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ELITEK GIVEN PROPHYLACTICALLY MAINTAINED NORMAL 
URIC ACID LEVELS IN SIGNIFICANTLY MORE HIGH-RISK 
ADULT PATIENTS VS ALLOPURINOL1
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Important Safety Information (cont’d)

High-risk patients who maintained normal uric acid levels (≤7.5 mg/dL) between 3 and 7 days 
after initiation of antihyperuricemic treatment1,3

ELITEK
(n=82)

ELITEK +
allopurinol 

(n=86)

allopurinol
(n=85)

Percentage of patients with uric acid ≤7.5 mg/dL
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Primary endpoint:
•   Results were consistent with the overall study population of intermediate and high-risk adult patients: 87% (n=92) of all 

patients receiving ELITEK prophylactically maintained uric acid levels ≤7.5 mg/dL vs 66% (n=91) of patients receiving 
allopurinol (P=0.001)1

—  ELITEK + allopurinol maintained normal uric acid in 78% (n=92) of patients (P=NS vs allopurinol)

CONTRAINDICATIONS
ELITEK is contraindicated in patients with a history of anaphylaxis or severe hypersensitivity to rasburicase or in patients 
with development of hemolytic reactions or methemoglobinemia with rasburicase. ELITEK is contraindicated in individuals 
defi cient in glucose-6-phosphate dehydrogenase (G6PD).

ADVERSE REACTIONS
Most common adverse reactions (incidence ≥20%), when used concomitantly with anticancer therapy, are vomiting, 
nausea, fever, peripheral edema, anxiety, headache, abdominal pain, constipation, diarrhea, hypophosphatemia, 
pharyngolaryngeal pain, and increased alanine aminotransferase.

USE IN SPECIFIC POPULATIONS 

•   Pregnancy: Consider the benefi ts and risks of ELITEK and possible risks to the fetus when prescribing ELITEK
to a pregnant woman

•   Lactation: Because of the potential for serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with ELITEK and for 2 weeks after the last dose

References: 1. Cortes J, Moore JO, Maziarz RT, et al. Control of plasma uric acid in adults at risk for tumor lysis syndrome: effi cacy and 
safety of rasburicase alone and rasburicase followed by allopurinol compared with allopurinol alone—results of a multicenter phase III study. 
J Clin Oncol. 2010;28(27):4207-4213. 2. ELITEK [prescribing information]. Bridgewater, NJ: sanofi -aventis U.S. LLC. 3. Data on fi le. 
Bridgewater, NJ: sanofi -aventis U.S. LLC. 

Per-patient incidence of selected adverse reactions by study arm in Study 4:
All Grades ARs in Study 4 (ELITEK alone; ELITEK plus oral allopurinol; oral allopurinol alone) were nausea (57.6%, 
60.9%, 54.9%), peripheral edema (50%, 43.5%, 42.9%), vomiting (38%, 37%, 30.8%), anxiety (23.9%, 17.4%, 
17.6%), abdominal pain (21.7%, 33.7%, 25.3%), hypophosphatemia (17.4%, 22.8%, 16.5%), hyperbilirubinemia 
(16.3%, 14.1%, 7.7%), pharyngolaryngeal pain (14.1%, 20.7%, 9.9%), sepsis (12%, 7.6%, 4.4%), fl uid overload 
(12%, 6.5%, 3.3%), increased ALT (10.9%, 27.2%, 17.6%), and hyperphosphatemia (9.8%, 15.2%, 8.8%).2

ALT=alanine aminotransferase; AR=adverse reaction.

PREVENT RISING 
URIC ACID LEVELS

THE POWER TO

IS IN YOUR HANDS

Study design: ELITEK was studied in a multicenter, randomized, open-label, 3-arm, phase 3 study in 275 patients with 
leukemia, lymphoma, and solid tumor malignancies at risk for hyperuricemia and TLS. Patients were randomized 1:1:1 to
1 of 3 arms. Patients in Arm A received ELITEK 0.2 mg/kg/d for 5 days (n=92). Patients in Arm B received ELITEK 0.2 mg/
kg/d from Day 1 through Day 3, followed by oral allopurinol 300 mg/d from Day 3 through Day 5 (overlap on Day 3: ELITEK 
0.2 mg/kg/d and allopurinol 300 mg/d administered approximately 12 hours apart) (n=92). Patients in Arm C received oral 
allopurinol 300 mg/d for 5 days (n=91). Anticancer therapy was initiated 4 to 24 hours after the fi rst antihyperuricemic dose in 
each arm. The primary endpoint of this study was the uric acid response rate, defi ned as the proportion of patients with plasma 
uric acid levels ≤7.5 mg/dL from Day 3 to Day 7, after initiation of antihyperuricemic treatment.1,2

WARNING: HYPERSENSITIVITY REACTIONS, HEMOLYSIS, METHEMOGLOBINEMIA, AND 
INTERFERENCE WITH URIC ACID MEASUREMENTS

•   Hypersensitivity Reactions: ELITEK can cause serious and fatal hypersensitivity reactions including 
anaphylaxis. Immediately and permanently discontinue ELITEK in patients who experience a serious 
hypersensitivity reaction.

•   Hemolysis: Do not administer ELITEK to patients with glucose-6-phosphate dehydrogenase (G6PD) 
defi ciency. Immediately and permanently discontinue ELITEK in patients developing hemolysis. 
Screen patients at higher risk for G6PD defi ciency (e.g., patients of African or Mediterranean 
ancestry) prior to starting ELITEK.

•   Methemoglobinemia: ELITEK can result in methemoglobinemia in some patients. Immediately and 
permanently discontinue ELITEK in patients developing methemoglobinemia.

•   Interference with Uric Acid Measurements: ELITEK enzymatically degrades uric acid in blood 
samples left at room temperature. Collect blood samples in prechilled tubes containing heparin and 
immediately immerse and maintain sample in an ice water bath. Assay plasma samples within 4 
hours of collection.

Important Safety Information

ELITEK is indicated for the initial management of plasma uric acid levels in patients with leukemia, lymphoma, and 
solid tumor malignancies who are receiving anticancer therapy expected to result in tumor lysis and subsequent 
elevation of plasma uric acid. ELITEK is indicated only for a single course of treatment.

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

In patients at high risk of tumor lysis 
syndrome (TLS) associated with hyperuricemia

Please see Brief Summary of full Prescribing Information, including Boxed WARNING, on the following pages.
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Important Safety Information (cont’d)

High-risk patients who maintained normal uric acid levels (≤7.5 mg/dL) between 3 and 7 days 
after initiation of antihyperuricemic treatment1,3

ELITEK
(n=82)

ELITEK +
allopurinol 
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Primary endpoint:
•   Results were consistent with the overall study population of intermediate and high-risk adult patients: 87% (n=92) of all 

patients receiving ELITEK prophylactically maintained uric acid levels ≤7.5 mg/dL vs 66% (n=91) of patients receiving 
allopurinol (P=0.001)1

—  ELITEK + allopurinol maintained normal uric acid in 78% (n=92) of patients (P=NS vs allopurinol)

CONTRAINDICATIONS
ELITEK is contraindicated in patients with a history of anaphylaxis or severe hypersensitivity to rasburicase or in patients 
with development of hemolytic reactions or methemoglobinemia with rasburicase. ELITEK is contraindicated in individuals 
defi cient in glucose-6-phosphate dehydrogenase (G6PD).

ADVERSE REACTIONS
Most common adverse reactions (incidence ≥20%), when used concomitantly with anticancer therapy, are vomiting, 
nausea, fever, peripheral edema, anxiety, headache, abdominal pain, constipation, diarrhea, hypophosphatemia, 
pharyngolaryngeal pain, and increased alanine aminotransferase.

USE IN SPECIFIC POPULATIONS 

•   Pregnancy: Consider the benefi ts and risks of ELITEK and possible risks to the fetus when prescribing ELITEK
to a pregnant woman

•   Lactation: Because of the potential for serious adverse reactions in the breastfed child, advise patients that 
breastfeeding is not recommended during treatment with ELITEK and for 2 weeks after the last dose

References: 1. Cortes J, Moore JO, Maziarz RT, et al. Control of plasma uric acid in adults at risk for tumor lysis syndrome: effi cacy and 
safety of rasburicase alone and rasburicase followed by allopurinol compared with allopurinol alone—results of a multicenter phase III study. 
J Clin Oncol. 2010;28(27):4207-4213. 2. ELITEK [prescribing information]. Bridgewater, NJ: sanofi -aventis U.S. LLC. 3. Data on fi le. 
Bridgewater, NJ: sanofi -aventis U.S. LLC. 

Per-patient incidence of selected adverse reactions by study arm in Study 4:
All Grades ARs in Study 4 (ELITEK alone; ELITEK plus oral allopurinol; oral allopurinol alone) were nausea (57.6%, 
60.9%, 54.9%), peripheral edema (50%, 43.5%, 42.9%), vomiting (38%, 37%, 30.8%), anxiety (23.9%, 17.4%, 
17.6%), abdominal pain (21.7%, 33.7%, 25.3%), hypophosphatemia (17.4%, 22.8%, 16.5%), hyperbilirubinemia 
(16.3%, 14.1%, 7.7%), pharyngolaryngeal pain (14.1%, 20.7%, 9.9%), sepsis (12%, 7.6%, 4.4%), fl uid overload 
(12%, 6.5%, 3.3%), increased ALT (10.9%, 27.2%, 17.6%), and hyperphosphatemia (9.8%, 15.2%, 8.8%).2

ALT=alanine aminotransferase; AR=adverse reaction.

PREVENT RISING 
URIC ACID LEVELS

THE POWER TO

IS IN YOUR HANDS

Study design: ELITEK was studied in a multicenter, randomized, open-label, 3-arm, phase 3 study in 275 patients with 
leukemia, lymphoma, and solid tumor malignancies at risk for hyperuricemia and TLS. Patients were randomized 1:1:1 to
1 of 3 arms. Patients in Arm A received ELITEK 0.2 mg/kg/d for 5 days (n=92). Patients in Arm B received ELITEK 0.2 mg/
kg/d from Day 1 through Day 3, followed by oral allopurinol 300 mg/d from Day 3 through Day 5 (overlap on Day 3: ELITEK 
0.2 mg/kg/d and allopurinol 300 mg/d administered approximately 12 hours apart) (n=92). Patients in Arm C received oral 
allopurinol 300 mg/d for 5 days (n=91). Anticancer therapy was initiated 4 to 24 hours after the fi rst antihyperuricemic dose in 
each arm. The primary endpoint of this study was the uric acid response rate, defi ned as the proportion of patients with plasma 
uric acid levels ≤7.5 mg/dL from Day 3 to Day 7, after initiation of antihyperuricemic treatment.1,2

WARNING: HYPERSENSITIVITY REACTIONS, HEMOLYSIS, METHEMOGLOBINEMIA, AND 
INTERFERENCE WITH URIC ACID MEASUREMENTS

•   Hypersensitivity Reactions: ELITEK can cause serious and fatal hypersensitivity reactions including 
anaphylaxis. Immediately and permanently discontinue ELITEK in patients who experience a serious 
hypersensitivity reaction.

•   Hemolysis: Do not administer ELITEK to patients with glucose-6-phosphate dehydrogenase (G6PD) 
defi ciency. Immediately and permanently discontinue ELITEK in patients developing hemolysis. 
Screen patients at higher risk for G6PD defi ciency (e.g., patients of African or Mediterranean 
ancestry) prior to starting ELITEK.

•   Methemoglobinemia: ELITEK can result in methemoglobinemia in some patients. Immediately and 
permanently discontinue ELITEK in patients developing methemoglobinemia.

•   Interference with Uric Acid Measurements: ELITEK enzymatically degrades uric acid in blood 
samples left at room temperature. Collect blood samples in prechilled tubes containing heparin and 
immediately immerse and maintain sample in an ice water bath. Assay plasma samples within 4 
hours of collection.

Important Safety Information

ELITEK is indicated for the initial management of plasma uric acid levels in patients with leukemia, lymphoma, and 
solid tumor malignancies who are receiving anticancer therapy expected to result in tumor lysis and subsequent 
elevation of plasma uric acid. ELITEK is indicated only for a single course of treatment.

