitinib
was administered orally to pregnant rats or rabbits during
the period of organogenesis, at doses of 15, 30 or
60 mg/kg/day in rats and 10, 30 or 60 mg/kg/day in
rabbits. There were no treatment-related malformations.
Adverse developmental outcomes, such as decreases of
approximately 9% in fetal weights were noted in rats at
the highest and maternally toxic dose of 60 mg/kg/day.
This dose results in an exposure (AUC) that is
approximately 2 times the clinical exposure at the
maximum recommended dose of 25 mg twice daily.
In rabbits, lower fetal weights of approximately 8%
and increased late resorptions were noted at the highest
and maternally toxic dose of 60 mg/kg/day. This dose
is approximately 7% the clinical exposure at the
maximum recommended dose. In a pre- and post-natal
development study in rats, pregnant animals were dosed
with ruxolitinib from implantation through lactation at
doses up to 30 mg/kg/day. There were no drug-related
adverse findings in pups for fertility indices or for
maternal or embryofetal survival, growth and
development parameters at the highest dose evaluated
(34% the clinical exposure at the maximum
recommended dose of 25 mg twice daily). Lactation:
Risk Summary No data are available regarding the
presence of ruxolitinib in human milk, the effects on
the breast fed child, or the effects on milk production.
Ruxolitinib and/or its metabolites were present in the milk
of lactating rats (see Data). Because many drugs are
present in human milk and because of the potential for
thrombocytopenia and anemia shown for Jakafi in human
studies, discontinue breastfeeding during treatment with
Jakafi and for two weeks after the final dose. Data:
Animal Data Lactating rats were administered a single
dose of [14C]-labeled ruxolitinib (30 mg/kg) on postnatal
Day 10, after which plasma and milk samples were
collected for up to 24 hours. The AUC for total
radioactivity in milk was approximately 13-fold the
maternal plasma AUC. Additional analysis showed the
presence of ruxolitinib and several of its metabolites in
milk, all at levels higher than those in maternal plasma.
Pediatric Use The safety and effectiveness of Jakafi for
treatment of myelofibrosis or polycythemia vera in
pediatric patients have not been established. The safety
and effectiveness of Jakafi for treatment of

steroid-refractory aGVHD has been established for
treatment of children 12 years and older. Use of Jakafi
in pediatric patients with steroid-refractory aGVHD
is supported by evidence from adequate and
well-controlled trials of Jakafi in adults [see Clinical
Studies (14.3) in Full Prescribing Information] and
additional pharmacokinetic and safety data in pediatric
patients. The safety and effectiveness of Jakafi for
treatment of steroid-refractory aGVHD has not been
established in pediatric patients younger than 12 years
old. The safety and effectiveness of Jakafi for treatment
of cGVHD after failure of one or two lines of systemic
therapy has been established for treatment of children
12 years and older. Use of Jakafi in pediatric patients
with cGVHD after failure of one or two lines of systemic
therapy is supported by evidence from adequate and
well-controlled trials of Jakafi in adults and adolescents
[see Clinical Studies (14.3, 14.4) in Full Prescribing
Information] and additional pharmacokinetic and safety
data in pediatric patients. The safety and effectiveness of
Jakafi for treatment of cGVHD has not been established in
pediatric patients younger than 12 years old. Jakafi was
evaluated in a single-arm, dose-escalation study
(NCT01164163) in 27 pediatric patients with relapsed or
refractory solid tumors (Cohort A) and 20 with leukemias or
myeloproliferative neoplasms (Cohort B). The patients had
a median age of 14 years (range, 2 to 21 years) and
included 18 children (age 2 to < 12 years), and 14
adolescents (age 12 to < 17 years). The dose levels tested
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day
cycles with up to 6 patients per dose group. Overall, 38
(81%) patients were treated with no more than a single
cycle of Jakafi, while 3, 1, 2, and 3 patients received 2, 3, 4,
and 5 or more cycles, respectively. A protocol-defined
maximal tolerated dose was not observed, but since few
patients were treated for multiple cycles, tolerability with
continued use was not assessed adequately to establish a
recommended Phase 2 dose higher than the recommended
dose for adults. The safety profile in children was similar
to that seen in adults. Juvenile Animal Toxicity Data
Administration of ruxolitinib to juvenile rats resulted in
effects on growth and bone measures. When administered
starting at postnatal day 7 (the equivalent of a human
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of
fractures occurred at doses ≥ 30 mg/kg/day, and effects
on body weight and other bone measures [e.g., bone
mineral content, peripheral quantitative computed
tomography, and x-ray analysis] occurred at doses
≥ 5 mg/kg/day. When administered starting at postnatal
day 21 (the equivalent of a human 2-3 years of age) at
doses of 5 to 60 mg/kg/day, effects on body weight and
bone occurred at doses ≥ 15 mg/kg/day, which were
considered adverse at 60 mg/kg/day. Males were more
severely affected than females in all age groups, and
effects were generally more severe when administration
was initiated earlier in the postnatal period. These
findings were observed at exposures that are at least
27% the clinical exposure at the maximum recommended
dose of 25 mg twice daily. Geriatric Use Of the total
number of patients with MF in clinical studies with Jakafi,
52% were 65 years and older, while 15% were 75 years
and older. No overall differences in safety or effectiveness
of Jakafi were observed between these patients and
younger patients. Clinical studies of Jakafi in patients
with aGVHD did not include sufficient numbers of subjects
age 65 and over to determine whether they respond
differently from younger subjects. Of the total number of
patients with cGVHD treated with Jakafi in clinical trials,
11% were 65 years and older. No overall differences in
safety or effectiveness of Jakafi were observed between
these patients and younger patients. Renal Impairment
Total exposure of ruxolitinib and its active metabolites
increased with moderate (CLcr 30 to 59 mL/min) and
severe (CLcr 15 to 29 mL/min) renal impairment, and
ESRD (CLcr less than 15 mL/min) on dialysis [see Clinical
Pharmacology (12.3) in Full Prescribing Information].
Modify Jakafi dosage as recommended [see Dosage and
Administration (2.6) in full Prescribing Information].
Hepatic Impairment Exposure of ruxolitinib increased
with mild (Child-Pugh A), moderate (Child-Pugh B) and
severe (Child-Pugh C) hepatic impairment [see Clinical
Pharmacology (12.3) in full Prescribing Information].

Reduce Jakafi dosage as recommended in patients with
MF or PV with hepatic impairment [see Dosage and
Administration (2.6) in full Prescribing Information].
Reduce Jakafi dosage as recommended for patients with
Stage 4 liver aGVHD. Monitor blood counts more
frequently for toxicity and modify the Jakafi dosage for
adverse reactions if they occur for patients with Score 3
liver cGVHD [see Dosage and Administration (2.6) and
Clinical Pharmacology (12.3) in full Prescribing
Information]. OVERDOSAGE There is no known antidote
for overdoses with Jakafi. Single doses up to 200 mg
have been given with acceptable acute tolerability. Higher
than recommended repeat doses are associated with
increased myelosuppression including leukopenia,
anemia and thrombocytopenia. Appropriate supportive
treatment should be given. Hemodialysis is not expected
to enhance the elimination of Jakafi.
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out in the last 10 years that demonstrate that
they can predict chemotherapy benefit, both
in women who have those ER-positive breast
cancers without lymph node involvement
and also women who have ER-positive breast
cancer with lymph node involvement. That
has been a major advance for the most common type of breast cancer that’s diagnosed
across the country.”9,10
Both the TAILORx (NCT00310180) and
RxPONDER (NCT01272037) trials validated the usefulness of the 21-gene Oncotype
DX recurrence score assay in patients with
hormone receptor–positive, HER2-negative
breast cancer. The TAILORx trial showed
that among patients with node-negative disease, those with an intermediate Oncotype
DX score, or intermediate risk of recurrence,
could benefit from treatment with endocrine
therapy alone and avoid receiving chemotherapy. Younger patients (≤50 years) with a
recurrence score of 16 to 25 still showed some
benefit from the combination of chemotherapy and endocrine therapy.9 In RxPONDER,
adjuvant chemotherapy use was not considered necessary in most postmenopausal
women with node-positive disease and recurrence scores between 0 and 25. Alternatively,
premenopausal women were more likely to
benefit from adjuvant chemotherapy.10
“On the flip side,” said Sharifi, “some…have
high-risk TNBC or high-risk HER2-positive
breast cancer, those are types of breast cancer
where historically we have struggled to cure
women. There we’ve had a number of different
advances. In TNBC, we’ve had the introduction of immunotherapies into our treatment.
The KEYNOTE-522 trial [NCT03036488]
showed that if we…combine pembrolizumab
[Keytruda] with chemotherapy, that has significantly increased the number of women
we’re able to cure of that higher-risk TNBC.”11
Approval of neoadjuvant pembrolizumab in
combination with chemotherapy for patients
with high-risk, early-stage TNBC followed by
single-agent adjuvant pembrolizumab by the
FDA in 2021 was a significant advancement
for the treatment of patients with TNBC.12
Data from the KEYNOTE-522 trial were considered practice changing early on, showing
a pathological complete response in 64.8% of
patients treated with the regimen.11
“Likewise, for HER2-positive breast cancer,
we have seen the development of multiple
drugs that target HER2, from trastuzumab
[Herceptin] and pertuzumab [Perjeta], to
ado-trastuzumab emtansine [T-DM1; Kadcyla], that have increased the number of women
who we’re able to cure of their HER2-positive
breast cancers,” Sharifi said.

Slamon also commented on the proliferation of HER2-targeting therapies in addition
to the expansion of other types of targeted
agents, benefitting patients in the TNBC
space. “[Since] our initial finding of HER2 and
trastuzumab, now there’s a ton of HER2 targeting—trastuzumab deruxtecan [Enhertu]
and emtansine [Kadcyla], margetuximab
[Margenza]—the list goes on and on of antiHER2 therapeutics. Then there are new therapeutics for TNBC; they look at the TROP-2
target on tumor cells, and sacituzumab
govitecan [Trodelvy] is the new therapeutic
for that.13 As we identify new targets that we
can approach with an antibody that’ll attach
to it, [it could be possible to] make an antibody-drug conjugate [ADC] to allow that antibody to go right to the target protein on the
tumor cell and have it released internally and
that takes away the systemic effect of the chemotherapy and delivers it right into the cell.
That’s a whole new strategy that’s coming into
its own in a big way now,” Slamon told TTO.
The phase 3 ASCENT study (NCT02574455)
showed that sacituzumab produced a PFS
and overall survival (OS) benefit over physician’s choice of chemotherapy in patients
with relapsed or refractory metastatic TNBC.
The median PFS with sacituzumab was
5.6 months compared with 1.7 months with chemotherapy. Median OS was 12.1 months with
the ADC and 6.7 months with chemotherapy.13
The emergence of these newer targeted
therapies has permitted a risk-based tailoring of neoadjuvant and adjuvant therapies
in the non-metastatic breast cancer space,
observed Sharifi. “Another major development over the last 10 years, particularly for
the [patients with] TNBC and HER2-positive
breast cancers, is a shift towards neoadjuvant
chemotherapy, which allows us to identify
women with higher risk of recurrence after
our standard pre-operative chemotherapy,
and then add additional therapy after surgery to reduce their risk. For instance, that
is how ado-trastuzumab emtansine is used
in HER2-positive breast cancer, and there
are other targeted options in this space,
including olaparib [Lynparza] for women
with germline BRCA mutations,” she said.