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

In patients at high risk of tumor lysis 
syndrome (TLS) associated with hyperuricemia

Please see Brief Summary of full Prescribing Information, including Boxed WARNING, on the following pages.
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ELITEK® Rx Only
(rasburicase) for injection, for intravenous use

Brief Summary of Prescribing Information

WARNING: HYPERSENSITIVITY REACTIONS, HEMOLYSIS,
METHEMOGLOBINEMIA, AND INTERFERENCE WITH URIC ACID MEASUREMENTS

Hypersensitivity Reactions

Elitek can cause serious and fatal hypersensitivity reactions including anaphylaxis.
Immediately and permanently discontinue Elitek in patients who experience a
serious hypersensitivity reaction [see Contraindications (4), Warnings and Precau-
tions (5.1), Adverse Reactions (6.2)].

Hemolysis

Do not administer Elitek to patients with glucose-6-phosphate dehydrogenase
(G6PD) deficiency. Immediately and permanently discontinue Elitek in patients
developing hemolysis. Screen patients at higher risk for G6PD deficiency (e.g.,
patients of African or Mediterranean ancestry) prior to starting Elitek [see Con-
traindications (4), Warnings and Precautions (5.2)].

Methemoglobinemia

Elitek can result in methemoglobinemia in some patients. Immediately and per-
manently discontinue Elitek in patients developing methemoglobinemia [see Con-
traindications (4), Warnings and Precautions (5.3)].

Interference with Uric Acid Measurements

Elitek enzymatically degrades uric acid in blood samples left at room temperature.
Collect blood samples in prechilled tubes containing heparin and immediately
immerse and maintain sample in an ice water bath. Assay plasma samples within
4 hours of collection [see Warnings and Precautions (5.4)].

1 INDICATIONS AND USAGE
Elitek is indicated for the initial management of plasma uric acid levels in pediatric and adult
patients with leukemia, lymphoma, and solid tumor malignancies who are receiving anticancer
therapy expected to result in tumor lysis and subsequent elevation of plasma uric acid.
Limitations of Use
Elitek is indicated only for a single course of treatment [see Warnings and Precautions (5.1)].
4 CONTRAINDICATIONS
Elitek is contraindicated in patients with a history of anaphylaxis or severe hypersensitivity to
rasburicase or in patients with development of hemolytic reactions or methemoglobinemia with
rasburicase [see Boxed Warning, Warnings and Precautions (5.1, 5.2, 5.3)].
Elitek is contraindicated in individuals deficient in glucose-6-phosphate dehydrogenase (G6PD)
[see Boxed Warning, Warnings and Precautions (5.2)].
5 WARNINGS AND PRECAUTIONS
5.1 Hypersensitivity Reactions
Elitek can cause serious and fatal hypersensitivity reactions including anaphylaxis. In clinical
studies, anaphylaxis was reported in <1% patients receiving Elitek. This can occur at any time
during treatment including the first dose. Signs and symptoms of these reactions include
bronchospasm, chest pain and tightness, dyspnea, hypoxia, hypotension, shock, and urticaria.
Immediately and permanently discontinue Elitek administration in any patient developing clinical
evidence of a serious hypersensitivity reaction [see Boxed Warning, Contraindications (4),
Adverse Reactions (6.2)].
The safety and efficacy of Elitek have been established only for a single course of treatment
once daily for 5 days.
5.2 Hemolysis
Elitek is contraindicated in patients with G6PD deficiency because hydrogen peroxide is one of
the major by-products of the conversion of uric acid to allantoin. In clinical studies, hemolysis
occurs in <1% patients receiving Elitek; severe hemolytic reactions occurred within 2–4 days
of the start of Elitek. Immediately and permanently discontinue Elitek administration in any
patient developing hemolysis. Institute appropriate patient monitoring and support measures
(e.g., transfusion support). Screen patients at higher risk for G6PD deficiency (e.g., patients of
African or Mediterranean ancestry) prior to starting Elitek [see Boxed Warning, Contraindications
(4)].
5.3 Methemoglobinemia
In clinical studies, methemoglobinemia occurred in <1% patients receiving Elitek. These
included cases of serious hypoxemia requiring intervention with medical support measures. It
is not known whether patients with deficiency of cytochrome b5 reductase (formerly known as
methemoglobin reductase) or of other enzymes with antioxidant activity are at increased risk for
methemoglobinemia or hemolytic anemia. Immediately and permanently discontinue Elitek
administration in any patient identified as having developed methemoglobinemia. Institute
appropriate monitoring and support measures (e.g., transfusion support, methylene-blue
administration) [see Boxed Warning, Contraindications (4)].
5.4 Laboratory Test Interference
At room temperature, Elitek causes enzymatic degradation of the uric acid in blood/plasma/
serum samples potentially resulting in spuriously low plasma uric acid assay readings. Special
sample handling procedure must be followed to avoid ex vivo uric acid degradation [see Boxed
Warning, Drug Interactions (7)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are discussed in greater detail in other
sections of the prescribing information:

• Anaphylaxis [see Boxed Warning, Contraindications (4), Warnings and Precautions (5.1)]
• Hemolysis [see Boxed Warning, Contraindications (4), Warnings and Precautions (5.2)]
• Methemoglobinemia [see Boxed Warning, Contraindications (4), Warnings and Precautions

(5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice.

The data below reflect exposure to Elitek in 265 pediatric and 82 adult patients enrolled in one
active-controlled trial (Study 1), two uncontrolled trials (Studies 2 and 3), and an uncontrolled
safety trial (n=82). Additional data were obtained from an expanded access program of 356
patients, for whom data collection was limited to serious adverse reactions. Among these 703
patients 63% were male, the median age was 10 years (range 10 days to 88 years), 73% were
Caucasian, 9% African, 4% Asian, and 14% other/unknown.
Among the 347 patients for whom all adverse reactions regardless of severity were assessed,
the most frequently observed adverse reactions (incidence ≥10%) were vomiting (50%), fever
(46%), nausea (27%), headache (26%), abdominal pain (20%), constipation (20%), diarrhea
(20%), mucositis (15%), and rash (13%). In Study 1, an active control study, the following
adverse reactions occurred more frequently in Elitek-treated subjects than allopurinol-treated
subjects: vomiting, fever, nausea, diarrhea, and headache. Although the incidence of rash was
similar in the two arms, severe rash was reported only in one Elitek-treated patient.
Further studies, including one-active controlled study (Study 4) and four supportive studies, have
been conducted in adult patients. In these studies, Elitek was administered to a total of 434 adult
patients (58% male, 42% female; median age 56 years [range 18 years to 89 years]; 52%
Caucasian, 7% African, 14% Asian, 28% other/unknown).
Of these 434 patients, 275 adult patients with leukemia, lymphoma, or solid tumor malignancies
at risk for hyperuricemia and tumor lysis syndrome (TLS) were randomized in an open label trial
receiving either Elitek alone, Elitek in combination with allopurinol, or allopurinol alone (Study
4).
A drug-related adverse reaction in Study 4 of any grade was experienced in 4.3% of
Elitek-treated patients, 5.4% of Elitek/allopurinol-treated patients, and 1.1% of allopurinol-treated
patients.
Table 1 presents the per-patient incidence of adverse reactions by study arm in Study 4.

Table 1: Per-Patient Incidence of Selected Adverse Reactions by Study Arm in
Study 4

Adverse
Reaction*

Elitek
(n=92)

Elitek/Allopurinol
(n=92)

Allopurinol
(n=91)

All
Grades

%

Grades
3,4
%

All
Grades

%

Grades
3,4
%

All
Grades

%

Grades
3,4
%

Nausea 57.6 1.1 60.9 1.1 54.9 2.2

Peripheral edema 50 2.2 43.5 3.3 42.9 6.6

Vomiting 38 1.1 37 0 30.8 1.1

Anxiety 23.9 3.3 17.4 0 17.6 0

Abdominal pain 21.7 3.3 33.7 4.3 25.3 2.2

Hypophosphatemia 17.4 4.3 22.8 6.5 16.5 6.6

Hyperbilirubinemia 16.3 3.3 14.1 2.2 7.7 4.4

Pharyngolaryngeal
pain

14.1 1.1 20.7 0 9.9 0

Sepsis 12 5.4 7.6 6.5 4.4 4.4

Fluid overload 12 0 6.5 0 3.3 1.1

Increased alanine
aminotransferase

10.9 3.3 27.2 4.3 17.6 2.2

Hyperphosphatemia 9.8 0 15.2 0 8.8 1.1

Overall incidence ≥10% in any Elitek arm and the difference between any Elitek arm versus the
allopurinol arm ≥5%.
*Events were reported and graded according to NCI-CTC version 3.0 and presented as
preferred terms MedDRA version 10.1.