Metastatic Breast
Cancer Advancements
“We have also made great strides in precision oncology in the metastatic breast cancer
space, with an expansion of different types of
targeted approaches, including mutation-targeted inhibitors, immunotherapy, and ADCs.
While all of these developments have helped
patients live longer and better with metastatic breast cancer, I think ADCs are the

most game-changing new development for
treating metastatic breast cancer,” Sharifi
told TTO. “As an example, the ADC trastuzumab deruxtecan, is a HER2-targeting
agent [encompassing] trastuzumab linked
to a chemotherapy that was initially found
to be extremely effective for HER2-positive
metastatic breast cancer, even in women
who have had multiple prior treatments with
different other agents. Even more importantly, however, it has recently been shown
to be effective also in women who have low
HER2 expression, who would previously
have been classified as HER2 negative.14
This has dramatically expanded the group
of women with metastatic breast cancer who
can benefit from trastuzumab deruxtecan to
include what we are now calling HER2-low
breast cancers, which are far more common
than HER2-positive breast cancers. So that’s
been an important advance for us in the ADC
space just in the last year,” said Sharifi.
Data from the phase 3 DESTINY-Breast04
trial (NCT03734029) showed that patients
with low HER2 expression can still possibly
benefit from HER2-targeted therapy. The trial
demonstrated a median progression-free
survival (PFS) of 10.1 months with trastuzumab deruxtecan therapy vs 5.4 months
with physician’s choice of therapy in patients
with HER2-low (IHC 1+/IHC 2+, ISH-) metastatic breast cancer who had received 1 to 2
prior lines of chemotherapy. The median OS
was 23.9 months with trastuzumab deruxtecan and 17.5 months with physician’s choice
of chemotherapy.14 These fi ndings led to the
FDA approval of trastuzumab deruxtecan in
this disease setting just this year.15

The Importance of Individualization
“Turning to mutation-targeted therapies, this
has also been an active area in metastatic
breast cancer treatment in the past 5 years,
including the first FDA approval of a drug targeting PIK3CA mutations, [which] are common
in many types of cancer and found in almost
half of women who have ER-positive metastatic breast cancer, where the drug alpelisib
[Piqray] has been approved for women with
this type of mutation,” Sharifi told TTO.
Approval for alpelisib in breast cancer
was supported by fi ndings from the phase 3
SOLAR-1 trial (NCT02437318), which showed
that the PI3Kα inhibitor in combination
with fulvestrant led to a median PFS of
11.0 months vs 5.7 months with fulvestrant
in patients with PIK3CA-mutant, HR-positive,
HER2-negative advanced breast cancer.16
“The developments we’ve had in precision oncology approaches mean that every
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October 2022 | Targeted Therapies in Oncology

77

BREAST CANCER

10 YEARS OF CANCER PROGRESS

OVARIAN CANCER

Precision Medicine

The Role of Biomarker Testing
in Ovarian Cancer
By Núria Negrão

Bradley J. Monk, MD, FACS, FACOG

Professor, Division of Gynecologic
Oncology, Arizona Oncology
University of Arizona College of
Medicine
Creighton University School of
Medicine at St Joseph’s Hospital
Medical Director, Gynecologic
Program
US Oncology Research
Vice President and Member Board of
Directors, GOG Foundation
Codirector, GOG Partners
Phoenix, AZ

Biomarkers for Treatment Choice
Robert L. Coleman, MD, FACOG, FACS

Gynecologic Oncologist
Chief Scientific Officer, US Oncology
Research
McKesson Corporation
Codirector
GOG Partners
The Woodlands, TX

78

There are several potential therapeutic targets in
gynecological cancers, including tumor-intrinsic
signaling pathways, homologous recombination
deficiency (HRD), angiogenesis, immunologic factors, and hormone receptors.7
Genetic tests available for evaluating BRCA and
HRD status are shown in the TABLE8-15. In addition
to commercial tests, some medical/research institutions have their own assays for evaluating many
of these genes.16-18
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“Guidelines recommend biomarker testing in all
patients with OC,” Monk said. “OC biomarkers can be
analyzed using single-gene tests or as part of a multigene panel, and BRCA1/2 testing was included in
multigene panels beginning in 2013.” However, one
study showed only 30% of patients diagnosed with OC
between 2013 and 2014 received genetic testing.19
VEGF
VEGF, a vascular permeability factor, is a key
regulator of physiological and pathological angiogenesis and a major contributor to tumorigenesis.
Patients with OC have elevated VEGF levels, which
contribute to the accumulation of ascites. In an
analysis of tumor VEGF levels in 110 patients with
OC, high VEGF was associated with worse survival
outcomes (P < .01).20,21 The fi rst and most studied
anti-VEGF agent, bevacizumab (Avastin), led to
improvements in overall survival (OS) in patients
with higher-stage disease, greater disease burden,
and ascites.22-25 Although no molecularly defi ned
biomarker that predicts benefit from bevacizumab has been described, high tumor expression
of colocalized MET/VEGFR-2 was associated
with significantly reduced OS (HR, 2.00; 95% CI,
1.08-3.72; P = .03) and the VEGFR2 rs2305945
G/G variant was associated with worse progression-free survival (PFS).26
BRCA1/2
Wild-type breast cancer 1 (BRCA1) and BRCA2 oncogenes are critical for DNA repair by the homologous
recombination pathway.27 Therefore, deletions or mutations in these genes causes genomic instability and predisposes affected individuals to familial breast cancer
and OC.27,28 Between 14% and 15% of all epithelial OCs
have germline BRCA1/2 mutations, but the rate can be
as high as 22.6% in high-grade serous OC, plus 6% due
to somatic mutations.29-31 OCs with BRCA1/2 mutations
are especially susceptible to agents that induce DNA
double-strand breaks and DNA interstrand crosslinks, such as platinum compounds (eg, cisplatin and
carboplatin) and PARP inhibitors.20 For patients with
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HE IDENTIFICATION OF predictive and
prognostic biomarkers has become increasingly important in the diagnosis and treatment of ovarian cancers (OCs), especially as newer
biomarkers emerge.
OC is the fifth leading cause of cancer mortality in
women in the United States.1-3 Despite many significant advances in treatment, more than 70% of patients
with stage III to IV OC will have a recurrence within
the first 5 years after diagnosis, which is often fatal.4
There is no single best treatment algorithm for
ovarian cancer.4 Treatment decisions, which become
increasingly complex with disease progression, are
informed by several patient-specific clinicopathologic parameters and genomic results.4 For most
patients, surgery for staging and cytoreduction
followed by platinum-based systemic chemotherapy with or without targeted biological agents with
induction therapy, or as maintenance treatment, is
the frontline standard of care.3-6
Recurrence results “in a cycle of surgeries and
additional rounds of chemotherapy,” Bradley J.
Monk, MD, FACS, FACOG, said in an interview
with Targeted Therapies in Oncology ™, adding that,
“Biomarker testing can help predict the potential
magnitude of a therapeutic effect in patients with
OC.” Monk is a professor of gynecologic oncology at
Arizona Oncology (US Oncology Network) and University of Arizona College of Medicine, the medical
director of the gynecologic program at US Oncology
Research, and a codirector at GOG Partners.

TA B L E . G E N E T I C T E S T S F O R O VA R I A N C A N C E R

COMPANY

TEST NAME

GENES/FEATURES EVALUATED
BRCA1/2

OTHER GENES/FEATURES

BRCA1/BRCA2

—

BRCAplus

CHEK2, ATM, PALB2, CDH1, PTEN, TP53

OvaNext

CHEK2, ATM, PALB2, BRIP1, RAD51C, 18 other
genes

TumorNext-HRD

ATM, BARD1, BRIP1, CHEK2, MRE11A, NBN,
PALB2, RAD51C/D

Caris® Life Sciences13

Caris Molecular Intelligence

ATM, BARD1, BRIP1, CHEK2, MRE11, PALB2,
RAD51, 500+ more

Foundation Medicine14

FoundationOne CDx

ATM, BARD1, BRIP1, CHEK2, PALB2,
RAD51B/C/D, 300+ more

GeneDx15

Breast/Gyn Cancer Panel

CHEK2, ATM, PALB2, BRIP1, RAD51C/D,
16 others

Invitae16

Breast and Gyn Cancers
Panel

CHEK2, ATM, PALB2, BRIP1, RAD51C/D; 15 other
genes in primary panel; 14 more genes in add-on

BRACAnalysis CDx

—

Myriad17-19

myChoice CDx

Genomic instability score based on LOH, TAI, LST

myRisk Hereditary Cancer

33 other genes

Ambry Genetics12

LOH, loss of heterozygosity; LST, large-scale state transitions; TAI, telomeric-allelic imbalance.

BCRA1/2-mutated OC who have not received
bevacizumab, maintenance with olaparib (Lynparza) or niraparib (Zejula) increases median
PFS.32,33 The addition of olaparib to bevacizumab maintenance in patients who received bevacizumab up front also increases median PFS.34
Survival benefit has been maintained long
term, with extended results from the PAOLA-1
trial (NCT02477644) showing 5-year OS rates
in patients with advanced OC and a BRCA
mutation of 73.2% with the olaparib and bevacizumab combination compared with 53.8% with
placebo (HR, 0.60; 95% CI, 0.39-0.93).35
DNA Damage Response Genes
After BRCA1/2 mutations, deficiencies in
the mismatch repair (MMR) system are the
most common cause of hereditary OC.36 The
MMR system, which is a complex pathway of
7 genes, corrects mutations arising during
DNA replication or damage, playing a crucial
role in maintaining genome stability.37
Another DNA damage response gene is
CHEK2, which encodes a protein kinase
activated in response to DNA damage and
interacts with BRCA1, promoting cellular
survival.38 The missense variant of CHEK2,
I157T, is significantly associated with
ovarian cystadenomas (odds ratio [OR], 1.7;
P = .005), borderline ovarian tumors (OR, 2.6;
P = .002), and low-grade invasive cancers (OR,
2.1; P = .04) but not high-grade OC (OR, 1.0).38
Homologous recombination repair genes
Homologous recombination deficient cells
cannot repair DNA double-strand breaks,
making them reliant on the single-strand
repair mechanism. This can be exploited by

the use PARP inhibitors. The PARP enzyme
is needed to repair single-strand DNA
breaks, so PARP inhibition leads to an accumulation of double-strand breaks. The use
of PARP inhibitors in patients with homologous recombination deficient tumors leads
to tumor cell death by a phenomenon called
synthetic lethality.29 Both niraparib and
the combination of bevacizumab/olaparib
are effective for the treatment of patients
with HRD.35,39
Genetic and epigenetic alterations in homologous recombination repair (HRR) genes,
leading to defective DNA repair, are present
in approximately half of epithelial OCs.29 HRD
can also be induced by the overexpression of
specific microRNAs.29 Mutations in some HRR
genes, including BRCA1 and BRCA2, as well
as ATM, ATR, BARD1, BLM, BRIP1, CHEK1,
CHEK2, FAM175A, MRE11A, NBN, PALB2,
RAD51C, RAD51D, RBBP8, SLX4, and XRCC2,
are associated with platinum sensitivity and
prolonged survival.29,40,41
Loss of heterozygosity
Loss of heterozygosity (LOH) is a common
form of chromosome instability, in which a
heterozygous somatic cell becomes homozygous due to the loss of an allele.29 LOH is
also correlated with an increased response
to platinum-based chemotherapy.42 Response
to therapy (platinum and PARP inhibitors)
is influenced by genomic instability caused
by chromosomal alterations, nucleotide
substitutions, insertions, and deletions that
accumulate in the absence of DNA repair due
to DNA damage response gene mutations
(germline and somatic).29,43,44