Hypersensitivity reactions occurred in 4.3% of Elitek-treated patients and 1.1% of Elitek/
allopurinol-treated patients in Study 4. Clinical manifestations of hypersensitivity included
arthralgia, injection site irritation, peripheral edema, and rash.
The following serious adverse reactions occurred at a difference in incidence of ≥2% in patients
receiving Elitek compared to patients receiving allopurinol in randomized studies (Study 1 and
Study 4): pulmonary hemorrhage, respiratory failure, supraventricular arrhythmias, ischemic
coronary artery disorders, and abdominal and gastrointestinal infections.
The incidence of anaphylaxis, hemolysis, and methemoglobinemia was less than 1% of the 887
Elitek-treated patients entered on these clinical trials.
6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. Elitek can elicit antiproduct
antibodies that bind to rasburicase and in some instances inhibit the activity of rasburicase in
vitro [see Boxed Warning, Warnings and Precautions (5.1)].
In clinical trials of pediatric patients with hematologic malignancies, 24/218 patients tested (11%)
developed antibodies by day 28 following Elitek administration as assessed by qualitative
ELISA.
Using quasi-quantitative immunoassays in rasburicase-naive adult patients with hematological
malignancies, 47/260 (18%) patients were positive for anti-rasburicase immunoglobulin G (IgG),
21/260 (8%) patients were positive for anti-rasburicase neutralizing IgG, and 16/260 (6%)
patients were positive for anti-rasburicase immunoglobulin E (IgE) from day 14 to 24 months
after 5 daily doses of Elitek.
The incidence of antibody responses detected is highly dependent on the sensitivity and
specificity of the assay, which have not been fully evaluated. Additionally, the observed incidence
of antibody positivity in an assay may be influenced by several factors, including serum
sampling, timing and methodology, concomitant medications, and underlying disease. For these
reasons, comparison of the incidence of antibodies to Elitek with the incidence of antibodies to
other products may be misleading.
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(rasburicase) for injection, for intravenous use
6.3 Postmarketing Experience
The following adverse reactions have been identified from clinical trials and/or postmarketing
surveillance. Because they are reported from a population of unknown size, it is not always
possible to reliably estimate their frequency or establish a causal relationship to drug exposure.
Central nervous system disorders: convulsion, muscle contractions involuntary
Immune system disorders: cases of anaphylaxis with fatal outcome have been reported.
7 DRUG INTERACTIONS
Laboratory Test Interference
At room temperature, Elitek causes enzymatic degradation of the uric acid in blood/plasma/
serum samples potentially resulting in spuriously low plasma uric acid assay readings. The
following special sample handling procedure must be followed to avoid ex vivo uric acid
degradation.
Uric acid must be analyzed in plasma. Blood must be collected into prechilled tubes containing
heparin anticoagulant. Immediately immerse plasma samples for uric acid measurement in an
ice water bath. Plasma samples must be prepared by centrifugation in a precooled centrifuge
(4°C). Finally, the plasma must be maintained in an ice water bath and analyzed for uric acid
within four hours of collection [see Boxed Warning].
Rasburicase does not metabolize allopurinol, cytarabine, methylprednisolone, methotrexate,
6-mercaptopurine, thioguanine, etoposide, daunorubicin, cyclophosphamide or vincristine in
vitro. No metabolic-based drug interactions are therefore anticipated with these agents in
patients.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings in animals, Elitek may cause fetal harm when administered to pregnant
women. In animal reproduction studies, intravenous administration of rasburicase to pregnant
rabbits during organogenesis at 5-times the human exposure (based on AUC) at the recom-
mended human dose of 0.2 mg/kg resulted in adverse developmental outcomes, including
structural abnormalities, embryo-fetal mortality, and alterations to growth (see Data). The limited
available data with Elitek use in pregnant women are insufficient to inform a drug-associated
risk of major birth defects, miscarriage, or adverse maternal fetal outcomes. Consider the
benefits and risks of Elitek and possible risks to the fetus when prescribing Elitek to a pregnant
woman.
The estimated background risk of major birth defects and miscarriage in the indicated population
is unknown. All pregnancies have a background risk of birth defect, miscarriage, or other
adverse outcomes. In the U.S. general population, the estimated background risk of major birth
defects and miscarriages in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.
Data
Animal data
Intravenous administration of rasburicase at doses of 10, 20, or 50 mg/kg/day (approximately
14, 34, and 100 times the exposure at the recommended human dose of 0.2 mg/kg) to pregnant
rats from gestation days (GD) 6 to 17 produced multiple heart and great vessel malformations
at 50 mg/kg/day (approximately 100 times the exposure at the recommended human dose).
Intravenous administration of rasburicase from GD 6 to 19 at doses of 2, 10, or 20 mg/kg/day
(approximately 5, 26, and 54 times the exposure at the recommended human dose) to pregnant
rabbits produced increased pre and postimplantation loss, abortion, decreased uterine weight,
decreased fetal body weights, and heart and great vessel malformations at all dose levels.
8.2 Lactation
Risk Summary
There are no available data on the presence of rasburicase in human breast milk, the effects
on the breastfed child, or the effects on milk production. Because of the potential for serious
adverse reactions in the breastfed child, advise patients that breastfeeding is not recommended
during treatment with Elitek, and for 2 weeks after the last dose.
8.4 Pediatric Use
The safety and effectiveness of Elitek have been established in pediatric patients ages 1 month
to 17 years for initial management of plasma uric acid levels in patients with leukemia,
lymphoma, and solid tumor malignancies who are receiving anticancer therapy expected to
result in tumor lysis and subsequent elevation of plasma uric acid. Elitek was studied in 246
pediatric patients. There were insufficient numbers of patients between 0 and 6 months (n=7)
to determine whether they respond differently than older children. Mean uric acid AUC0–96 hr was
higher in children <2 years of age (n=24; 150 ± s.e. 16 mg hr/dL) than those age 2 to 17 years
(n=222; 108 ± s.e. 4 mg hr/dL). Children <2 years of age had a lower rate of achieving normal
uric acid concentration by 48 hours (83% [95% CI: 62, 95]) than those 2 to 17 years (93% [95%
CI: 89, 95]).
8.5 Geriatric Use
Of the total number of adults treated with Elitek (n=434) in clinical studies, 30% were aged 65
and over while 8% were aged 75 and over. No overall differences in pharmacokinetics, safety,
and effectiveness were observed between the elderly and younger patients.
10 OVERDOSAGE
Of the six reported cases of overdosage, five cases had no adverse events reported; nonserious
adverse events in the sixth case (a single dose of 1.3 mg/kg) included decreased levels of blood
potassium and blood albumin, and increased levels of carbon dioxide, blood lactate dehydro-
genase, blood urea, blood phosphorus, blood sodium, and blood alkaline phosphatase. Monitor
patients who receive an overdose and initiate supportive measures if required.
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sanofi-aventis U.S. LLC
Bridgewater, NJ 08807
U.S. License No. 1752
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Targeted OncologyTM: Can you discuss the most 
recent National Comprehensive Cancer Network 
(NCCN) guidelines regarding therapies for TNBC? 
BARDIA: The updated NCCN guidelines recommend sacitu-
zumab govitecan [Trodelvy] as a category 1 recommendation 
for TNBC in the second-line and [later] setting.1 It can also 
be used for ER [estrogen receptor]-positive, HER2-negative 
disease. Then the other [option] is T-DXd, or trastuzumab 
deruxtecan [Enhertu], for IHC 1+, 2+, the HER2-low category. 
Besides that, one can use other chemotherapy agents as well. 

There was a question that had come up about the use of 
eribulin [Halaven] or vinorelbine after sacituzumab govitecan. 
There are some data from the ASCENT trial [NCT02574455].2 
Patients in the ASCENT trial who got sacituzumab govitecan 
and then received additional standard therapy like eribulin—
that partly contributed to improvement in overall survival 
[OS]. You can certainly use eribulin or vinorelbine after saci-
tuzumab govitecan.

Can you discuss the ASCENT trial of 
sacituzumab govitecan?
The ASCENT trial was for patients with metastatic TNBC. 
Technically, the ASCENT trial was in the third-line [and later] 

setting, but the FDA approval was for the second line, so clin-
ically I feel comfortable using it in the second-line setting. 
Patients with pretreated metastatic TNBC were randomly 
assigned to sacituzumab govitecan 10 mg/kg on day 1 and 
day 8, every 21 days, vs treatment-of-choice chemotherapy, 
which could be eribulin, capecitabine [Xeloda], vinorelbine, 
or gemcitabine. The primary end point was progression-free 
survival [PFS] and OS was a key secondary end point.

The trial showed improvement in both PFS and OS 
[Figure3]. Essentially, there was doubling of PFS and there 
was doubling of OS as well. The OS was 12.1 months with 
sacituzumab govitecan vs about 6 months with standard 
chemotherapy [HR, 0.48; 95% CI, 0.39-0.59; P < .0001]. 
Again, it’s important to note that the trial was done in the 
third-line or later setting, so we need to be careful when 
we compare this with other studies, such as DESTINY-
Breast04 [NCT03734029], which was in the second-line 
setting or later.4 

Because the survival will differ, [depending on] whether a 
treatment is given in the second-line vs third- or fourth-line 
setting, we need to be careful with cross-trial compari-
sons. But the bottom line with the ASCENT trial was [that] 
there was clearly improvement in PFS and OS with saci-
tuzumab. In terms of subgroups, the important ones to 
consider would be patients’ race, whether they had 2 prior 
therapies vs more than 3, prior use of immunotherapy, and 
patients who initially had ER-positive disease and then later 
on in the metastatic setting it became TNBC.2 

In all the subgroups, there was benefit with sacitu-
zumab govitecan. In terms of overall response rate [ORR], 
it again confirms that, similar to PFS and OS, there was 
improvement in ORR: 35% with sacituzumab vs 5% with 

Bardia Explores Outcomes for Antibody-Drug 
Conjugates in TNBC

• A 48-year-old woman with T2N+ triple-negative breast 
cancer (TNBC) received neoadjuvant dose-dense 
adjuvant doxorubicin/cyclophosphamide plus paclitaxel, 
which she tolerated well. 

• After lumpectomy with axillary lymph node dissection, 
1 cm residual disease in the breast and no residual 
disease in axillary lymph nodes; adjuvant capecitabine 
(Xeloda) initiated for 6 cycles; 8 months after completion 
of adjuvant therapy, she reported worsening fatigue. 

• Laboratory results: alanine aminotransferase 1.5 times 
upper limit of normal, aspartate aminotransferase 1.5 

times upper limit of normal.
• CT scan shows 3 liver and 2 left lung lesions.
• Biopsy of the liver lesion: confirms recurrent metastatic 

triple-negative breast cancer (TNBC) 
• Brain MRI: negative for brain metastasis 
• Genetic panel testing: negative for  

detectable mutations
• PD-L1 (immunohistochemistry [IHC] 22C3 pharmDx): 

composite positive score of 0
• No significant comorbidities; otherwise healthy
• ECOG performance score: 0

CASE
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standard chemotherapy.2 So that just highlights that stan-
dard chemotherapy, at least in the later-line settings, does 
not work that well and that’s why this ADC [antibody-drug 
conjugate] should be the preferred agent.

The 3 most common adverse events [AEs] we see with 
sacituzumab govitecan are neutropenia, [diarrhea, and 
alopecia].2 Neutropenia…can usually be managed with 
dose interruptions, reductions, and use of G-CSF [granu-
locyte colony-stimulating factor]. 

The second [most common] AE is diarrhea, and that’s 
largely because of the toxic payload from govitecan, or 
SN-38. That tends to contribute toward diarrhea. The third 
[most common] AE that we do see with this agent is alope-
cia. So it’s important to discuss all 3 AEs with patients. 
The AEs that we do not see include pneumonitis, and in 
general, we don’t see peripheral neuropathy or cardiac 
toxicity either. The AEs we do see include neutropenia, 
nausea, diarrhea, and alopecia. 

Now in terms of looking at sacituzumab govitecan vs 
type of chemotherapy, be it eribulin or capecitabine or 
vinorelbine, regardless of the type of chemotherapy, 
sacituzumab did better as compared to any of the chemo-
therapy agents.5

How does biomarker analysis affect your 
decision-making?
Essentially, in the ASCENT trial, patients who had a germ-
line BRCA mutation, or known germline BRCA vs wild type, 
the outcomes were similar with sacituzumab govitecan in 
terms of improvement in PFS, OS, and ORR.6 Clinically, 
that does not impact the use of sacituzumab govitecan, 
but it does impact the use of other agents. 

For example, if there’s a patient who has metastatic 
TNBC with a germline BRCA mutation and then gets first-
line therapy with a platinum-containing regimen in the 
second-line setting, you could use sacituzumab govite-
can, but you could also consider a PARP inhibitor. It does 
impact the therapeutic sequencing. And in general, we 
tend to use PARP inhibitors for patients with germline 
BRCA. So it pushes sacituzumab govitecan to the post-
PARP setting, but just emphasizing the germline BRCA 
mutation per se does not influence the ORR to sacitu-
zumab govitecan. 

Then, in terms of Trop-2: Trop-2 is usually overex-
pressed in TNBC, and in the ASCENT trial, the majority 
of tumors had high or medium Trop-2 expression.5 Even 
in tumors with low Trop-2 expression, the benefit with  
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FIGURE. Final Outcomes in the Phase 3 ASCENT Trial3

PFS, progression-free survival; OS, overall survival.
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sacituzumab govitecan was greater than that of standard 
chemotherapy. In current clinical practice, it’s not used 
because it does not influence decision-making. As was 
brought up earlier, there are also issues about clinical 
validity of the assay and analytical consideration. So it’s 
not something that’s used in clinical practice.

Can you discuss how patient age affects the use of 
sacituzumab govitecan?
Briefly about ASCENT—there is a question in terms of patients 
who are aged over 65 years vs under 65 years. In both 
subgroups, there was benefit with sacituzumab govitecan, 
but the incidence of AEs was a bit higher in patients who 
were more than 65 years of age.7 So it’s particularly with that 
group that I would have a low threshold for dose reduction if 
a patient is having AEs. But in terms of efficacy, it does work 
in both these subgroups.

Can you discuss the data on trastuzumab deruxtecan 
for patients with TNBC?
DESTINY-Breast04…was a trial of patients with HER2-low 
metastatic breast cancer.4 HER2-low was defined as IHC 
1+ or 2+, and those who had IHC 2+ needed to have HER2 
ISH [in situ hybridization] negative, so a ratio of less than 
2, or HER2 copy number of less than 4. [They needed to 
have] unresectable metastatic breast cancer with at least 
1 prior line of chemotherapy, so essentially it was in the 
second-line setting or later. The trial was for patients with 
ER-positive, endocrine-refractory breast cancer. The primary 
end point was PFS by independent review for ER-positive 
breast cancer. But then there was also a secondary end 
point of PFS for all patients, including patients with TNBC, 
because the trial did enroll some patients with ER-negative 
breast cancer. 

In terms of baseline characteristics, it was well balanced 
between both the arms.4 This was predominantly in the 
second-line setting, in terms of the trial design. Now to 
emphasize PFS for the ER-negative subgroup was an explor-
atory end point, it was not even a secondary end point. 
It was more of a tertiary end point, and that’s why you 
will not see a P value with these HRs and PFS outcomes, 
because it was not a primary or secondary end point. But 
you could clearly see benefit with T-DXd: a median PFS of 
8.5 months vs 2.9 months with standard chemotherapy  
[HR, 0.46; 95% CI, 0.24-0.89], and an improvement in OS 
as well [HR, 0.48; 95% CI, 0.24-0.95].