These biomarkers can be used in counseling patients about the magnitude of benefit
that they may receive from using a PARP
inhibitor for maintenance therapy because
patients who are platinum sensitive with no
BRCA mutation but are HRD positive, LOH
high, or have a germline or somatic mutation
in other HRR genes have an even stronger
benefit from maintenance PARP inhibition
than those who are HRD negative and LOH
low with no HRR gene mutations.29 Patients
who are weighing the benefits of using other
maintenance therapy options such as bevacizumab or discussing whether the adverse
effect profi les are worth the added benefit
may fi nd this information useful.29
Finally, the use of these biomarkers may
play a role in the near future in expanding
the number of patients who could receive—
and be expected to benefit from—PARP inhibition, either in the up-front setting before
the patient’s platinum-sensitivity status is
known or in platinum-resistant patients.29
Microsatellite instability/stable and PD-L1
A high proportion of OCs with germline
MMR mutations (MSH2, MSH6, MLH1,
PMS2) demonstrate microsatellite instability
(MSI).7 MSI is predictive of sensitivity to
immune checkpoint inhibitors, such as PD-1
or PD-L1.45 Therefore, the use of these agents
is becoming increasingly popular in the
treatment of various cancers because it is
associated with longer survivals compared
with chemotherapy and targeted therapy.45,46
Pembrolizumab (Keytruda), for example, has
a tumor-agnostic indication for the treatment
of patients with unresectable or metastatic
cancer with MSI high or MMR deficiency.47
However, a recent quantitative meta-analysis showed that PD-1/PD-L1 inhibitors
alone have limited efficacy for OC (combined
objective response rate, 19%; 95% CI, 13%27%), whereas combination regimens with
chemotherapy should be studied further
(combined objective response rate, 36%; 95%
CI, 24%-51%).45

Prognostic Biomarkers
As is the case with several other cancers,
TP53 is frequently mutated in OC; in fact,
almost all (97%) high-grade serous OCs have
mutations in TP53.48 Although many studies
have investigated TP53 as a biomarker in
OC, there are still disputes over its prognostic and predictive values.48 Another
candidate prognostic biomarker is CKB, a
cytosolic isoform of creatine kinase. Due
to its high expression in early-stage OC,
CKB is a potential biomarker for the early
detection of OC.20 
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Diagnostic Biomarkers
The survival rates for early-stage (I and II) OC
are much higher (70%-90%) than for later-stage
(III and IV) OC (30%). Furthermore, in the
absence of an effective screening strategy, up
to 80% of OCs are diagnosed in the late stage.
This gives a strong rationale for OC screening.31
Currently, OC screening is done using a
combination of blood-based biomarkers—
notably, cancer antigen 125 (CA125, also
called mucin 16 [MUC16]) and human epididymis protein 4 (HE4)—and transvaginal
ultrasound imaging.49,50 Although CA125
and HE4 are the best available diagnostic
biomarkers for OC, they have insufficient
sensitivity and specificity. Therefore, the
development of additional diagnostic biomarkers for OC is needed.49

Biomarkers of Interest for the Future
In preliminary studies, circulating tumor DNA
(ctDNA) was detected in blood and cervical
secretions from 55% of patients with early-stage
OC, including in cases missed by CA125

testing alone. A more concentrated sample of
ctDNA can be obtained from cervical material
than from the peripheral blood, which may be
critical for the detection of tumors less than 1
cm in diameter.31,51 The recent development of a
repetitive element aneuploidy sequencing system (RealSeq) to detect aneuploidy in ctDNA
from as little as 3 pg of DNA in relatively small
amounts of plasma may improve sensitivity for
early-stage high-grade OCs with copy number
abnormalities.52 Additionally, 2 clinical trials
have further investigated biomarkers for OC
(NCT01466049 and NCT00854399).53,54

Takeaways
“Biomarker testing results, including HRD,
BRCA, and deficient MMR/MSI status, can
help predict the potential magnitude of a
therapeutic effect in patients with ovarian
cancer,” Monk said. “Patient counseling is an
important component of biomarker testing
and is recommended as a fundamental aspect
of care for women with ovarian cancer.”
In an interview with Targeted Therapies in

Oncology™, Robert L. Coleman, MD, FACOG,
FACS, chief scientific officer for US Oncology
Research and codirector of GOG Partners,
summarized the main takeaways from the
past few years of OC biomarker research.
“The last provocative clinical trial to inform
treatment [decision-making] for patients with
OC was PAOLA-1,” Coleman said. “I have
recommended and used bevacizumab as primary adjuvant therapy for several years, but
the availability of olaparib [for] these patients
whose tumors harbor HRD detected by a test
changed my approach to maintenance therapy
and to genomic testing. Previously my testing
approach was to obtain tumor and germline
testing for BRCA. Now I add HRD.
“I would also mention that the failure of
immune checkpoint inhibitor trials in both
primary and recurrent setting has removed
that option except for those patients with
MSI high or the rare case with high tumor
mutational burden.” TT
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patient with metastatic breast cancer
should be getting molecular profi ling to
identify possible targeted therapy options,
and many patients will now have ADC treatment options that they may be eligible for
at some point in their disease trajectory.
For patients with localized breast cancer, I
think we’ve also come a long way in being
able to individualize therapy and avoid
exposing patients to unnecessary [adverse]
effects while also being able to augment
treatment for patients who are at higher
risk of recurrence and cure more women
with this diagnosis,” Sharifi said.
The basis of this personalized therapy
derived from breast cancer-based research,
observed Slamon. “The gamechanger clearly
was [the molecular advancements]. [When]
looking at what is big in oncology, it’s this
appreciation that originated in breast cancer
and now has spread throughout the field
of human oncology about this molecular
diversity defi ning, a) different subtypes,
and b) new potential therapeutic targets or
pathways,” he said.

The Future of Breast
Cancer Management
Sharifi looks to the continued development of
ADCs as a cancer treatment modality. “There’s
a real untapped well of potential targets that

80

we’re just starting to explore in terms of developing new ADCs and combining them with
targeted and immunotherapy approaches, and
I think this will move the bar in how we’re able
to combat treatment resistance,” said Sharifi.
Slamon’s view of the future also comprises
targeted strategies: “As we identify more
targets...there’ll probably be more and newer,
perhaps even better, therapeutics than we have
currently. Breast cancer has led this field.” TT
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Med. 2004;351(27):2817-2826. doi:10.1056/NEJMoa041588
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ctDNA May Predict ICI Response
in NSCLC, Pooled Analysis
Results Show
By Lisa Astor

C
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IRCULATING TUMOR DNA (ctDNA)
is associated with outcomes in patients
with non–small cell lung cancer
(NSCLC) treated with an immune checkpoint
inhibitor (ICI), according to the results of a
pooled analysis of 5 studies.
“Our study provides supporting evidence
that ctDNA may serve as an early predictor
of treatment response,” the study authors,
led by Diana Merino Vega, PhD, formerly of
Friends of Cancer Research, wrote. Findings
from the pooled analysis were published in
JCO Precision Oncology.1 “Given the multitude of recent studies investigating the use
of ctDNA as a minimally invasive way to
measure treatment outcome, these results
are timely by confirming observations seen
across multiple, independent studies and by
outlining harmonization strategies to support
future studies and meta-analyses to validate
ctDNA as an end point in drug development.”
Many studies’ results have suggested that
the use of ctDNA for monitoring responses
to treatment could be a significant tool for
clinical research as well as a predictive biomarker. The study authors pulled together
data from independent studies to determine the role of ctDNA in monitoring ICI
responses in NSCLC.
Currently, the use of ctDNA for monitoring
response to ICIs has been suggested but not well
defined and is of great interest to physicians.
The analysis was a pilot project, ctDNA for
Monitoring Treatment Response (ctMoniTR),
conducted by Friends of Cancer Research. It

Targeted Therapies in Oncology is excited
to bring our readers the latest news
in the burgeoning field of immuno-oncology.

involved the pooling and harmonization of
data from 5 independent studies on PD-1/
PD-L1 ICI use in patients with NSCLC.
The studies pooled included a total of
254 patients who were treated with anti–
PD-1/PD-L1 therapy as either monotherapy
or in combination with chemotherapy in any
line of treatment, although 54 did not meet
study criteria of baseline and peritreatment
ctDNA samples. Various next-generation
sequencing–based ctDNA assays were used
in the 5 studies, and variant allele frequency
(VAF) was reported in 4 of the 5 studies.
Overall, the majority of patients (53%)
were younger than 66 years, male (61%),
White (65%), and smokers (85.9%). Most
patients also had nonsquamous histology
(74%), advanced disease (89%), and an ECOG
performance status of 1 or higher (63%). In
addition, 67% of patients had received at
least 1 prior line of systemic treatment, and
79% were positive for PD-L1 expression.
As there was variability between the
timing and frequency of samples collected
in the 5 studies, the researchers calculated
a 3-level Max VAF Percent Change Group,
which showed that from baseline 32% of
patients had a decrease in ctDNA levels with
ICI treatment, 51% had a mild change, and
17% had an increase.
Association was observed between reductions in ctDNA levels and improved overall
survival (OS). Patients with reductions in
ctDNA levels had a 1-year OS rate of 75%. Each
step up in category of the 3-level Max VAF
Percent Change Group was associated with an
increased risk of death (adjusted HR, 2.28; 95%
CI, 1.62-3.20; P < .001). Those with intermediate changes and increased levels of ctDNA had
1-year OS rates of 58% and 32%, respectively.
For progression-free survival (PFS), the
risk of disease progression or death with

each step up in category level was associated
with an adjusted hazard ratio of 1.76 (95%
CI, 1.31-2.36; P < .001). The 1-year PFS rates
were 54% in those with decreased ctDNA levels, 34% in those with intermediate changes,
and 24% in those with increased levels.
When PFS was analyzed by factors, an
improvement in PFS was noted for ever
smokers (HR, 0.37; 95% CI, 0.20-0.68;
P = .001) and those with advanced disease
(HR, 0.35; 95% CI, 0.16-0.76; P = .008). No
association was noted with PD-L1 positivity
(HR, 1.10; 95% CI, 0.79-1.53; P = .583).
Durable clinical benefit of PFS lasting at least
6 months showed an odds ratio of 0.13 (95% CI,
0.05-0.34; P = .001) for intermediate change in
ctDNA levels vs decreased levels, and 0.06 (95%
CI, 0.02-0.22) for increased vs decreased levels.
Logistic regression models showed an
odds ratio for tumor response of 0.19 (95%
CI, 0.08-0.45; P < .001) for a step down from
intermediate change to decreased ctDNA levels, and 0.11 (95% CI, 0.03-0.38) for increased
vs decreased ctDNA levels.
“Our data suggest that ctDNA measurements
may help guide treatment decisions, either
independently or in conjunction with radiographic evaluation, especially in tumors that
are challenging to assess,” Vega et al wrote.
The study authors did note limitations in
their analysis, including the sample sizes
and inconsistencies in ctDNA assays used.
The project will continue to look at the use
of ctDNA monitoring in other tumor types,
stages, and drug classes. TT
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NON–SMALL CELL LUNG CANCER