As I mentioned earlier, this was in the second-line setting; 
so that’s why if you look at the control arm, the overall 
survival was 8.3 months, which was higher than what was 
seen in ASCENT, which was more of a third-line and later 
[treatment] study.3,4 So that’s why we have to be careful 
about cross-trial comparisons. But regardless, it clearly 

showed improvement with T-DXd, both in PFS and OS. Given 
that it’s a major unmet need, I think that’s why, despite it 
being an exploratory end point, the FDA granted approval 
to T-DXd, given that patients need better options. 

There was clear improvement in ORR: 50% ORR with 
T-DXd vs 16% with standard chemotherapy.4  n
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COLEMAN: This patient has already 
had some diagnostic intervention, and 
I’m curious as to what you normally 
get on your endometrial pathology 
specimens as part of routine care, 
without asking the pathologist for addi-
tional information.

ARJUNAN: I’m a medical oncologist 
[at] Texas Oncology in South Dallas, 
and I usually don’t get anything extra. 
If we want something, we usually 
have to ask for it. I don’t see many 
gynecologic oncology cases, but for 

these kinds of cases, I might ask 
for microsatellite instability [MSI] 
status up front.

COLEMAN: [Dr Koon], let me ask you, 
because you’re operating on these 
patients: What do you normally get 
from your pathologist when you get a 
primary specimen back? 

KOON: I’m in gynecologic oncology 
at Baylor [Scott & White Charles A.] 
Sammons Cancer Center [in] Dallas. I 
get the histology and the grade of  

Roundtable Discussion:  
Coleman Examines Dose 
Management in Endometrial Cancer

A 64-year-old postmenopausal woman presented with abnormal uterine 
bleeding for approximately 3 months. She has 2 grown children and 
no known family history of cancer. She has a body mass index of 32, 
with hypertension controlled with medication. A physical exam showed 
a large uterus and right lower quadrant abdominal tenderness on 
palpation. 

An endometrial biopsy showed the patient had an International 
Federation of Gynecology and Obstetrics (FIGO) grade 1 endometrioid 
adenocarcinoma. Surgery included exploratory laparotomy, total 
abdominal hysterectomy, and bilateral salpingo-oophorectomy with 
bilateral pelvic node dissection. 

Her pathology revealed she had grade 2 endometrioid adenocarcinoma 
with 18 negative pelvic nodes and an invasive myometrium of 2.1 cm 
to 2.3 cm. The immunohistochemistry showed she was HER2 negative, 
estrogen receptor negative, and had FIGO stage IB (T1b, N0, M0), grade 
2 endometrial adenocarcinoma. 

DISCUSSION QUESTIONS
• What diagnostic testing do you typically order for a patient who 

presents with abnormal uterine bleeding?
• Should every patient have molecular testing?

 ◦ What biomarkers are you testing for and why?
 ◦ When should testing be ordered?
 ◦ What kind of testing do you use in practice? How are you using  

the results?
 ◦ How do you assess prognostic risk?

CASE SUMMARY
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(Moderator)
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the tumor. Sometimes, if they have enough tissue, they’ll 
do MSI testing, and sometimes [I’ll get estrogen receptor 
(ER) and progesterone receptor (PR) testing]. Usually, we 
don’t get [testing for] HER2 or anything else [until the 
final] pathology.

COLEMAN: Right, so that’s routine. You don’t have 
to call your pathologist to do MSI testing for endome-
trial [cancer]? 

KOON: No.

COLEMAN: Dr Oh, is it the same [in your practice]?

OH: I’m in general oncology at Texas Oncology-Presbyterian 
[Cancer Center Dallas]. I get referrals from multiple prac-
titioners, so we get a hodgepodge of pathology reports, 
but we generally just get the grade and histology, and we 
may or may not have ER/PR testing when we first see 
these patients. For example, if I’m doing a dilation and 
curettage for a patient when I’m suspicious of cancer, I 
ask for ER/PR testing, and I ask [the pathologist whether] 
they have enough to check for MSI and mismatch repair 
[MMR] gene products.

COLEMAN: Yes. I probably asked this out of order, but I 
think for most of us who are getting endometrial biopsy, 
[we] just want to know what the diagnosis is, right? When 
I talk about this to pathologists [who] are outside the 
United States, [they say] they get very limited informa-
tion as part of the routine pathology report. But I’ve seen 
in the United States, over time—now that we’ve got avail-
ability of immune checkpoint inhibitors—more and more 
of the endometrioid adenocarcinomas are coming in with 
MSI status already done, and I didn’t have to ask for it. 
It’s variable [for] hormone receptors.

I was surprised to see [hormone receptor testing] 
wasn’t part of a standard panel in this case; the patient 
only got ER testing. I think many of us would be look-
ing at PR, as well, because of the opportunities for 
endocrine therapy. 

The next [thing to consider] is whether you recommend 
any genetic counseling. I think for those of us [who] were 
getting MSI testing, we’d want to rule out Lynch syndrome. 
I don’t know [whether] you have genetic counselors easily 
available to you, or this is something you do yourself.

MALIREDDY: We have a couple of nurse practitioners who 
do the genetic counseling and testing; so yes, for most of 
the patients with endometrial cancer, we do [testing]. The 
patients don’t have to be advanced stage or anything. I do 
genetic counseling even with the early stages.

COLEMAN: I assume most of you have used this regimen. For 
those of you who have, tell me your horror stories. What has 
been your experience with it?

AGARWAL: It has been well tolerated. I had to reduce the dose 
of lenvatinib a couple times. [For one] patient, after 1 year, I 
stopped lenvatinib, and he is [now] just on pembrolizumab. 

WANG: In my experience, lenvatinib is harder [to tolerate] 
than pembrolizumab.

AGARWAL: I agree.

WANG: For all my patients on lenvatinib, I have to dose 
reduce [because of] fatigue, high blood pressure, [and] 
weight loss. So now, I’m not starting at 20 mg; I’m scared 
[of] 20 mg. I usually start with the low dose, approximately  

Notable molecular features in this patient included 
MSI stability, MMR proficiency, and HER2 and ER 
negativity. Postoperative radiotherapy included vaginal 
cuff brachytherapy to a dose of 21 Gy in 3 fractions. 
Fourteen months after completing radiotherapy, the 
patient presented with new right lower extremity 
edema and right hydroureter. There was no evidence of 
distant metastases on radiologic imaging.

Carboplatin/paclitaxel chemotherapy was initiated, 
and treatment was well tolerated. Four months after 
initiation, there was no evidence of disease on PET 
scan, with complete resolution of symptoms. 

Twelve months later, disease relapse was documented 
on routine follow-up, with metastases to paraaortic 
lymph nodes and lung. The patient reported a chronic 
cough that she attributed to allergies. Bronchoscopy 
with biopsy revealed endometrial carcinoma cells, 
and the patient received lenvatinib (Lenvima) plus 
pembrolizumab (Keytruda).

DISCUSSION QUESTIONS
• Do you have experience using lenvatinib in 

endometrial cancer or any other tumor type?
• What are your reactions to the KEYNOTE-775 

(NCT03517449) data?
• How will you counsel patients regarding  

this regimen?
• What is your impression of the safety/tolerability 

of this regimen?
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14 mg, and see [whether] they can tolerate that, and maybe 
go up a little later. Cytopenia is also a problem.

AGARWAL: Yes, I do 14-mg or 10-mg [doses].

MALIK: I had a patient whom I put on lenvatinib. Similarly, 
she was having a lot of fatigue and decreased appetite, so 
I had to dose reduce her [treatment]. Overall, she toler-
ated it well and her disease responded well, but I did have 
to make some dose modifications for her. 

Thrombocytopenia was another issue with her because 
she was heavily pretreated with carboplatin. She also had 
blood clots, and I remember she was on anticoagulation 
[medication], so monitoring her platelets was tricky.

SOLANKI: I was surprised the 20-mg dose was chosen 
[in the KEYNOTE-775 study].1 There was already experi-
ence with renal cell carcinoma that even an 18-mg starting 
dose was too much, and there was already a discussion 
about starting at 14 mg and escalating it as tolerated, so I 
was quite surprised 20 mg was chosen. Do you know why 
that was chosen?

COLEMAN: In the manuscript, there is a section where they 
say they used data—not from endometrial cancer but from 
other tumor types—that [showed that] the lower starting dose 
was associated with a lower response rate.1 

They recognized that dose modification is necessary, but 
they still recommended—in discussion with the FDA—that 
because of the potential decrease in efficacy for the regi-
men [when] starting at a dose lower than 20 mg in [patients 
with] endometrial cancer, they should start at 20 mg and 
then [dose reduce]. However, I think many [providers]—
myself included—have experienced exactly what you just 
described and have tried to make this a more tolerable regi-
men by doing some dose modifications either ahead of time 
or after the first cycle.

SOLANKI: We went through this with regorafenib [Stivarga] 
in colon [cancer]. The recommended dose was never toler-
ated until Mayo Clinic did a study of what they call step-up 
dosing, then it worked out very well. I’m always surprised. 
How do they decide what is the right dose for targeted 
therapy, like we do for chemotherapy?

COLEMAN: It’s an excellent question, and it’s getting a lot 
of press these days, because the FDA has requested that 
new drug applications come in with data that support the 
dose that they moved from the phase 1/2 space into the 
phase 3 space. [In this case], this is the regimen that was 
used in the phase 2 space and was felt to be, quote, “toler-
able,” and that’s how it got moved into the phase 3 space. 

The target engagement is tough to document in a regi-
men like this, but that’s what the FDA wanted. If this was 
done today, the FDA would have required them to do 2 dose 
levels to determine whether the toxicity that was observed at 
those 2 dose levels was associated with the same efficacy. If 
it was, then they would take the lower of the 2 doses. That’s 
the strategy that’s now required. That wasn’t the case when 
this [study] first got done. It’s an excellent question, [though]. 
I think we’re getting more precise about dosing [after] the 
phase 2 setting, but that’s basically how this got set up.

KOON: I’m curious, what do you do? Do you start patients at 
a lower dose? Do you start them at 20 mg and dose reduce? 
Or do you do it on a case-by-case basis, based on [the ECOG 
status] or what you feel is better?

• At what starting dose do you typically  
start lenvatinib?

• Are you familiar with the recommended dosages 
for this regimen?

DISCUSSION QUESTIONS

COLEMAN: To be honest with you, I try hard to be a purist 
with respect to clinical trials, because I always have felt that 
if we deviated from the way the eligibility was listed in the 
trial, it would be hard to expect the outcome we got from 
the trial. I try hard, but I would be lying if I said I always did 
it, because when I see a frail patient coming in or somebody 
who didn’t tolerate chemotherapy well, I don’t want to hurt 
them so that they never come back for cycle 2. So I do just 
as you said, I [use] some judgment there.

• If you have a patient who is responding to the 
combination of lenvatinib plus pembrolizumab, 
how likely are you to continue using both drugs?

• How do you manage immune-related AEs?

DISCUSSION QUESTIONS

COLEMAN: This drug comes in 4-mg and 10-mg capsules, 
so we can do some dose modifications. I heard [some of 
you say you use] 14 mg and 10 mg as starting doses. The 
general schema [is to start at 20 mg, then to dose reduce to 
14 mg, 10 mg, and finally 8 mg]. Remember [it is important 
to] educate the patient ahead of time, to get them through the 
regimen with good education, then to pay attention to their 
[adverse] effects [AEs] so you can make rapid dose modifi-
cations. Such modifications will happen in two-thirds of your 
patients. But I do believe there is some discretion on your 

continued on page 18
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ccRCC=clear cell renal cell carcinoma; CR=complete response; DOR=duration of response; LT-PFS=long-term progression-free survival; PFS=progression-free survival; PR=partial 
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(tivozanib) capsules

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 severe
hypertension 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 FOTIVDA- 
treated 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.

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. 
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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 severe
hypertension 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 FOTIVDA- 
treated 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.

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. 
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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.