CLINICAL HIGHLIGHTS

See a spectrum
of

results

Let LENVIMA®
in

change the way you view treatment

first-line unresectable HCC

REFLECT: in a large (N=954), phase 3, multicenter,
randomized, open-label trial in patients with
previously untreated unresectable HCC vs
sorafenib, LENVIMA met the primary endpoint1,2

Statistical superiority vs sorafenib in select
secondary efficacy endpoints, PFS and ORR,
according to mRECIST1†
Nearly 3.5X ORR, 41% with LENVIMA
vs 12% with sorafenib1†

13.6-month median OS, proven noninferior to
sorafenib (12.3 months)1

Complete response: 2.1% (n=10) with LENVIMA
vs 0.8% (n=4) with sorafenib
Partial response: 38.5% (n=184) with LENVIMA
vs 11.6% (n=55) with sorafenib
95% CI: 36%-45% vs 95% CI: 10%-16%; P<0.001
An independent assessment using RECIST 1.1 criteria
demonstrated 19% ORR with LENVIMA (95% CI:
15%-22%) vs 7% with sorafenib (95% CI: 4%-9%)1
Complete response: 0.4% (n=2) with LENVIMA vs
0.2% (n=1)
Partial response: 18.4% (n=88) with LENVIMA vs
6.3% (n=30)

HR: 0.92 (95% CI: 0.79-1.06)*
Number of events: 351 (73%) with LENVIMA
and 350 (74%) with sorafenib
LENVIMA did not demonstrate a statistically
significant improvement in OS vs sorafenib1
*Based on stratified Cox-model. The noninferiority margin for the HR of
LENVIMA vs sorafenib is 1.08.1

Based on a masked independent imaging review according to mRECIST.2

†

INDICATION
LENVIMA is indicated for the first-line treatment of patients with
unresectable hepatocellular carcinoma (HCC).
IMPORTANT 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 LENVIMAtreated patients (5% grade 3-5). Grade 3-5 hepatic failure occurred in 3%
of LENVIMA-treated 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.

Double the median PFS achieved with LENVIMA vs sorafenib1,3
Statistically superior PFS (mRECIST) per independent radiology review
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Patients on LENVIMA
remained progression
free for twice as long as
those on sorafenib1

Number of events: 311 (65%) with LENVIMA and 323 (68%) with sorafenib.1

An independent assessment using RECIST 1.1 criteria demonstrated a median PFS of 7.3 months with LENVIMA vs
3.6 months with sorafenib (HR: 0.65 [95% CI 0.56-0.77])1
Number of events: 307 (64%) with LENVIMA vs 320 (67%) with sorafenib.1

Adverse reaction profile1

The most common adverse reactions observed in 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.
HCC=hepatocellular carcinoma; REFLECT=A Multicenter, Randomized, Open-label, Phase 3 Trial to Compare the EFficacy and Safety of LEnvatinib (E7080) Versus Sorafenib in First-Line
Treatment of Subjects With UnreseCtable HepaTocellular Carcinoma; OS=overall survival; HR=hazard ratio; CI=confidence interval; PFS=progression-free survival; ORR=objective response
rate; mRECIST=modified Response Evaluation Criteria; RECIST=Response Evaluation Criteria in Solid Tumors.
In REFLECT, patients enrolled had Child-Pugh A and BCLC Stage C or B HCC and were ineligible for local liver-directed therapy; had an ECOG PS of 0 or 1; had received no prior systemic
therapy for HCC; and had ≥1 measurable target lesion according to mRECIST for HCC. Patients were randomized (1:1) to receive LENVIMA (12 mg for baseline body weight ≥60 kg or 8
mg for baseline body weight <60 kg) orally once daily or sorafenib 400 mg orally twice daily until radiological disease progression or unacceptable toxicity. The primary endpoint was
OS. REFLECT was designed to show the noninferiority of LENVIMA to sorafenib for OS. Select secondary efficacy endpoints were PFS and ORR according to mRECIST for HCC.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions (cont’d)
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.
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

Please see additional Important Safety Information throughout
and accompanying Brief Summary of Prescribing Information.

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
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.

Visit

www.LENVIMA.com/hcp
to learn more

IMPORTANT SAFETY INFORMATION

of bisphosphonate treatment may reduce the risk of ONJ.

Warnings and Precautions (cont’d)
Hypocalcemia (cont'd). 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.

Withhold LENVIMA if ONJ develops and restart based on clinical judgement
of adequate resolution.

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.
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 LENVIMAtreated patients, including 7 fatal hemorrhagic events. Serious tumorrelated bleeds, including fatal hemorrhagic events, occurred in LENVIMAtreated 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.
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.
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.
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.

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.
Adverse Reactions
In HCC, the most common adverse reactions (≥20%) observed in LENVIMAtreated patients were hypertension (45%), fatigue (44%), diarrhea (39%),
decreased appetite (34%), arthralgia/myalgia (31%), decreased weight
(31%), abdominal pain (30%), palmar-plantar erythrodysesthesia syndrome
(27%), proteinuria (26%), dysphonia (24%), hemorrhagic events (23%),
hypothyroidism (21%), and nausea (20%). The most common serious
adverse reactions (≥2%) were hepatic encephalopathy (5%), hepatic failure
(3%), ascites (3%), and decreased appetite (2%). Adverse reactions led to
dose reductions or interruption in 62% of patients. The most common
adverse reactions (≥5%) resulting in dose reductions were fatigue (9%),
decreased appetite (8%), diarrhea (8%), proteinuria (7%), hypertension
(6%), and palmar-plantar erythrodysesthesia syndrome (5%). Treatment
discontinuation due to an adverse reaction occurred in 20% of patients.
The most common adverse reactions (≥1%) resulting in discontinuation
of LENVIMA were fatigue (1%), hepatic encephalopathy (2%),
hyperbilirubinemia (1%), and hepatic failure (1%).
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 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.
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 of Prescribing Information on the
following pages.
References: 1. LENVIMA [package insert]. Woodcliff Lake, NJ: Eisai Inc. 2. Kudo M, Finn RS, Qin S,
et al. Lenvatinib versus sorafenib in first-line treatment of patients with unresectable hepatocellular
carcinoma: a randomised phase 3 non-inferiority trial [published online February 9, 2018].
Lancet. 2018. doi:10.1016/S0140-6736(18)30207-1. 3. Lencioni R, et al. Independent imaging
review (IIR) results in a phase 3 trial of lenvatinib (LEN) vs sorafenib (SOR) in first-line treatment of
patients (pts) with unresectable hepatocellular carcinoma (uHCC). Abstract presented at: 2018
Gastrointestinal Cancers Symposium; January 18-20, 2018; San Francisco, CA. Abstract 345.

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
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LENVIMA® (lenvatinib) BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
Hepatocellular Carcinoma LENVIMA is indicated for the first-line treatment of patients with unresectable
hepatocellular carcinoma (HCC).
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
Recommended Dosage for Hepatocellular Carcinoma (HCC) The recommended dosage of LENVIMA
is based on actual body weight:
• 12 mg for patients greater than or equal to 60 kg or
• 8 mg for patients less than 60 kg
Take LENVIMA orally once daily until disease progression or until unacceptable toxicity.
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

Cardiac Dysfunction

Arterial Thromboembolic Event

Hepatotoxicity

Grade 4

• Permanently discontinue.

Grade 3

• 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.

Grade 4

• Permanently discontinue.

Any Grade

• Permanently discontinue.

Grade 3 or 4

• 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.

Grade 3 or 4

• 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.

2 g or greater proteinuria
in 24 hours

Gastrointestinal Perforation

• Withhold until less than or
equal to 2 grams of proteinuria
per 24 hours.
• Resume at a reduced dose.
• Discontinue for nephrotic
syndrome.

Any Grade

• Permanently discontinue.

Fistula Formation

Grade 3 or 4

• Permanently discontinue.

QT Prolongation

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

• Withhold until improves to
less than or equal to 480 ms
or baseline.
• Resume at a reduced dose.

Any Grade

• Withhold until fully resolved.
• Resume at a reduced dose or
discontinue depending on
severity and persistence of
neurologic symptoms.

Reversible Posterior
Leukoencephalopathy
Syndrome

Other Adverse Reactions

a

Grade 3

• 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.

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

• Withhold until improves to
Grade 0 to 1 or baseline.
• Resume at reduced dose.

Grade 4 adverse reaction

• Permanently discontinue.

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

Table 2: Recommended Dosage Reductions of LENVIMA for Adverse Reactions
Indication

First Dosage
Reduction To

Second Dosage
Reduction To

Third Dosage
Reduction To

• Actual weight 60 kg
or greater

8 mg once daily

4 mg once daily

4 mg every other day

• Actual weight less
than 60 kg

4 mg once daily

4 mg every other day

Discontinue

HCC

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.

WARNINGS AND PRECAUTIONS
Hypertension Hypertension occurred in 73% of patients in SELECT (differentiated thyroid cancer or 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.
In patients receiving LENVIMA 18 mg orally once daily with everolimus in Study 205 (renal cell carcinoma
or 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; 2% 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 LENVIMAtreated 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 (RPLS) 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.
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WARNINGS AND PRECAUTIONS (cont'd)
Hemorrhagic Events (cont'd) 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 post-marketing 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 (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.
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.

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), and 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.
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 3 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 3.