5.8 Risk of Impaired Wound Healing
Impaired wound healing can occur in patients who  
receive drugs that inhibit the vascular endothelial 
growth factor (VEGF) signaling pathway, such as  
FOTIVDA. Therefore, FOTIVDA has the potential to  
adversely affect wound healing. Withhold FOTIVDA  
for at least 24 days prior to elective surgery. Do not  
administer for at least 2 weeks following major  
surgery and until adequate wound healing. The safety  
of resumption of FOTIVDA after resolution of wound 
healing complications has not been established.

5.9 Reversible Posterior Leukoencephalopathy Syn-
drome
Reversible posterior leukoencephalopathy syndrome 
(RPLS), a syndrome of subcortical vasogenic edema 
diagnosed by MRI, can occur with FOTIVDA. Perform 
an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion, 
or altered mental function. Discontinue FOTIVDA in 
patients who develop RPLS.

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. 

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.

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%).

Adverse  
Reaction

FOTIVDA 
(n = 173)

Sorafenib 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Any 99 67 100 72

General

Fatigue* 67 13 48 12

Vascular 

Hypertension† 44 24 31 17

Bleeding‡ 17 3 12 1

Gastrointestinal 

Diarrhea§ 43 2 54 11

Nausea 30 0 18 4

Stomatitis 21 2 23 2

Vomiting 18 1 17 2

Metabolism and nutrition

Decreased appetite 39 5 30 4

Respiratory, thoracic, and mediastinal

Dysphonia 27 1 9 0

Cough 22 0 15 1

Dyspnea 15 3 11 1

Endocrine

Hypothyroidism¶ 24 1 11 0

Musculoskeletal

Back pain 19 2 16 2

Skin and subcutaneous tissue disorders

Rash# 18 1 52 15

Palmar-plantar 
erythrodysesthesia  
syndrome

16 1 41 17

Investigations

Weight 
decreased 17 3 22 3

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 
fatigue, diarrhea, and decreased appetite.
The most common (≥20%) adverse reactions were  
fatigue, hypertension, diarrhea, decreased appetite,  
nausea, dysphonia, hypothyroidism, cough, and  
stomatitis, and the most common Grade 3 or 4  
laboratory abnormalities (≥5%) were sodium  
decreased, lipase increased, and phosphate decreased.
Table 2 summarizes the adverse reactions in TIVO-3.

Table 2. Adverse Reactions (≥15%) in Patients Who  
Received FOTIVDA in TIVO-3

*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
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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.

5.8 Risk of Impaired Wound Healing
Impaired wound healing can occur in patients who  
receive drugs that inhibit the vascular endothelial 
growth factor (VEGF) signaling pathway, such as  
FOTIVDA. Therefore, FOTIVDA has the potential to  
adversely affect wound healing. Withhold FOTIVDA  
for at least 24 days prior to elective surgery. Do not  
administer for at least 2 weeks following major  
surgery and until adequate wound healing. The safety  
of resumption of FOTIVDA after resolution of wound 
healing complications has not been established.

5.9 Reversible Posterior Leukoencephalopathy Syn-
drome
Reversible posterior leukoencephalopathy syndrome 
(RPLS), a syndrome of subcortical vasogenic edema 
diagnosed by MRI, can occur with FOTIVDA. Perform 
an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion, 
or altered mental function. Discontinue FOTIVDA in 
patients who develop RPLS.

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. 

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.

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%).

Adverse  
Reaction

FOTIVDA 
(n = 173)

Sorafenib 
(n = 170)

All  
Grades

(%)

Grades  
3 OR 4

(%)

All  
Grades

(%)

Grades  
3 OR 4

(%)

Any 99 67 100 72

General

Fatigue* 67 13 48 12

Vascular 

Hypertension† 44 24 31 17

Bleeding‡ 17 3 12 1

Gastrointestinal 

Diarrhea§ 43 2 54 11

Nausea 30 0 18 4

Stomatitis 21 2 23 2

Vomiting 18 1 17 2

Metabolism and nutrition

Decreased appetite 39 5 30 4

Respiratory, thoracic, and mediastinal

Dysphonia 27 1 9 0

Cough 22 0 15 1

Dyspnea 15 3 11 1

Endocrine

Hypothyroidism¶ 24 1 11 0

Musculoskeletal

Back pain 19 2 16 2

Skin and subcutaneous tissue disorders

Rash# 18 1 52 15

Palmar-plantar 
erythrodysesthesia  
syndrome

16 1 41 17

Investigations

Weight 
decreased 17 3 22 3

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 
fatigue, diarrhea, and decreased appetite.
The most common (≥20%) adverse reactions were  
fatigue, hypertension, diarrhea, decreased appetite,  
nausea, dysphonia, hypothyroidism, cough, and  
stomatitis, and the most common Grade 3 or 4  
laboratory abnormalities (≥5%) were sodium  
decreased, lipase increased, and phosphate decreased.
Table 2 summarizes the adverse reactions in TIVO-3.

Table 2. Adverse Reactions (≥15%) in Patients Who  
Received FOTIVDA in TIVO-3

*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
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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)

Sorafenib1 
(n = 170)

All  
Grades

(%)

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

Coagulation

Activated partial  
thromboplastin time  
prolonged

26 1 18 0

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 or-
ganogenesis 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.

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

FOTIVDA is a registered trademark of AVEO Pharmaceuticals, Inc.     © 2021 AVEO Pharmaceuticals, Inc.     All rights reserved.     CORP-FOT-00100     04/2021

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. 
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part, because you know your patient the best, regarding what 
you think might be tolerable.2 

COLEMAN: In the KEYNOTE-775 study, only approximately 
10% of the patients made it past 2 years without progressing 
[From the Data1]. For the most part, we’re treating these 
patients to progression on the regimen, and most of those 
patients are progressing during their therapy. The question 
that comes up—and I’d be curious to hear what you think 
about it—is whether you have to keep both drugs going. We’ve 
already heard about a patient treated for 12 months, then 
stopped the lenvatinib and just continued the pembrolizumab.

MALIREDDY: It all depends on the toxicity the patient is 
tolerating. If they’re really tolerating the drug combination 
at a low dose, especially lenvatinib, I would tend to keep 
both drugs going.

But one [AE] I had with lenvatinib was hypertension. I 
had to stop the drug and get the blood pressure under 
control, then go to the next level. So, before I start any of 
these combinations, if the patient has a tough agent and 
an easy agent to take and they’re still getting the benefit 
from the infusional agent, I push them to try a little bit of 
the tougher agent as well. If they can’t tolerate it through 
the treatments, then at least they’re getting benefit from 
1 agent. That’s my approach here.

COLEMAN: Right. I would say most physicians struggle to 
keep patients on lenvatinib for 2 years. It’s just a tough 
drug. And I agree, I think the hypertension we see here is 
different from what we see with bevacizumab [Avastin]. It’s 
much more difficult to control, but I think with dose modi-
fication and all the [other] things you do, we can get to a 
happy place to try to get the patients the most benefit. 

The thing I always keep in the back of my mind, if I know 
the patient is MMR proficient, is that the likelihood they’re 
going to respond to single-agent pembrolizumab is pretty 
low. It’s [approximately] 15%, the same as with chemother-
apy. But you do what you can do, and under the protocol, 

you can give it [for] up to 2 years per indication.3 If the 
patient is benefiting, they’re benefiting.

I have 1 question, especially for the medical oncologists 
who give a lot of immune checkpoint inhibitors outside 
gynecological [cancers]: How comfortable are you with 
restarting an immune checkpoint inhibitor—in this case, 
with pembrolizumab—if the patient has had an immune-
related AE? What has been your experience with that? For 
example, [let’s say] it’s colitis.

WANG: If it’s colitis, I usually just emphasize that the patient 
[should] call us as soon as they start having diarrhea. Usually, 
if I start the prednisone early to get that under control ahead 
of time, I don’t really have problems restarting them after 
tapering down the prednisone to 20 mg, 10 mg, or lower. I 
just hold the pembrolizumab usually for 1 dose and restart it 
maybe 6 weeks later, trying to avoid having the patient end 
up in the hospital. That can be hard.

COLEMAN: Right. How do you know that the toxicity—[in 
this instance, the gastrointestinal toxicity]—is coming from 
pembrolizumab vs lenvatinib? Because lenvatinib can cause 
the same toxicity.

WANG: I know; that was the question initially. I asked other 
experts, [and] I don’t know. [My approach is] just to blast 
it with the steroids and maybe hold the pembrolizumab. If 
the patient responds, then I know [the toxicity is] from [the 
pembrolizumab]. If they continue to have diarrhea, I know it’s 
probably from the lenvatinib.

COLEMAN: Yes, but at least with lenvatinib, [because] it’s 
being given every day orally, it’s easy to stop that and see 
whether we see resolution. With a short half-life, it should clear 
the system [quickly]. The immune therapy is an antibody, so it’s 
there [for a longer time]. And you’re right, the character of the 
diarrhea is different and more problematic for management. n

FOR FULL LIST OF REFERENCES, VISIT TARGETEDONC.COM

In the KEYNOTE-775 study [NCT03517449], results favored the combination of 
lenvatinib plus pembrolizumab in comparison with chemotherapy overall and with 
patients across all subgroups.1 For instance, in the mismatch repair–proficient 
population of patients on the combination therapy, progression-free survival was 
significantly longer, with a median of 6.6 months (95% CI, 5.6-7.4) compared with  
3.8 months (95% CI, 3.6-5.0) on chemotherapy (HR, 0.60; 95% CI, 0.50-0.72; P < .001).

FROM THE DATA

continued from page 13
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Targeted OncologyTM: What first-line systemic 
therapies do the National Comprehensive Cancer 
Network guidelines recommend for patients with 
relapsed or stage IV ccRCC?
PARK: For [patients with] poor- and intermediate-risk 
ccRCC, we have 4 options: axitinib [Inlyta] plus pembroli-
zumab [Keytruda; axi-pembro]; cabozantinib [Cabometyx] 
plus nivolumab [Opdivo; cabo-nivo]; ipilimumab [Yervoy] 
plus nivolumab [Opdivo; ipi-nivo]; and lenvatinib [Lenvima] 
plus pembrolizumab [len-pembro]. 

We’re at a fork in the road. On the one hand, we have 
[ipi-nivo], a dual checkpoint inhibitor combination, and 
on the other, we have tyrosine kinase inhibitor [TKI] plus 
immunotherapy combinations. Within that category, we 
have 3 different options. We also have single-agent cabo-
zantinib if the patients, for whatever reason, cannot get 
immunotherapy, such as in cases of tough immunocom-
promised disease or colitis.1

What can we learn from recent phase 3 trials that 
have explored first-line immune checkpoint inhibitor 
combinations in metastatic RCC? 
It is difficult to compare studies, especially since the 
favorable-, intermediate-, and poor-risk categories were 
different for every patient population. Also, in some 
studies, such as KEYNOTE-426 [NCT02853331], cytore-
ductive nephrectomy was included. But in the CheckMate 
9ER trial [NCT03141177], some of those patients had 

de novo disease, so they didn’t have cytoreductive 
nephrectomy. Comparing the results of these studies 
is comparing apples with oranges. The original premise 
was that patients with more immunogenic, metastatic 
ccRCC tend to have more poor-risk disease, as opposed to 
patients with vascular disease, for whom a TKI tends to be 
more effective and among whom a higher percentage has  
favorable-risk disease.

The CheckMate 214 study of ipi-nivo [NCT02231749] is 
the most mature study, extending beyond 5 years. It was 
first released at the ESMO [European Society for Medical 
Oncology] Congress in 2017. The percentages of patients 
in this study with favorable, intermediate, and poor risk 
were 23%, 61%, and 17%, respectively. 

Median follow-up was 67.7 months, and median overall 
survival [OS] was 55.7 months vs 38.4 months for ipi-nivo 
vs sunitinib [Sutent], respectively [HR, 0.72; 95% CI, 0.62-
0.85]. The landmark OS [at 12 months] was 83% vs 78%, 
respectively, with a progression-free survival [PFS] HR of  
0.86 [95% CI, 0.73-1.01]. The overall response rate [ORR] 
was 39% vs 32%, and the rate of complete response [CR] 
was 12% vs 3%, respectively.2,3

The other 3 studies [KEYNOTE-426, CheckMate 9ER, and 
CLEAR (NCT02811861)] were similar in terms of the treat-
ments’ mechanisms of action. In each of these studies,  
1 treatment was a TKI—axitinib, cabozantinib, or lenva-
tinib, respectively. [These were combined with] PD-1 
inhibitors: pembrolizumab, nivolumab, and pembro-
lizumab, respectively. What stands out is that the 
CheckMate 9ER study had a higher percentage of poor-
risk patients at 19% [vs 13% for the KEYNOTE-416 study 
and 9% for the CLEAR study]. 