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
Grade 1-4
Grade 3-4
(%)
(%)

Sorafenib 800 mg
N=475
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 4, Grade 3-4 laboratory abnormalities occurring in ≥2% of patients in the LENVIMA arm in REFLECT
(HCC) are presented.
Table 4: 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)

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
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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
• Fistula Formation and
Gastrointestinal Perforation

Table 3: Adverse Reactions Occurring in ≥10% of Patients in the LENVIMA Arm in REFLECT (HCC)
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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.
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.
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.
Of 406 adult patients with endometrial carcinoma (EC) who were treated with LENVIMA in combination
with pembrolizumab in Study 309, 201 (50%) were 65 years and over. No overall differences in safety or
effectiveness were observed between elderly patients and younger patients.
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, or endometrial carcinoma and severe (CLcr 15-29 mL/min) renal impairment. Reduce the dose of
lenvatinib for patients with RCC, DTC, or 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, or endometrial carcinoma and mild or
moderate hepatic impairment (Child-Pugh A or B). Lenvatinib concentrations may increase in patients with DTC,
RCC, or endometrial carcinoma and severe hepatic impairment (Child-Pugh C). Reduce the dose of lenvatinib for
patients with DTC, RCC, or 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.
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CLINICAL HIGHLIGHTS

Multidisciplinary Care Improves Management of
TRAEs in Patients Receiving Active Cancer Treatment
By Lisa Astor

T

HE ESTABLISHMENT OF a multidisciplinary supportive care program
at ambulatory infusion centers in
Houston, Texas, helped to improve the management of treatment-related adverse events
(TRAEs) in patients with cancer undergoing
active treatment, the results of a study published in JCO Oncology Practice showed.1
“This study confi rms that multidisciplinary care for patients in an ambulatory
infusion center setting leads to improvement
in TRAEs. Data collected in this study provides direct evidence for a pharmacist-led
program to enhance cancer care,” study
authors, led by Clement Chung, PharmD,
MS, wrote in their published report.
Two ambulatory infusion centers, Houston
Methodist Baytown Hospital (Baytown) and
Houston Methodist West Hospital (West),
implemented the multidisciplinary program
in October 2018 and March 2020, respectively.
The study continued through October 2021.
As part of the program, oncologists, oncology nurses, and oncology clinical pharmacists built a collaborative relationship and a
workflow for determining management for
TRAEs as well as follow-up.
Pharmacists managed supportive care
issues with evaluations of the interventions
and symptoms over 1 to 3 months while the
patient continued to receive treatment. Oncologists followed the patient and subsequently
collaborated to adjust the management plan.
Evaluation of the benefits provided by the
implementation of the multidisciplinary program was conducted through a retrospective
chart review by the overall team as well as
the institutional review board.
The primary goal of the study was the
early identification and management of specific symptoms and treatment completion
rates, and these factors were compared for
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the multidisciplinary team interventions
and the oncologist-led interventions.
Overall between the 2 centers, 308 patients
were treated during the study time period
and received 469 interventions in this time.
The multidisciplinary team handed 286 of
these symptom-management interventions
compared with 183 by oncologists alone.
Of these patients, the median age was
63 years (range, 27-88) and 55% were female.
The most common tumor types seen in
patients were gastrointestinal (GI) cancers
(22.7%), followed by breast cancer (21.1%), lung
cancer (14.9%), hematologic malignancies
(14.5%), and genitourinary cancers (13.0%).

Multidisciplinary team
interventions showed a
statically significant
improvement over
oncologist-led interventions
in the number of
interventions reported

Multidisciplinary TRAE symptom management was required most for patients with GI
cancers, followed by lung and breast cancers.
Approximately 85% of all patients were
able to complete all of their courses of treatment in the infusion centers.
More treatment interruptions due to TRAEs
were reported at Baytown than at West. No
pre-implementation data were available for
Baytown, as it was a newer facility, so the
impact could not be fully evaluated. But for
West, the difference in treatment interruptions and/or discontinuations from before to
after the program’s launch was not considered statistically significant (P = .27).
After implementation of the program,
the most common cause of treatment interruption and/or discontinuation at Baytown
was immune-related adverse events (IRAEs;
15%), followed by dermatological toxicities
(7%) and mucositis (7%). Whereas at West,
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the most common causes were IRAEs (7%) or
neuropathy (7%).
Multidisciplinary
team
interventions
showed a statically significant improvement
over oncologist-led interventions in the number of interventions reported (P = .004) and
in reducing the occurrence of patient-reported symptoms after 1 month of intervention
(P = .03). Patient-reported symptoms tended
to be grade 1 or 2 and were easily mitigated
through pharmacologic strategies.
Significant improvements were seen in the
multidisciplinary cohort by individual TRAE
types from the fi rst encounter to follow-up,
including a 96.0% reduction seen in diarrhea
occurrences, an 80.0% reduction in IRAEs,
and a 73.3% reduction in dermatologic events
compared with respective reduction rates in
the oncologist-led cohort of 40.0%, 44.4%, and
42.3%, respectively. The greatest reduction
in occurrences in the oncologist-led intervention cohort was with neuropathy (60.0%).
Rates of hospitalizations and emergency
visits were similar across both cohorts due
to severe or unpreventable TRAEs.
“This type of symptom management is
valuable for hospitals with limited resources.
It supports oncologists by realigning clinical
pharmacy services from the clinic to the
infusion center, without incurring additional
labor cost,” the study authors wrote.
An overall improvement in the management
of TRAEs was seen with the multidisciplinary
program as about 40% of escalated AEs of all
grades were managed by the team. Additionally,
both patient and provider satisfaction improved.
In the multidisciplinary cohort, treatment completion rates were 80% to 89%,
which was higher than the rates seen
in the oncologist-led intervention cohort
(75%-82%; P = .71).
Chung et al noted that despite interventions
occurring during COVID-19, the pandemic
was not a major factor in patient volume,
treatment rates, or TRAE management. TT
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NCCN Update Recommends Multigene
Panel Testing for All Patients
Who Receive Colorectal Cancer Diagnoses
By Meaghan Cross
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A

RECENT UPDATE TO the National Comprehensive Cancer Network (NCCN) guidelines on
colorectal cancer (CRC) comes after evidence
that actionable variants have been missed under previous testing criteria. The updated guidelines recommend all patients, regardless of age or family history,
should receive multigene panel testing (MGPT).1,2
According to previous guideline recommendations, patients 50 years and older who receive
diagnoses of CRC would be offered MGPT. Because
CRC is the fourth most frequently diagnosed cancer in the United States and third most common
worldwide, panel members believed the change in
the guidelines could affect millions of individuals.2
“The NCCN panel currently recommends that all
patients with CRC [who receive diagnoses before]
age 50 [years] have MGPT, and that MGPT be considered also for patients 50 and older with CRC,”
said Samir Gupta, MD, MSCS, AGAF, professor,
Division of Gastroenterology, Moores Cancer Center
at UC San Diego Health; and chair, NCCN Clinical
Practice Guidelines in Oncology (NCCN Guidelines)
Panel for Genetic/Familial High-Risk Assessment:
Colorectal. “These recommendations could evolve in
the future as more evidence emerges about the yield
and benefits of [MGPT] for all patients with cancer.”
When selecting MGPT for CRC, the panel should
include, at minimum, the following risk-associated
genes: APC, MUTYH, MLH1, MSH2, MSH6, PMS2,
EPCAM, BMPR1A, SMAD4, PTEN, and STK11. Selection of a panel that includes genes beyond this minimal
set should be based on personal and family history of
cancer, as well as patient and provider preference.1
“Multigene testing looks for evidence of a pathogenic variant (mutation) in a cancer risk gene.

Most multigene panels contain between 15 and
100 different cancer risk genes. The list of genes
tested may include both genes associated with
increased CRC risk and genes associated with other
cancers such as breast cancer, depending on the
multigene panel selected,” Gupta said.
Evolving evidence was found that with the previous recommendations for screening patients,
patients with pathogenic germline variants (PGVs)
and other familial risks were missed.
A prospective multicenter study (INTERCEPT)
of guideline-directed vs universal genetic testing
conducted on patients with solid tumors receiving
treatment at Mayo Clinic cancer centers showed
that the universal approach to MGPT identified
more heritable variants than guideline-directed
targeted genetic testing.3
The study included 2984 patients, with PGVs
identified in 397 (13.3%), with moderate-penetrance
and high-penetrance cancer-susceptibility genes
found in 282 patients. Variants of uncertain significance (VUS) were identified in 1415 patients (47.4%).
Among 372 patients with CRC, 15.3% had PGVs.
Clinically actionable fi ndings that would not otherwise have been identified with guideline-based
testing were observed in 192 patients (6.4%), including in 28.2% of patients with high-penetrance PGVs.
These genes tended to have published recommendations for a targeted treatment, suggested surgery,
or enrollment in a clinical trial.

Samir Gupta, MD, MSCS, AGAF
Professor of Medicine
Division of Gastroenterology
Chief, Section of Gastroenterology
VA San Diego Healthcare System
University of California, San Diego
Moores Cancer Center at UC San
Diego Health
La Jolla, CA

Identifying PGVs in CRC
Supporting data for the updated guidelines showed
that about 1 in 6 patients with CRC had inherited
gene mutations that could increase their risk of 
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cancer.2 A multisite study taking place
between April 1, 2018, and March 31, 2020,
aimed to determine the prevalence of PGVs
in patients with CRC using a universal
testing approach, association with clinical
outcomes, and the uptake of family variant
testing. This study looked at a pool of 361
unselected patients with CRC. Universal
germline genetic testing found that approximately 1 in 6 patients with CRC (15.5%) harbor a positive PGV, of which more than 50%
would not have been detected using standard
practice guidelines or a guideline-specific
gene panel. No differences in disease-specific outcomes were observed in this study
among patients with or without a PGV. Nearly 10% of patients had modifications in their
treatment based on the fi ndings.4
Of the 361 patients undergoing germline analysis, 56 patients (15.5%) harbored
62 pathogenic/likely pathogenic germline
variants, of whom 5 patients had more than
1 PGV detected. PGVs were stratified into
those with high (n = 21), moderate (n = 21),
or low (n = 7) penetrance, and 7 were carriers
of recessive alleles (FIGURE). The most common PGVs were found in CHEK2 (1.9%), MSH2
(1.4%), and MUTYH (monoallelic; 1.4%). A
molecular diagnosis of Lynch syndrome was
confirmed in 11 patients (3.1%) due to a PGV
in MSH2, MLH1, MSH6, and/or PMS2, and
23 patients (6.4%) had a mutation in a gene
associated with homologous recombination
deficiency (ATM, BAP1, BARD1, BLM, BRCA1,
BRCA2, BRIP1, CHEK2, NBN, PALB2, RAD50,

RAD51C, RAD51D, and WRN). More than half
(54%) of Lynch syndrome cases were observed
in patients with right-sided colon cancer.
Patients with PGVs tended to have no history of smoking, diabetes, or hypertension,
and a lower body mass index (< 30). The
rate of PGVs was higher in patients with
rectal cancer than those with colon cancer
(P = .008). The rate of PGVs in those under
age 50 years was 21.8% vs 12.2% in those
50 years or older (P = .059). VUS were found
in 166 patients (46%). The PGV rate by stage
of cancer was 10.5% in stage I, 23.6% in stage
II, 15.2% in stage III, and 12.3% in stage IV,
and was not statistically different (P = .168).
Those with a family history of CRC had a
high rate of PGVs (31%).
Nearly 15% of patients who had a PGV had
no family history of CRC. Eighteen percent
of the recruited population was of non-White
race or ethnicity and the prevalence of PGVs
was 12.3% and VUS were 55.4%. The majority
of PGVs were missense mutations (67%), followed by deletion (24.2%), duplication (6.5%),
and insertion (1.6%).
Thirty-four cases had incremental clinically actionable findings that would not
have been detected by phenotype or family
history–based testing criteria using the 2018
NCCN guidelines or were outside of the genes
recommended on a 20-gene panel of CRC-associated genes. This represents 9.4% of the
361 cases overall and 60.7% of the 56 patients
with PGV. Of the 34 patients with incremental
findings, 8 (23.5%), 15 (44.1%), 5 (14.7%), and