The CLEAR and KEYNOTE-426 studies had more favor-
able-risk patients, 31% [and 32%], respectively, with the 
percentages of intermediate-risk patients approximately 
the same among the 3 studies. Median follow-up for the 
KEYNOTE-426 study was approximately a year ahead  

Park Discusses Results of Multiple Phase 3 Trials  
in ccRCC

• A 59-year-old Black woman received a diagnosis of 
clear cell renal carcinoma (ccRCC).

• She underwent left total nephrectomy in  
December 2019.

• Nine months later, she developed metastatic disease 
in both lungs, mediastinum (35 × 38 mm), and 
retroperitoneal lymph nodes.

• Diagnosis: stage IV RCC, clear cell histology, with 
metastases to lung and retroperitoneum

• Karnofsky performance status: 90%
• Hemoglobin: 11.1 g/dL
• Corrected calcium, neutrophils, and platelets: within 

normal limits
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of that for the CheckMate 9ER and the CLEAR studies, 
so it’s still not comparable. You have to wait until we can 
compare apples with apples. 

The other thing that stands out is the OS at 1 year. If 
you start a patient today on a treatment, what are the 
chances that the patient will be alive in 1 year? In the 
KEYNOTE-426 study of axi-pembro and in the CLEAR study 
of len-pembro, OS was 90% as opposed to 83% in the 
CheckMate 214 trial. For PFS, the CLEAR study stands out 
[HR, 0.39; 95% CI, 0.32-0.49], but there were more favor-
able-risk patients in that study. The ORR was 71% for the 
CLEAR study, 56% for the CheckMate 9ER study, and 60% 
for the KEYNOTE-426 study. The rate of CR in the CLEAR 
study was 16%, vs 12% for the CheckMate 9ER study and 
10% for the KEYNOTE-426 study.4-8

How do the results of these trials affect your 
clinical practice?
On the first CT scan after 3 months in the CLEAR study, only 
5% of the patients had progressive disease [PD].7 That means 
that 95% had better than PD. That’s why, if a patient has 
symptomatic disease, I lean more toward [using drugs with] 
2 different mechanisms of action, a TKI and immunotherapy. 
For the patients who are asymptomatic with diffuse disease, 
where I have some time [in case] I get no response—like 15% 
to 20% of the patients in the CheckMate 214 study2,3—I can 
try to bail them out [later] with a TKI. That’s how I think 
about these things. 

The patient received lenvatinib plus pembrolizumab 
as part of a clinical trial.

CASE UPDATE

What additional data shed light on the combination 
of lenvatinib plus pembrolizumab as treatment for 
patients with ccRCC?
The phase 3 CLEAR study of frontline therapy compared 
single-agent sunitinib with lenvatinib plus either pembro-
lizumab or everolimus [Afinitor]. Patients were randomly 
assigned 1:1:1 among the 3 arms. The primary end point 
was PFS and the secondary end point was OS.7 

This study had a median follow-up of 26.6 months, which is 
the earliest of all these studies. In the PFS comparison of len-
pembro with sunitinib, the HR was 0.39 [95% CI, 0.32-0.49;  
P < .001], which equates to a 61% reduction [in progression or 
death]. There was a clear separation [of the survival curves as 
early as] the first CT scan at approximately 3 months. The len-
pembro combination [had the best performance], followed by 
lenvatinib plus everolimus and then by sunitinib. There was 
[an improvement of] 14.7 months with len-pembro vs suni-
tinib in terms of the PFS. 

What were the results of the CLEAR trial 
subgroup analysis?
The PFS results favored both of the combination regi-
mens over sunitinib across all evaluated subgroups, 
including those based on Memorial Sloan Kettering 
Cancer Center or International Metastatic RCC Database 
Consortium risk groups.7

Whether defined by age, sex, geographic region, risk 
status, number of organs with metastasis, or even PD-L1 
score, all subgroups favored len-pembro. In the prespec-
ified [analysis of adverse prognostic features], every 
group favored len-pembro. This analysis included groups 
defined by the presence or absence of prior nephrec-
tomy, sarcomatoid features—which some consider a 
biomarker for checkpoint inhibitor [responsiveness]—
and baseline metastasis.7 In the earlier CABOSUN study 
[NCT01835158] and other cabozantinib studies, patients 
with bone metastases [and also those without] tended to 
favor [the experimental treatment]. Similarly, in the CLEAR 
study, patients with bone metastases and those without 
all favored len-pembro.7

Please describe the OS and response rate 
results of this trial.
The OS results are puzzling. [Although the survival curves 
showed] great separation in terms of the PFS, and it is 
still early, the OS tails off a little bit [with initially sepa-
rate curves coming together over time], and OS for suni-
tinib does seem to [eventually exceed the OS for the other 
2 arms]. [At a median follow-up of 26.6 months], the HR 
for len-pembro vs sunitinib was 0.66 [95% CI, 0.49-0.88], 
but with that said, at approximately 33 to 36 months, the 
[total] number of patients was very low, so this [trend] 
is something that has to be followed up. The HR for OS, 
[in a comparison of len-pembro vs sunitinib], favored len-
pembro in most subgroups, including groups defined by 
PD-L1 positive vs negative, with an exception in patients 
with International Metastatic RCC Database Consortium 
favorable risk.7 

The confirmed rate of CR was 16.1% for len-pembro, 
9.8% for lenvatinib plus everolimus, and 4.2% for suni-
tinib. The rates of PD were 5.4%, 7.3%, and [14.0%], 
respectively.7 Among patients who achieved a CR with 
len-pembro in the intention-to-treat population, 79.3% 
maintained a CR at 2 years, and 74.3% maintained a 
CR at 3 years.8

What might explain the surprising OS results? 
There was a higher percentage of favorable-risk patients in 
the CLEAR study, [but] 26.6 months is very premature, and 
the number of events is very low. We’ll have to see what this 
looks like [after follow-up]. 

TUMOR TYPERENAL CELL CARCINOMA
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Which treatment-related adverse events (TRAEs) 
were noted in the CLEAR study, and what are the 
dosing considerations for physicians using the 
lenvatinib plus pembrolizumab combination?
Overall, the TRAE profiles of the len-pembro and the suni-
tinib arms seem very similar. The diarrhea was more 
pronounced in the len-pembro arm, as was hypertension. 
Dysgeusia was a little higher in the sunitinib arm, and the 
levels of alanine aminotransferase and aspartate amino-
transferase were less in that arm.7 

The recommended dosage is 20 mg of lenvatinib daily 
plus 200 mg of pembrolizumab every 3 weeks. After 2 years 
of the combination, interestingly enough, lenvatinib doesn’t 
need a partner; usually you need everolimus, but here it’s 
administered as a single agent until PD. The capsules come 
in 10-mg and 4-mg doses. The dose reduction sequence 
from 20 mg is to come down to 14 mg, followed by 10 
mg and then 8 mg. Lenvatinib can be dose reduced, with-
held, or discontinued as recommended. Pembrolizumab 
can be withheld or discontinued, [but not dose reduced], 
as recommended.9,10

What data support the use of cabozantinib plus 
nivolumab for the management of metastatic ccRCC?
These data come from the CheckMate 9ER study, which 
was similar [to the CLEAR study in that] the compar-
ison arm was sunitinib. Nivolumab was given at 240 mg. 
[But in contrast, whereas the] lenvatinib dose went from  
18 mg to 20 mg, which is a higher dose, for the CheckMate 
9ER study, the dose of cabozantinib was reduced from  
60 mg to 40 mg. The primary end point was PFS. The 
secondary end point was OS.5

The PFS, after an [18.1]-month follow-up, was 16.6 months 
[95% CI, 12.5-24.9] vs 8.3 months [95% CI, 7.0-9.7] for the 
experimental and comparator arms, respectively [HR, 0.51; 
95% CI, 0.41-0.64; P < .0001], with clear separation of the 
survival curves after the first CT scan at 3 months.5 [After a 
33-month follow-up, median PFS values remained the same 
(HR, 0.56; 95% CI, 0.46-0.68).6] The results of the subgroup 
PFS analysis were similar to those of the other combinations, 
[in that] all subgroups favored cabo-nivo.5

The secondary end point of final OS was analyzed after a 
median of 33 months of follow-up. At 24 months, survival 
in the experimental and comparator arms was 70.3% vs 
60.3%, respectively. The median OS was 37.7 months vs 
34.3 months [HR, 0.70; 95% CI, 0.55-0.90], which is not much 
of a difference.6 Still, the study is premature. 

At the 32.9-month follow-up, for the experimental and 
comparator arms, the ORR was 55.7% vs 28.4%, and the 
rate of CR was 12.4% vs 5.2%, respectively. The median dura-
tion of response was 23.1 months vs 15 months.6 Safety 
was assessed at a minimum follow-up of 10.6 months. The 

median duration of therapy for cabo-nivo vs sunitinib was 
14.3 months vs 9.2 months, respectively. The percentage of 
patients with at least 1 dose reduction was 56.3% vs 51.6%, 
and the treatment discontinuation rate was 44.4% vs 71.3%, 
respectively.11 At 32.9 months’ median follow-up, TRAEs of 
any grade affected 97% vs 93% of the respective arms. TRAEs 
of grade 3 affected 65% vs 54% of the respective arms. There 
were more diarrhea and elevated alanine aminotransferase 
and aspartate aminotransferase in the cabo-nivo arm. For the 
most part, everything else was similar.6 

In the CheckMate 214 study, OS was approximately 
55 months.2 In the CheckMate 9ER study, which 
included low-risk patients, OS was only 37 months.6 
How do you interpret these results?
That is a good question. At the beginning [of the study], you 
lose up to 20% of the patients [to a lack of] response, but 
then [the remaining patients] have a better chance of stabi-
lizing with a CR.6 So it boils down to picking which patients 
you think will [fail to respond] in the first 3 months. 

What are your thoughts about the COSMIC-313 trial 
(NCT03937219), which combined cabo-nivo with 
ipilimumab, a CTLA-4 inhibitor?12 
It’s going to be interesting to see the toxicity results. With 
a dual checkpoint inhibitor, you lose something at the 
beginning, but then you benefit with CR on the right-hand 
tail of the [survival] curve. It would be the best of both 
worlds to have the cabozantinib holding the response rate 
at the beginning, with the PFS, and then to maintain the 
CR on the right side of the curve with the ipilimumab. The 
toxicities and the CR are going to be interesting with this 
triplet therapy.  n
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For more case-based articles and videos, 
scan the QR code or go to  

TargetedOnc.com/link/1535.
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The molecular testing [for patients with] hormone-sensi-
tive disease is only useful in terms of deciding whether you 
want to put the patient on a clinical trial or not. There are 
several clinical trials that are looking at PARP inhibitors, 
but only on the clinical trial setting right now for hormone-
sensitive disease. 

The thing about tumor volume is that it is sort of a negative 
thing and if [a patient has] high-volume disease, then certain 
therapies might be more beneficial to them. For example, 
usually the benefits of chemotherapy in the combination of 
docetaxel plus androgen-deprivation therapy [ADT] over ADT 
alone were only seen in patients with high-volume disease.1 

This was not seen in [patients with] low-volume disease, 
whereas with some of the oral therapies like apalutamide 
[Erleada] and enzalutamide [Xtandi], it does not matter 
whether your patient has high- or low-volume disease 
because in either case it is beneficial. So high volume is 
important in that it determines some other things that [a 
clinician might do]. For example, you would not radiate some-
one’s prostate if they had de novo metastatic disease or if 
they had high-volume disease.

In the trials of docetaxel they found that older patients 
seem to tolerate it and benefit like younger people do.2 
They tolerated and preferred cabazitaxel [Jevtana] but we 
do not do that usually in this setting, but frailty is still one 
factor to consider. 