6 (17.6%) patients carried high-penetrance,
moderate-penetrance, or low-penetrance
variants, and recessive alleles, respectively.
Incremental mutations were found more
often in patients with CRC diagnosed at an
older age (≥ 50 vs < 50 y; P < .0017). Use of
the 2020 NCCN guidelines resulted in the
same 34 patients with incremental findings.
Had the study stuck strictly to the previous guidelines, participants within the
under-50 group without family history may
have been missed altogether. This also goes
for patients without full knowledge of their
own family history.
“The NCCN guidelines recommend that
if a patient with CRC has a multigene test
and is found to have a pathogenic variant
(mutation) that increases the risk for cancer
and might have explained why the patient
developed cancer, that their relatives should
be considered for genetic testing,” Gupta
said in an interview with Targeted Therapies in Oncology ™.
When asked how physicians could
approach this topic with family members
of patients not under their care, Gupta continued, “The main strategies for reaching
out to family members include…working
with/through the patient to encourage their
family members to seek genetic counseling
or testing; [and] providing the patient with
a ‘family letter’ that explains the fi nding
and provides information on next best steps.
There are many examples of family letters
available, and all genetic counselors and

F I G U R E . B R E A K D O W N O F PAT H O G E N I C
G E R M L I N E VA R I A N T S 4

PGV
VUS

RECESSIVE SYNDROMES
LOW PENETRANCE

PGV, pathogenic germline variant; VUS, variants of unknown significance.
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BRCAness 13.6%) Other (36.4%)

MSH2 (n = 5)
MLH1 (n = 3)
MSH6 (n = 2)
PMS2 (n = 1)

BRCA2 (n = 2)
PALB2 (n = 1)

HIGH PENETRANCE

MODERATE PENETRANCE

NEGATIVE

Lynch (50%)

BRCAness (77.3%)

Other (22.7%)

CHECK2 (n = 7)
ATM (n = 3)
BRIP1 (n = 3)
BLM (n = 2)
NBN (n = 1)
RAD51D (n = 1)

HOXB13 (n = 2)
MITF (n = 2)
CDC73 (n = 1)

APC (n = 2)
MUTYH (n = 2)
SDHA (n = 2)
SDHD (n = 1)
TP53 (n = 1)

some of the genetic testing companies have
examples that can be used.”
The utility of germline testing has been a
subject of study as well, not just for CRC but
also for risks of Lynch syndrome, endometrial
cancer (EC), and many others. A multicenter,
prospective study conducted in California
between July 2014 and November 2016 looked
at a group of 2000 participants who met
testing guidelines across 3 cancer genetics
clinics. The purpose was to see the results of
using 25-gene or 28-gene MGPT for hereditary cancer risk assessment with appropriate
genetic counseling and demonstrate its capacity to enhance the diagnostic yield of genetic
testing without discernible harm to patients.5
Most patients were female (81%) and 73%
had a personal history of cancer. Out of 2000
participants, 242 (12%) were found to have at
least one pathogenic variant and 689 (34%)
carried 1 or more VUS. Seventy-six patients
(31% of PGV carriers) had a germline mutation in BRCA1 and/or BRCA2, and 39 (16%)
had a pathogenic variant in a mismatch
repair gene, conferring a diagnosis of Lynch
syndrome. Forty-three patients (18%) had a
monoallelic (n = 41) or biallelic (n = 2) pathogenic MUTYH variant. Nineteen patients
(8%) had pathogenic variants in APC, with
16 of them having the founder mutation APC
I1307K, and 6 had pathogenic variants in
TP53 (2%). Other genes with detected pathogenic variants included CHEK2 (n = 17; 7%),
ATM (n = 16; 7%), PALB2 (n = 9; 4%), BRIP1
(n = 5; 2%), RAD51C (n = 4; 2%), BARD1 (n =
2; 1%), NBN (n = 2; 1%), CDH1 (n = 1; 0.4%),
and CDKN2A (n = 1; 0.4%). Among patients
without pathogenic variants, 689 (34%) had
at least 1 VUS, with up to 4 per patient.
A similar prospective analysis was conducted in patients with EC, and the investigators
determined that knowing the germline status
at the time of diagnosis allows for further definition of germline/phenotype associations
and can help to determine a genetic syndrome
for cancer prevention. As such, Levine et al
recommended that up-front MGPT be adopted
into routine clinical care in EC because it provides clinically impactful information.6

Access and What to Do
With the Results
Knowing the results of MGPT is one step
toward a whole picture. “Multigene panel tests
done for evaluation for a cancer risk gene are
not designed to predict CRC. They are intended to identify individuals who are at increased
risk. Based on the pathogenic variant, or mutation, in a cancer risk gene, we can estimate

the lifetime chances of developing CRC.
These lifetime risk estimates are what guide
recommendations for how patients should be
managed; for example, whether they need to
start colon cancer screening at a young age or
have it more frequently,” commented Gupta.
Do these screening tests narrow down
treatment options for patients diagnosed with
CRC? “Based on the most recent panel review,
we concluded that MGPT panel results alone
would not narrow or refine treatment options
for patients with CRC. This is different from
what is true right now for some other cancers
and could change [soon] based on evolving
evidence,” Gupta explained. “Multigene
panel testing, depending on the cancer risk
gene identified, could have the opportunity to
provide some patient screening and surveillance options that could not only help detect
cancers early but also prevent cancers.”
Some organizations worry that MGPT
results, without proper interpretation, could
lead to overscreening and unnecessary
treatment. The NCCN believes that the best
management of any patient with cancer is
through a clinical trial. Participation in clinical trials is especially encouraged.1 “Every
patient should work with their doctor to ask
about whether a clinical trial may be right
for them. Clinical trials may be a great option
for early or late treatment, depending on the
trial, patient preferences, and the recommendations their doctors give them,” said Gupta.
Clinical trials may also be a more accessible
way for patients to offset cost of treatments,
though there are no comprehensive studies
supporting this. A study was conducted
with (mostly) genetic counselors looking at
4 areas: factors affecting laboratory choice
and test ordering; experience with insurers;
patient out-of-pocket costs; and alternate
payment mechanisms for noncovered tests.7
A study involving 11 clinics in California
and North Carolina looked to identify financial
challenges associated with patients’ out-ofpocket costs and difficulty in having tests covered by insurance. Although respondents felt
that laboratory payment assistance programs
and expansion of coverage by many insurers
facilitated testing, some coverage challenges
remained. Medicare’s coverage policies, which
largely do not cover testing for patients without a cancer history, and constant changes in
coverage policies by commercial insurers that
are not always in line with NCCN guidelines,
were significant concerns among the respondents. This could make family cascade testing
less accessible for insurance reimbursement
if the family member has no previous history

of cancer or if they live outside the country.
Respondents reported few challenges overall,
but the biggest barriers identified involved
coverage for genetic counseling.
“The landscape for coverage is evolving
rapidly. Patients and doctors should check
with their insurance companies to see if
testing is covered. There are some companies that offer genetic testing at a maximum
cost of $250 out of pocket,” said Gupta.
As more clinical trials progress and
screening technology advances, we could
see updates to guidelines more frequently.
“Every year, NCCN guidelines panel members look for new studies that could inform
updates to the NCCN guidelines, because
there are innumerable studies in progress
that could impact how we assess and manage
risk for [individuals] at risk for CRC based on
hereditary factors,” Gupta said.
Gupta discussed ongoing areas of unmet
needs with genetic testing in CRC. “Although
we are able to identify a number of cancer
risk genes that appear to increase risk for
CRC, we do not have great data on lifetime
risk among carriers. We need prospective
or retrospective long-term data from large
cohorts who have had genetic testing to be
able to make such estimates. The second area
is continuing to study the best strategies for
early detection and prevention of cancers in
[individuals] who have increased risk.” TT
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Multiple Barriers Result
in Low Lung Cancer Screening Rates
By Peter Baik, DO, FACOS, FACS

O

N FEBRUARY 2, 2022, President Joe
Biden reignited the Cancer Moonshot,
setting a goal of reducing the cancer
death rate by at least 50% over the next 25
years.1 However, because the United States
Preventive Services Task Force recommended
using low-dose CT (LDCT) scans in 2013, the
screening rate among eligible individuals is
less than 6% nationally as of 2020.2,3 Interestingly, the US Department of Health & Human
Services Healthy People 2030 target for lung
cancer screening is only 7.5%.4 This seems
like a poor outlook on adoption of LDCT for
lung cancer screening (LCS), especially after
the eligible age for LDCT was decreased
to aged 50 years with risk factors. A major
hurdle in LCS is the social inequalities, especially in the at-risk lung cancer population.
A significant increase in adoption of breast
and colon cancer screenings was seen after
Medicare began covering those screening
exams. Medicare fi rst began covering mammography screenings in 1991 and colonoscopy in non–high-risk individuals in 2001.5,6
According to the National Cancer Institute,
the percentage of women aged 50 to 74 years
who had a mammogram within 2 years was
30.2% in 1987 and 60.7% in 1992.7 The percentage of adults aged 50 to 75 years who had
sigmoidoscopy within 5 years or colonoscopy
within 10 years was 28.3% in 2000, 36.1% in
2003, and 49.4% in 2008.8
The reason for the low screening rate in
lung cancer is multifactorial, including barriers perceived by physicians such as lack of
insurance coverage, lack of benefit, failure of
electronic medical record to notify providers of eligible patients, and patient refusal,
among others.9,10 Many of these factors apply
to other types of screening programs. However, 2 eligibility criteria for LDCT in lung
cancer may contribute significantly to the
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poor adoption: tobacco smoking history and
the need for documentation of shared decision-making (SDM) prior to LDCT.
Tobacco smoking prevalence is significantly
higher in both men and women with incomes
below the federal poverty level.11 Many of these
patients reside in medically underserved areas.
Although LCS is covered under Medicaid, only
39 states have adopted the Medicaid expansion.12 Because Medicaid is administered by
each state individually, with different eligibility criteria and reimbursement, the coverage
of LCS is variable. In addition, disparities are
seen in implementation of and access to LCS
between different socioeconomic groups.13
Due to the combination of lack of coverage and
access to LCS, current or former smokers in
the medically underserved population have
difficulty participating in the program.
Additionally, SDM is a crucial component
of any screening program. An important
part of SDM is effectively discussing the
benefits, potential harm from false-positive
tests and overdiagnosis, and exposure to
radiation and smoking cessation.14 However,
the major issue with SDM is the difficulty in
implementing high-quality SDM visits. The
quality of SDM varies, and patients are more
often counseled on benefits than harms.15
A survey by Tabriz et al in 2020 of key
practitioners and managers involved in
implementing SDM for LCS programs
showed that time constraint is a major factor
in balancing the access level and the quality
of SDM visits.16 SDM visits are reimbursable
by Medicare with a separate Current Procedural Terminology code for an SDM visit
(G0296), although the code is reimbursed
at a level equivalent to a 15-minute visit.17
To adequately inform and counsel patients
regarding LDCT, a visit longer than 15 minutes is needed. In medically underserved
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areas, having an increased burden of SDM
increases the inequality of LCS access.
One solution to the challenges of low adoption of LCS in high-risk individuals, as well
as to increase the quality of SDM, is utilizing
patient navigators. The rate of screening,
compliance with follow-up, rapid initiation
of therapy, and patient satisfaction increase
when patient navigators are utilized18; however, many of these studies were based on
breast and colon cancer screening programs.
There are multiple methods to try to understand the issues and improve adoption. Utilizing the RE-AIM (reach, effectiveness, adoption,
implementation, and maintenance) framework,
the Veterans Affairs New England Health Care
System has begun a study of barriers to SDM
for LCS at each of the socioeconomic levels,
evaluating the implementation outcomes.19,20
The practical robust implementation and
sustainability model (PRISM) is being used to
clarify the issues of implementation planning
and guides evaluation of SDM.21 The effect of
these programs has yet to be determined.
The adoption of LDCT for LCS has been
slow, especially when compared with breast
and colon cancer screenings. Due to the
multifactorial nature of the low adoption,
improvement can be difficult. Many are
attempting to tackle the issues, but the forecast for LCS is still low.
With improvements of 5-year survival
rates in locally advanced and metastatic lung
cancer, President Biden’s Cancer Moonshot
goal for lung cancer can only be met if LCS
screening inequalities are decreased. TT
REFERENCES ARE AVAILABLE AT TARGETEDONC.COM/1926.
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Case-Based Peer Perspectives
IN LUNG CANCER

Renowned opinion leaders provide insights on different case scenarios.

CAS E
Clinical Work-up

Patient is a 59-year-old Asian woman who
presented to her physician complaining
of shortness of breath, fatigue, and
persistent right-sided neck pain. She
believed she was experiencing neck pain
because of a new pillow.

ZOFIA PIOTROWSKA, MD

Assistant Professor of Medicine
Harvard Medical School
Assistant in Medicine
Massachusetts General Hospital
Boston, MA

• Laboratory results
° Complete blood counts: normal
° Liver function/renal function: normal
• CT of the chest showed a primary mass
in the left lower lobe and mediastinal
lymph nodes.

• Since her previous exam 6 months ago,
the patient had lost approximately
10 lb despite no change in eating habits
or style.

• CT of the abdomen and chest showed
bone metastases.

• Medical history: hypercholesterolemia
(controlled)

• Diagnosis: stage IV lung adenocarcinoma
• Brain MRI negative for brain metastases

• No history of smoking; drinks socially

• Weight: 120 lb (54.5 kg)

• Family history: mother died
of ovarian cancer 3 years ago

• PD-L1, 55%
Treatment

• Physical exam: Left lower lobe
auscultation revealed decreased breath
sounds and visible bruising.
TTO: What is the prognosis for
this patient?
PIOTROWSKA: This is a young 59-yearA: old woman with no significant smoking
history, with a new diagnosis of stage IV lung
adenocarcinoma with a primary mass in the
left lower lobe of the lung and lymph nodes
and osseous metastases. This is an incurable
stage IV lung cancer, but ultimately her prognosis and long-term outcomes will depend a
lot on the results of her molecular testing. We
know that for many patients with non–small
cell lung cancer [NSCLC], survival and longterm outcomes have significantly improved.
Many patients are now living a year or even
several years. We’ve seen that in cases of some
oncogene-positive lung cancers, survival can
be as long as 3 or 4 or 5 years. Prognosis is
difficult to predict for this patient, but she
could have good outcomes. Molecular testing
will be important in this case.

• Next-generation sequencing (NGS) was
ordered and the results were pending.
• The patient started treatment
on a chemotherapy doublet.

Q:

While waiting for the NGS results,
the patient remained on the
Q: chemotherapy doublet regimen.
Do you agree with this decision?
I think it’s important to make a treatment
A: decision based on the patient in front of
you in the clinic. We, as physicians, have to
make a clinical assessment as to whether a

patient can safely wait to initiate systemic
therapy while we await the full results of testing on the initial biopsy. At many institutions,
including my own, the turnaround time for
tissue molecular testing can be 2 weeks or
even longer. In some cases, a liquid biopsy can
be added with a shorter turnaround time; nevertheless, it often takes several weeks to get all
of the testing back. The question is whether to
start treatment in the interim. For a patient
like this, I might consider palliative radiation if
the osseous metastasis is causing her neck
pain and wait for systemic therapy. However, if
systemic therapy is urgently needed, then chemotherapy is an appropriate next step. In a
case such as this, there is a high probability
that this patient may have an oncogene driver,
[so] it’s important...to withhold immunotherapy until the molecular testing results are available, regardless of PD-L1 status.

Q:

Does the patient’s PD-L1 level
affect treatment selection? How
significant is the PD-L1 score in
the treatment landscape?

In this case, the PD-L1 was 55%, which
is a high PD-L1 score. In the long term,
if the patient does not have an oncogene-driven lung cancer, then the combination of chemotherapy and immunotherapy, or immunotherapy on its own, may be considered.
However, we want to know the result of the
molecular testing first because that allows us
flexibility to pivot to a targeted therapy if a
targetable alteration is identified. We know
that for patients who do receive an immune
checkpoint inhibitor as part of their initial
treatment, there may be an increased risk of
toxicities if you then switch to a TKI [tyrosine
kinase inhibitor] directly following immunotherapy. For example, we know that there’s an
increased risk of pneumonitis and other
immune-related adverse events [AEs] such as
hepatitis when osimertinib [Tagrisso], the oral
EGFR inhibitor, is used after immunotherapy.1
There’s an increased risk of hepatitis when
certain ALK inhibitors are introduced directly
following immunotherapy.2 For this reason, I
think it is appropriate for a patient like this, to
start chemotherapy with cycle 1. Wait for 

A:
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Renowned opinion leaders provide insights on different case scenarios.

those molecular testing results to return and
then if the patient doesn’t have a targetable
alteration, add in immunotherapy with cycle 2.

CASE U PDAT E
• After the patient had completed
7 cycles of chemotherapy, NGS
results came back and showed that
the patient was positive for an EGFR
exon 20 mutation.
• The patient was started on
amivantamab (Rybrevant) 1050 mg.

What is the process for transitioning patients from chemotherapy
to targeted therapy?
For most patients, the decision to
A: switch to second-line therapy is dependent on either scans or clinical signs of disease progression. At the time of progression,
it’s appropriate to switch to next-line therapy
[FIGURE]. In the case of patients with EGFR
exon 20 insertions, we now have 2 approved
agents in the post–platinum chemotherapy
setting, amivantamab and mobocertinib
[Exkivity]. For patients transitioning from
chemotherapy to amivantamab, there are no
specific concerns about how to make that
transition, except that the patient should
have recovered from any toxicities from their
prior treatment, and then can initiate the
new therapy when they feel ready.

Q:

4 weeks then every 2 weeks. Mobocertinib is
an oral therapy. It’s an oral EGFR TKI. It’s
administered orally once daily. Also, both
are approved post chemotherapy and both
are very reasonable options for patients who
have progressed on chemotherapy. I think in
this case there are differences in the administration, the AE profiles, and the activity of
these drugs, and treatment decisions should
be made on an individual patient-by-patient
basis by the treating physician in consideration of patient-specific factors.
What data support the use of
these agents for patients with
EGFR exon 20 mutant NSCLC?
Amivantamab is an intravenous bispeA: cific antibody that targets EGFR and
MET. It received accelerated approval based
on a cohort of 81 patients from the phase 1
CHRYSALIS trial [NCT02609776].3 All of the
patients in this cohort had advanced EGFR
exon 20 insertion–positive NSCLC. All had
received prior platinum-based chemotherapy
and had a median of 2 prior lines of therapy. In
this study population, the confirmed objective

Q:

What factors do you consider when
choosing therapy for a patient with
an EGFR exon 20 mutation?
For patients with advanced lung adeA: nocarcinoma with an EGFR exon 20
insertion, we now are fortunate to have
2 agents that have received accelerated
approval by FDA for second-line or later-line
treatment specifically in that postchemotherapy setting. Both amivantamab and
mobocertinib are approved following platinum-based chemotherapy.3,4 Amivantamab
is a bispecific antibody targeting EGFR and
MET [and] is administered intravenously.
It’s initially given weekly during the first

Q:
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response rate with amivantamab was 40%. We
saw a median duration of response of 11.1
months and a median progression-free survival of 8.3 months. Importantly, responses were
seen in the study across a broad range of EGFR
exon 20 insertions.5 There was some hint that
perhaps patients with more proximal insertions had more benefit than those with the
more distal insertions. However, the numbers
[were] small and so that’s something that will
have to be explored further. In terms of safety,
amivantamab is overall well tolerated. However, it’s important to note that infusion-related
reactions were seen in 66% of these patients.
We also saw dermatologic toxicities, including
rash in 86% of these patients and paronychia
in 45%, which are likely related to inhibition
of wild-type EGFR. In a smaller number of
patients, we could see peripheral edema [18%],
which may be related to inhibition of MET.
Mobocertinib is an oral EGFR TKI that
received accelerated approval by the FDA in
September 2021 for patients with advanced
lung adenocarcinomas harboring EGFR
exon 20 insertions.4 The approval of mobocertinib was based on the platinum-pre-

F I G U RE . FAC TO R S FO R D EC I D I NG O N S ECO N D -LI N E T HE R A P Y, AC CO R DING TO ZO FIA
P I OT ROWSKA , M D

Possible disease progression on
platinum chemotherapy

Unconfirmed progression

Remain on platinum chemotherapy,
fur ther assessment

Confirmed progression

Switch to second-line therapy

Patient prefers daily,
oral treatment

Patient prefers intravenous,
less frequent treatment

Amivantamab

Mobocertinib

V i e w o n l i n e at Ta r g e t e d O n c . c o m

treated cohort of the phase 1 EXCLAIM
study [NCT02716116]. This cohort included
114 patients who had prior platinum-based
chemotherapy and many of whom had more
than 2 prior lines of therapy. In this cohort,
the confi rmed objective response rate by
blinded independent review was 28%, with a
median duration of response of 17.5 months,
and a median progression-free survival of
7.3 months.6 With mobocertinib, the most
common toxicities observed include GI [gastrointestinal] toxicities. It’s important to be
aware that diarrhea was observed in 91% of
the patients on this study, including 22% of
patients who had grade 3 or higher diarrhea.
We also saw dermatologic toxicities related
to inhibition of wild-type EGFR, including
rash in 45% of patients and paronychia in
38% of patients. Less common but noteworthy toxicities that are important to be aware
of with mobocertinib include a small risk of
QTc prolongation—so it’s important to monitor QTc [corrected QT interval], particularly
when other QT-prolonging agents are added
or in patients with baseline prolonged QTc
intervals—as well as infrequent, but noteworthy cases of cardiac toxicity that we’re
seeing in a small number of patients.