Trials Establishing the Foundation  
of Treatment 
In the CHAARTED [NCT00309985] and STAMPEDE trials 
[NCT00268476], both were associated with increased 

overall survival [OS] in the chemotherapy arms and had about  
15% discontinuation rate for adverse events [AEs].3 Again, in 
the CHAARTED trial it was only about [patients with] high-
volume patients who benefited, but then you have the addi-
tion of abiraterone [Zytiga] in the LATITUDE [NCT01715285] 
and the STAMPEDE trials. Again, both of those trials showed 
that adding abiraterone significantly improved OS, and 
OS in the LATITUDE trial was positive in favor of adding 
abiraterone [Table3].

Both the ENZAMET trial [NCT02446405], which added 
ADT plus a first-generation antiandrogen like bicalutamide 
or flutamide vs adding enzalutamide, and the ARCHES 
trial [NCT02677896], which was ADT plus enzalutamide 
vs placebo, updated data showed significant improvement 
in OS by adding enzalutamide and had a relatively low AE 
discontinuation rate of 6% to 7%, respectively. 

The TITAN trial [NCT02489318] also has updated OS 
data showing a significant improvement in OS by adding 
apalutamide to ADT. There are also the 2 triplet regi-
men trials, PEACE-1 [NCT01957436], which was the 
ADT-docetaxel plus abiraterone trial, and the ARASENS trial 
[NCT02799602], which looked at ADT plus docetaxel plus or 
minus darolutamide. Both of those trials showed significant 
improvements in OS with an HR of 0.75 [95% CI, 0.59-0.96,  
P = .021] in the PEACE-1 trial and an HR of 0.68 [P  <  .001].

 
Real-World Analysis and Results  
of Prostate Cancer Treatments
[In a post hoc and real-world analysis of the TITAN study] 
researchers looked at the apalutamide data from a group 
of 69 patients from urology practices also looking at what 
happens if a patient is on ADT vs what happens if they are 
on apalutamide in terms of their prostate-specific antigen 
[PSA] kinetics.4 What we see at 3 months, 6 months, and  
12 months is the percentage of patients have significant 
drops in their PSA level at [89% to 58%, 90% to 68%, and 90% 
to 71%, respectively]. 

If we look at the relativeness of ADT vs ADT plus apalu-
tamide we are going to see that significantly more patients 
have a 90% drop in their PSA and significantly more of them 

Nancy Dawson, MD
Medical Oncologist
Norton Cancer Institute 
Assistant Professor 
University of Louisville School  
of Medicine 

Louisville, KY

Clinical Commentary: The Treatment Landscape  
of Metastatic Hormone-Sensitive Prostate Cancer 

At a live virtual event, Nancy Dawson, MD, discussed 
the treatment of patients with metastatic hormone-
sensitive prostate cancer and what important aspects 
of treatment clinicians should home in on. Dawson, 
director of clinical research at the Georgetown 

Lombardi Comprehensive Cancer Center, discusses 
the clinical trials that looked at treatment with 
docetaxel or abiraterone and the impact of triplet 
regimens. Moreover, Dawson looks at the adverse 
events profile to look out for.
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have a PSA that becomes basically undetectable, and patients 
who have those undetectable or significant drops in PSA also 
have a better survival outcome. 

Now, in trying to interpret these data, why is it not OK to 
just take the apalutamide when you progress vs take it up 
front? Some of the impact of these combinations up front 
is that they have a significant impact on the patient’s PSA, 
which translates to a significant impact on their survival.

When we talk about triplet therapy, [the question] is: Does 
docetaxel by itself [provide] your patient a benefit, and then 
does adding apalutamide do no more than the docetaxel 
did? If you already may have the benefit from the docetaxel, 
does adding apalutamide to docetaxel have your patient 
do any better than if you just did the apalutamide alone? 
So how much contribution do we have from the docetaxel 
vs how much we get from the second-generation anti-
androgen, androgen-blocking, and antigen-inhibiting drug 
apalutamide? In my mind it may be that you already got 
what you are going to get from the docetaxel.

Managing Challenges With Treatment
Enzalutamide came out with a 40-mg tablet and it is 
quite tiny because people complained about the 40-mg 
capsules. The abiraterone tablets are still too big. 
Docetaxel, of course, is given in your vein, and you have 
to give prednisone with the docetaxel as well as with 
the abiraterone, but it is different, slightly less when it 
is for hormone-sensitive patients than for those who are 
castrate resistant. Then you have all these different things 
that they warn you about that are quite different, and they 
do influence how you manage these patients in terms of 
their AEs and what you are looking for.

For example, we know with abiraterone, we are worried 
about mineralocorticoid excess and hepatotoxicity and 

fluid retention, so you do not have to worry about what 
their ejection fraction is.5 You do not have to worry about 
what their liver function is. You will have to monitor it every 
few weeks for at least the first couple of months, where 
on the other end you have enzalutamide and apalutamide, 
both of which are associated with falls and seizures. 

Enzalutamide now is associated with ischemic heart 
disease,6 and then you have docetaxel, which can be asso-
ciated with the AEs of chemotherapy. Patients can get 
paresthesia, neutropenic fever, and they can get quite 
significant neutropenia. These are sort of the practical 
considerations when you are telling these patients about 
these drugs, that they are different.

Now, looking at the guidelines, bone-targeted therapy 
is recommended in castrate-resistant patients and not 
those with hormone-sensitive disease.7 There was a large, 
randomized trial I participated in where they looked at 
the use of zoledronic acid [Zometa] vs placebo to prevent 
skeletal-related events in patients with hormone-sensitive 
disease, and there was no difference in the skeletal-
related events.8 

A similar trial was not done with denosumab [Xgeva], 
but the reason, I think, is that in patients with hormone- 
sensitive disease they might be more likely to have a 
responsive disease, but the data do not support that 
adding a targeted therapy in the hormone-sensitive 
setting helps. n
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TA B L E .  O v e r a l l  S u r v i v a l  i n  D o c e t a xe l  a n d  A b i r a t e r o n e  Tr i a l s 3 

STUDY DRUG TRIAL NAME HIGH VOLUME/RISK (%) MEDIAN FOLLOW-UP 
(MONTHS)

OS RESULTS IN  
STUDY ARM

Docetaxel

CHAARTED 65 53.7 mOS 10.4-mo increase

STAMPEDE 60 43 mOS 15-mo increase

Abiraterone

LATITUDE 100 51.8 mOS 16.8-mo increase

STAMPEDE 55 40 HR, 0.61 (P < .001)

mOS, median overall survival.

See more Case-Based Peer Perspectives 
at TargetedOnc.com/link/1001  
for further insight on managing  
oncology-based patient cases.



IMPORTANT SAFETY INFORMATION
   Treatment with Jaka� 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

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

Timely Diagnosis and Early Intervention Are Critical 
to Prevent Potentially Irreversible Organ Damage1
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REACH3 Primary Endpoint: ORR at Week 24                     
49.7% (82/165) with Jaka�  vs 25.6% (42/164) with 
BAT (OR: 2.99; 95% Cl, 1.86-4.80; P<0.0001)2,3*†

ORR through Week 24

70% (116/165) with Jaka�  vs 57% (94/164) with BAT4‡

•  In the Jaka�  Prescribing Information, ef� cacy was 
based on ORR through week 24 (Cycle 7 Day 1)4

  *Overall response rate was de� ned as the proportion of patients with 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 strati� ed 
Cochran-Mantel-Haenszel test, stratifying for moderate and severe cGVHD. 2

 ‡De� ned as proportion of patients who achieved complete or partial response, 
 according to 2014 NIH response criteria, through Week 24 (Cycle 7 Day 1).4

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

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

REACH3 Subgroup Analysis: ORR by Baseline Disease Severity 
at Week 24 3,5

Intervene With Jaka�  at the First Sign of 
Initial Systemic Treatment Failure for cGVHD

Jaka� ® (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.

In adult and pediatric patients 12 years and older



   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 Jaka�  on 
the following pages.

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 
Investigators. Ruxolitinib for glucocorticoid-refractory chronic graft-versus-host disease. N Engl J 
Med. 2021;385(3):228-238. 3. Zeiser R, Polverelli N, Ram R, et al; for the REACH3 Investigators.
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 
file. Incyte Corporation. Wilmington, DE. 6. Jagasia MH, Greinix HT, Arora M, et al. National 
Institutes of Health consensus development project on criteria for clinical trials in chronic graft-
versus-host disease: I. The 2014 Diagnosis and Staging Working Group report. Biol Blood Marrow 
Transplant. 2015;21(3):389-401.e1. 
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Overall Response Rates Were Higher With 
Jaka� at Week 24 Regardless of Organs 
Involved at Baseline vs BAT 3

§  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, in� iximab, or 
pentostatin.4

¶  Steroid-refractory disease was de� ned 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

REACH3 was a randomized, open-label, multicenter, phase 3 study of Jaka�  vs BAT in patients with steroid-refractory cGVHD (N=329).1,2§||¶

The starting dose for Jaka�  was 10 mg BID. Crossover from BAT to Jaka�  was permitted on or after Week 24 if patients progressed, had a mixed 
or unchanged response, developed toxicity to BAT, or experienced a cGVHD � are.1

Intervene with Jaka�  in your 
appropriate patients with cGVHD.

Learn more at hcp.Jaka� .com
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REACH3 Subgroup Analysis: ORR at Week 24 by Baseline Organ Involvement3,a
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a Patients with >1 affected organ were counted in each organ subgroup. Organ involvement was de� ned as organ score ≥1 based on the cGVHD staging criteria.3,6



BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis 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. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi 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.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. 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 [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with 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 Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
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. Thrombosis 
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 MF and 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. Secondary 
Malignancies 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. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in 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. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  



BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis 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. Polycythemia Vera Jakafi 
is indicated for treatment of polycythemia vera (PV) in 
adults who have had an inadequate response to or are 
intolerant of hydroxyurea. Acute Graft-Versus-Host 
Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (aGVHD) in adult 
and pediatric patients 12 years and older. Chronic Graft-
Versus-Host Disease Jakafi 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.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can 
cause thrombocytopenia, anemia and neutropenia. [see 
Adverse Reactions (6.1) in Full Prescribing Information]. 
Manage thrombocytopenia by reducing the dose or 
temporarily interrupting Jakafi. Platelet transfusions may 
be necessary [see Dosage and Administration (2) in Full 
Prescribing Information]. Patients developing anemia may 
require blood transfusions and/or dose modifications of 
Jakafi. Severe neutropenia (ANC less than 0.5 × 109/L) 
was generally reversible by withholding Jakafi until 
recovery. 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 [see 
Dosage and Administration (2) in Full Prescribing 
Information]. Risk of Infection Serious bacterial, 
mycobacterial, fungal and viral infections have occurred 
[see Adverse Reactions (6.1) in Full Prescribing 
Information]. Delay starting therapy with 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 Tuberculosis infection has been reported in 
patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and 
manage promptly. Prior to initiating Jakafi, patients 
should be evaluated for tuberculosis risk factors, and 
those at higher risk should be tested for latent infection. 
Risk factors include, but are not limited to, prior residence 
in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active 
tuberculosis, and a history of active or latent tuberculosis 
where an adequate course of treatment cannot be 
confirmed. For patients with evidence of active or latent 
tuberculosis, consult a physician with expertise in the 
treatment of tuberculosis before starting Jakafi. The 
decision to continue Jakafi during treatment of active 
tuberculosis should be based on the overall risk-benefit 
determination. Progressive Multifocal 
Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi 
treatment. If PML is suspected, stop Jakafi and evaluate. 
Herpes Zoster Advise patients about early signs and 
symptoms of herpes zoster and to seek treatment as 
early as possible if suspected. Hepatitis B Hepatitis B viral 
load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with 
chronic HBV infections taking Jakafi. The effect of Jakafi 
on viral replication in patients with chronic HBV infection 
is unknown. Patients with chronic HBV infection should 
be treated and monitored according to clinical guidelines.  
Symptom Exacerbation Following Interruption or 
Discontinuation of Treatment with Jakafi Following 
discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment 
levels over a period of approximately one week. Some 
patients with MF have experienced one or more of the 