Amivantamab, on the other hand, is an
intravenous therapy. It requires weekly
infusions for the fi rst 4 weeks, split over day
1 and day 2 dosing. After the fi rst 4 weeks,
the infusions are administered once every
2 weeks. The major toxicities of amivantamab include the frequent infusion reactions—which can be seen with
initial treatment—dermatologic toxicities,
and in some cases edema. With amivantamab, patients need to be monitored closely
when they’re coming in for visits and as
needed between visits for any AEs. At the
end of the day, I think both are very reasonable options, and individual patients
may have differences in preference for an
oral vs IV [intravenous] therapy [or] for one
safety profi le vs another. It’s important to
take those considerations under advisement
when making treatment decisions.
I have had experience with both of these
agents and I think both can be well tolerated
when AEs are managed appropriately. I think
it’s important that we keep a close eye on
patients with both of these therapies. I hope
that for many patients, it’s not a matter of one
or the other, but [that they can] access both of
these therapies during their treatment course.

What are some of the key
differences between these
Q: 2 new agents? What has your
experience been with these
agents in the second-line setting?
We’re now fortunate to have 2 approved
A: agents in the second- or later-line setting for EGFR exon 20 insertion mutations. It’s
exciting to see that these are drugs with different mechanisms of action, different roots of
administration, and a number of key differences, which I think are important in selecting
treatment for patients. Certainly, both are very
reasonable options for our patients. When a
patient progresses on chemotherapy and
we’re thinking about which therapy to use
next, we have to choose between these agents.
We have to keep in mind the key differences
between them, including the root of administration, with amivantamab being an intravenous therapy vs mobocertinib, which is an
oral therapy. These translate to the frequency
of clinic visits. There are also different safety
profiles. Mobocertinib’s...major toxicities
include GI toxicities, with 90% of patients experiencing some degree of diarrhea. [Although]
this is an oral agent, I think frequent clinic
visits are required initially to monitor patients
for symptoms, to be able to initiate appropriate
symptom management, and to monitor electrolytes and hydration status.

How do you manage infusionrelated reactions from
Q: amivantamab? Do you resume
dosing after?
Infusion reactions are an important
A: toxicity to be aware of with amivantamab. They occur in two-thirds or even
more of patients with the first fusion of amivantamab, so I counsel patients in the clinic
that it’s very likely that they will have an
infusion-related reaction. The dosing guidelines have very clear and explicit directions
about the dosing, the infusion rate, and premedication, so I urge [clinicians] to review
those when giving this agent. They do recommend split dosing of the first amivantamab infusion so a smaller dose is given on day
1 of cycle 1, with the remainder of the dose
being given on day 2 of cycle 1. All patients
should receive glucocorticoid premedications on day 1 and day 2 of cycle 1; following
ones are optional. For patients who have an
infusion-related reaction, treatment should
be interrupted and supported medications
should be used per standard institutional
guidelines. The guidelines recommend that
once the symptoms have resolved for mild or
moderate infusion reactions, you can restart
the infusion and rechallenge at a slow rate.
In my experience, it’s common that those
patients may react again. What I will often

do if they have a reaction is have them come
back on day 2 of cycle 1. They get premedicated with glucocorticoids again, and most
patients, even after an infusion on day 1 of
cycle 1, are able to then continue on treatment without any further reactions. If
patients did have a reaction on day 1 of
cycle 1, I typically continue the steroids for
the first cycle and then consider tapering if
no further issues are seen.
Please discuss the future of
Q: targeting EGFR exon 20 insertion
mutations in NSCLC.
This is a very exciting time for patients
A: with advanced lung adenocarcinomas
with EGFR exon 20 insertion mutations. A couple of years ago, we didn’t have any approved
agents for patients with these mutations and
now we have 2 and a number of new drugs on
the horizon. I think it’s exciting to see the
approval of both mobocertinib and amivantamab, but there’s room for improvement in both
for activity and safety profiles. There are a
number of new drugs in development, as well
as new combinations, in the hopes of developing better-tolerated drugs. In particular, [there
are] oral EGFR inhibitors [in development that]
are more specific to the mutant exon 20 and
have less effect on wild-type EGFR, which we
hope will translate into better safety profiles.
Some drugs in development include CLN-081
and DZD9008. We also have first-line trials
ongoing with both mobocertinib and amivantamab hoping to improve on the current standard of care in the frontline setting. TT
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Swegal Debates Systemic
Therapy Use in Thyroid Cancer
Case Over Twitter
By Jordyn Sava

S

YSTEMIC TREATMENT OPTIONS for patients with thyroid cancer have significantly expanded over the past several
years, providing the potential for more personalized treatment choices for patients.
Targeted Oncology™ was joined on Twitter on August 30, 2022,
by Warren Swegal, MD, head and neck surgeon at Allegheny Health
Network, for the discussion of treating a 58-year-old man with thyroid cancer (CASE SCENARIO).
In a Twitter poll ahead of the discussion, Targeted Oncology™
followers shared their thoughts on which therapy they would be
most likely to recommend for this patient (FIGURE).

F I G U R E . R E S U LT S O F T W I T T E R P O L L
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CASE SCE NARIO
• A 58-year-old man presented with a
solitary nodule on the neck, occasional
shortness of breath, and intermittent
excessive fatigue

• Ultrasound-guided fine needle aspiration
biopsy showed medullary thyroid cancer

• Presented with lymphadenopathy
on left side

• Calcitonin, 930 pg/mL;
carcinoembryonic antigen (CEA), 240

• CT scan showed positive lymph nodes
and multiple metastatic liver lesions

• No family history of thyroid cancer,
pheochromocytoma,
or hyperparathyroidism

• Genomic testing: RET negative

• Patient declined systemic treatment

• Patient underwent total thyroidectomy
with bilateral central neck dissection

• Twelve months later, patient presented
with loose, watery stools 4 to 6 times
daily

• Physician exam: palpable hard and
fixed solitary nodule
Labwork:
° Thyroid-stimulating hormone levels,
1.3 mU/L
° All others: within normal limits
• Ultrasound of the neck revealed a 2.2-cm
mass near the isthmus of the thyroid,
several suspicious lymph nodes
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• Pathology: 2.1-cm tumor in isthmus of
the thyroid, 3 of 7 positive lymph nodes,
extra nodal extension
• Diagnosis: stage T2N1MX
• ECOG performance status: 1
• Six months after surgery: calcitonin,
253 pg/mL; CEA, 24 ng/mL

• CT scan showed progression of lymph
nodes and metastatic liver lesions
• Calcitonin, 1900 pg/mL; doubling time:
2.6 months; CEA, 119 ng/mL;
doubling time: 3.6 months
• Mutational testing: RET M918T mutation;
tumor mutational burden, low

© Axel Kock / Science Source

THYROID CANCER

eNEWS

V i e w o n l i n e at Ta r g e t e d O n c . c o m

During the tweet chat, Swegal agreed with the majority’s
choice to give this patient selpercatinib (Retevmo), based on
the encouraging data and overall lower toxicities compared
with traditional chemotherapy seen in the LIBRETTO-001 trial
(NCT03157128). However, Swegal also said he would have most
likely not recommended systemic therapy first.

Targeted Oncology @TargetedOnc
Would you recommend systemic therapy for this
patient immediately?
@DrWarrenSwegal @AH Ntoday #Targetedchat #thycsm

DrWarrenSwegal @DrWarrenSwegal • Aug 30
Replying to @TargetedOnc and @AHNtoday
I would not recommend systemic therapy first. Based
on the case information, the disease appears limited to
the neck and the concern for surgical morbidity is low
with the information presented.

DrWarrenSwegal @DrWarrenSwegal • Aug 30
Replying to @TargetedOnc and @AHNtoday
If there was evidence of locally aggressive disease
where surgical morbidity would be extensive, then
you could consider up from systemic therapy. But in
the absence of this, it is important to remove
the primary bulky disease

Targeted Oncology @TargetedOnc
What else would you recommend for this patient?
#thycsm #targetedchat @DrWarrenSwegal

DrWarrenSwegal @DrWarrenSwegal • Aug 30
Replying to @TargetedOnc
Anyone with advanced cancer should be referred to
other supportive services as well which include Psych
One and One Rehab along as well as pain management
services if needed.

DrWarrenSwegal @DrWarrenSwegal • Aug 30
Replying to @TargetedOnc
Patients’ quality of life should not be sacrifice in the
pursuit of disease resolution and these issues can
often be overlooked by the primary treatment team
who may be focused on the malignancy

Following the tweet chat, Targeted Oncology™ and Swegal discussed the key
takeaways from the discussion, including his thoughts on the case and what
he hopes will be addressed for the future of the thyroid cancer space.
Targeted Oncology™: What were your thoughts on this thyroid
cancer case?
SWEGAL: My general takeaway is that this is intermediately differentiated
thyroid cancer. Most treatment is going to be surgical up front in terms of
either controlling local disease or local regional disease. The data would suggest surgical treatment up front is what’s best at the moment, in the absence
of distant disease or case scenario that suggests persistent disease after surgery, so I would start with surgery up front.
What are your thoughts on the use of selpercatinib in thyroid
cancer?
As a thyroid surgeon, I’m usually not the one prescribing it. That being said,
I do work closely with our multidisciplinary thyroid tumor board, which
focuses on patients with advanced thyroid cancer. Working with the endocrinologist and medical oncologist as a group and as a tumor board, we tend to
recommend targeted treatment when appropriate, including selpercatinib as
an option when appropriate.
What unmet needs still exist in the thyroid cancer space?
There are [several], whether you are looking at well differentiated, poorly differentiated, or medullary. [For a long time,] the paradigm has been
surgery followed by either radiation, chemotherapy, immunotherapy, or
targeted treatment.
In terms of need, personalized medicine [is] a big need. [Another need is]
determining who those patients are, who needs surgery up front, who the
patients are who might benefit from targeted treatment up front, etc.
In [many] other cancers, we are using targeted therapy or even traditional
chemotherapy upfront that may be helpful and make surgery easier. Some
patients may not need surgery at all. To call it an unmet need is a little much,
but is it an area I see the field going in.
What would you recommend to community oncologists who might
want to learn more about this space?
With well-differentiated thyroid cancer, I don’t think you need to be super
complicated. One can work closely with your endocrinologist [or] surgeon to
determine [whether] there is resectable disease, non-resectable, etc. Think
about what options you have regarding radioactive iodine, then go from there.
For oncologists who are dealing with poorly differentiated thyroid cancer or
medullary thyroid cancer, know that targeted therapy is an option for many
patients. In the case of anaplastic thyroid cancer, there are other proven but
useful therapies in trial, especially in patients with metastatic disease.
For those providers who regularly treat advanced thyroid cancer, attendance
at national meetings and staying up-to-date and involved in clinical trials is
key to being able to provide your patients with the most cutting-edge options.
For those who don’t regularly treat advanced thyroid malignancies, I strongly
advise referral to centers [that] do. We know high-volume care—whether it be
surgical, radiation based, or medical—provides for better care overall.
Cancer care is a team sport, and a well-run multidisciplinary team is also
crucial to providing the best possible outcomes for our patients. TT

See #TargetedChat for the full discussion
and news on the next Targeted Tweet Chat!
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