following adverse events after discontinuing Jakafi: fever, 
respiratory distress, hypotension, DIC, or multi-organ 
failure. If one or more of these occur after discontinuation 
of, or while tapering the dose of Jakafi, evaluate for and 
treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to 
interrupt or discontinue Jakafi therapy without consulting 
their physician. When discontinuing or interrupting 
therapy with Jakafi for reasons other than 
thrombocytopenia or neutropenia [see Dosage and 
Administration (2.7) in Full Prescribing Information], 
consider tapering the dose of Jakafi gradually rather than 
discontinuing abruptly. Non-Melanoma Skin Cancer 
(NMSC) Non-melanoma skin cancers including basal cell, 
squamous cell, and Merkel cell carcinoma have occurred 
in patients treated with Jakafi. Perform periodic skin 
examinations. Lipid Elevations Treatment with Jakafi has 
been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) 
cholesterol, and triglycerides [see Adverse Reactions (6.1) 
in Full Prescribing Information]. The effect of these lipid 
parameter elevations on cardiovascular morbidity and 
mortality has not been determined in patients treated 
with Jakafi. Assess lipid parameters approximately 8-12 
weeks following initiation of Jakafi therapy. Monitor and 
treat according to clinical guidelines for the management 
of hyperlipidemia. Major Adverse Cardiovascular 
Events (MACE) Another JAK-inhibitor has increased the 
risk of MACE, including cardiovascular death, myocardial 
infarction, and stroke (compared to those treated with 
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. Thrombosis 
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 MF and 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. Secondary 
Malignancies 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. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater 
detail in other sections of the labeling: • Thrombocytopenia, 
Anemia and Neutropenia [see Warnings and Precautions 
(5.1) in Full Prescribing Information] • Risk of Infection  
[see Warnings and Precautions (5.2) in Full Prescribing 
Information] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi 
[see Warnings and Precautions (5.3) in Full Prescribing 
Information ] • Non-Melanoma Skin Cancer [see Warnings 
and Precautions (5.4) in Full Prescribing Information]  
• Lipid Elevations [see Warnings and Precautions (5.5)  
in Full Prescribing Information] • Major Adverse 
Cardiovascular Events (MACE) [see Warnings and Precautions 
(5.6) in Full Prescribing Information] • Thrombosis [see 
Warnings and Precautions (5.7) in Full Prescribing 
Information] • Secondary Malignancies [see Warnings and 
Precautions (5.8) in 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. 

of treatment because of thrombocytopenia occurred in  
< 1% of patients receiving Jakafi and < 1% of patients 
receiving control regimens. Patients with a platelet count  
of 100 × 109/L to 200 × 109/L before starting Jakafi had  
a higher frequency of Grade 3 or 4 thrombocytopenia 
compared to patients with a platelet count greater than 
200 × 109/L (17% versus 7%). Neutropenia In the two 
Phase 3 clinical studies, 1% of patients reduced or stopped 
Jakafi because of neutropenia. Table 2 provides the 
frequency and severity of clinical hematology abnormalities 
reported for patients receiving treatment with Jakafi or 
placebo in the placebo-controlled study.

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 < 1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Additional Data from the Placebo-Controlled Study  
• 25% of patients treated with Jakafi and 7% of patients 
treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in alanine transaminase 
(ALT). The incidence of greater than or equal to Grade 2 
elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with 
Jakafi and 6% of patients treated with placebo developed 
newly occurring or worsening Grade 1 abnormalities in 
aspartate transaminase (AST). The incidence of Grade 2 
AST elevations was < 1% for Jakafi with no Grade 3 or 4 
AST elevations. • 17% of patients treated with Jakafi and 
< 1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. 
The incidence of Grade 2 cholesterol elevations was  
< 1% for Jakafi with no Grade 3 or 4 cholesterol 
elevations. Polycythemia Vera In a randomized, 
open-label, active-controlled study, 110 patients with PV 
resistant to or intolerant of hydroxyurea received Jakafi 
and 111 patients received best available therapy [see 
Clinical Studies (14.2) in Full Prescribing Information].  
The most frequent adverse reaction was anemia. 
Discontinuation for adverse events, regardless of 
causality, was observed in 4% of patients treated with 
Jakafi. Table 3 presents the most frequent nonhematologic 
adverse reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse 
Reactions Occurring in ≥ 5% of Patients on 
Jakafi in the Open-Label, Active-controlled 
Study up to Week 32 of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 < 1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 < 1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 < 1 0 0
Nausea 6 0 4 0
Weight Gaine 6 0 < 1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 < 1 3 < 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown  
in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory 
Abnormalities in the Open-Label, Active-
controlled Study up to Week 32 of 
Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology
Anemia 72 < 1 < 1 58 0 0
Thrombocytopenia 27 5 < 1 24 3 < 1
Neutropenia 3 0 < 1 10 < 1 0
Chemistry
Hypercholesterolemia 35 0 0 8 0 0
Elevated ALT 25 < 1 0 16 0 0
Elevated AST 23 0 0 23 < 1 0
Hypertriglyceridemia 15 0 0 13 0 0

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 3.0

Acute Graft-Versus-Host Disease In a single-arm, 
open-label study, 71 adults (ages 18-73 years) were 
treated with Jakafi for aGVHD failing treatment with 
steroids with or without other immunosuppressive drugs 
[see Clinical Studies (14.3) in Full Prescribing Information]. 
The median duration of treatment with Jakafi was 46 days 
(range, 4-382 days). There were no fatal adverse reactions 
to Jakafi. An adverse reaction resulting in treatment 
discontinuation occurred in 31% of patients. The most 
common adverse reaction leading to treatment 
discontinuation was infection (10%). Table 5 shows the 
adverse reactions other than laboratory abnormalities.

Table 5:  Acute Graft-Versus-Host Disease: 
Nonhematologic Adverse Reactions Occurring 
in ≥ 15% of Patients in the Open-Label, Single-
Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections (pathogen  
not specified) 55 41

Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with 
Jakafi are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities Worsening from 
Baseline in the Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse Events, 
version 4.03 

Chronic Graft-Versus-Host Disease In a Phase 3, 
randomized, open-label, multi-center study, 165 patients 
were treated with Jakafi and 158 patients were treated 
with best available therapy for cGVHD failing treatment 
with steroids with or without other immunosuppressive 

drugs [see Clinical Studies (14.4) in full Prescribing 
Information]; sixty-five patients crossed over from best 
available therapy to treatment with Jakafi, for a total of 
230 patients treated with Jakafi. The median duration of 
exposure to Jakafi for the study was 49.7 weeks (range, 0.7 
to 144.9 weeks) in the Jakafi arm. One hundred and nine 
(47%) patients were on Jakafi for at least 1 year. There were 
five fatal adverse reactions to Jakafi, including 1 from toxic 
epidermal necrolysis and 4 from neutropenia, anemia and/or 
thrombocytopenia. An adverse reaction resulting in treatment 
discontinuation occurred in 18% of patients treated with 
Jakafi. An adverse reaction resulting in dose modification 
occurred in 27%, and an adverse reaction resulting in 
treatment interruption occurred in 23%. The most common 
hematologic adverse reactions (incidence > 35%) are 
anemia and thrombocytopenia. The most common 
nonhematologic adverse reactions (incidence ≥ 20%) are 
infections (pathogen not specified) and viral infection. Table 7 
presents the most frequent nonlaboratory adverse reactions 
occurring up to Cycle 7 Day 1 of randomized treatment.

Table 7:  Chronic Graft-Versus-Host Disease: All-Grade  
(≥ 10%) and Grades 3-5 (≥ 3%) Nonlaboratory 
Adverse Reactions Occurring in Patients in the 
Open-Label, Active-controlled Study up to Cycle 
7 Day 1 of Randomized Treatment

Jakafi
(N = 165)

Best Available  
Therapy (N = 158)

Adverse Reactionsb

All  
Gradesa  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Infections and infestations
    Infections (pathogen  

not specified) 45 15 44 16
   Viral infections 28 5 23 5
Musculoskeletal and connective tissue disorders
   Musculoskeletal pain 18 1 13 0
General disorders and administration site conditions
  Pyrexia 16 2 9 1 
   Fatigue 13 1 10 2 
  Edema 10 1 12 1 
Vascular disorders
   Hypertension 16 5 13 7 
   Hemorrhage 12 2 15 2 
Respiratory, thoracic and mediastinal disorders
   Cough 13 0 8 0 
   Dyspnea 11 1 8 1 
Gastrointestinal disorders
   Nausea 12 0 13 2 
   Diarrhea 10 1 13 1 

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03

b  Grouped terms that are composites of applicable adverse reaction terms.

Clinically relevant laboratory abnormalities are shown in 
Table 8.

Table 8:  Chronic Graft-Versus-Host Disease: Selected 
Laboratory Abnormalities in the Open-Label, 
Active-controlled Study up to Cycle 7 Day 1 
of Randomized Treatmenta

Jakafi
(N=165)

Best Available  
Therapy (N=158)

Laboratory Test

All  
Gradesb  

(%)

Grade  
≥ 3  
(%)

All  
Grades  

(%)

Grade  
≥ 3  
(%)

Hematology
Anemia 82 13 75 8 
Thrombocytopenia 27 12 23 9 
Neutropenia 58 20 54 17 
Chemistry
Hypercholesterolemia 88 10 85 8
Elevated AST 65 5 54 6
Elevated ALT 73 11 71 16
Gamma 
glutamyltransferase 
increased 

81 42 75 38

Creatinine increased 47 1 40 2
Elevated lipase 38 12 30 9
Elevated amylase 35 8 25 4

a  Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse Events, 

version 4.03

Myelofibrosis The safety of Jakafi was assessed in 617 
patients in six clinical studies with a median duration of 
follow-up of 10.9 months, including 301 patients with MF in 
two Phase 3 studies. In these two Phase 3 studies, 
patients had a median duration of exposure to Jakafi of 
9.5 months (range 0.5 to 17 months), with 89%  
of patients treated for more than 6 months and 25% treated  
for more than 12 months. One hundred and eleven (111) 
patients started treatment at 15 mg twice daily and 190 
patients started at 20 mg twice daily. In patients starting 
treatment with 15 mg twice daily (pretreatment platelet 
counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 
65% and 25% of patients, respectively, required a dose 
reduction below the starting dose within the first 8 weeks 
of therapy. In a double-blind, randomized, placebo-
controlled study of Jakafi, among the 155 patients 
treated with Jakafi, the most frequent adverse reactions 
were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related 
effects. The three most frequent nonhematologic adverse 
reactions were bruising, dizziness and headache [see  
Table 1]. Discontinuation for adverse events, regardless of 
causality, was observed in 11% of patients treated with Jakafi 
and 11% of patients treated with placebo. Table 1 presents 
the most common nonhematologic adverse reactions 
occurring in patients who received Jakafi in the double-blind, 
placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse 
Reactions Occurring in Patients on Jakafi in 
the Double-blind, Placebo-controlled Study 
During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Bruisingb 23 < 1 0 15 0 0
Dizzinessc 18 < 1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 < 1 < 1

Weight Gaine 7 < 1 0 1 < 1 0
Flatulence 5 0 0 < 1 0 0
Herpes Zosterf 2 0 0 < 1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased tendency 
to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia 
In the two Phase 3 clinical studies, median time to  
onset of first CTCAE Grade 2 or higher anemia was 
approximately 6 weeks. One patient (< 1%) discontinued 
treatment because of anemia. In patients receiving Jakafi, 
mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 
weeks of therapy and then gradually recovered to reach a 
new steady state that was approximately 1.0 g/dL below 
baseline. This pattern was observed in patients regardless 
of whether they had received transfusions during therapy. 
In the randomized, placebo-controlled study, 60% of 
patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during 
randomized treatment. Among transfused patients, the 
median number of units transfused per month was 1.2  
in patients treated with Jakafi and 1.7 in placebo treated 
patients. Thrombocytopenia In the two Phase 3 clinical 
studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was 
approximately 8 weeks. Thrombocytopenia was generally 
reversible with dose reduction or dose interruption.  
The median time to recovery of platelet counts above  
50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% 
of patients receiving control regimens. Discontinuation  



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 exposure-
related 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 
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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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Targeted Oncology™: What are the key trials 
that explored combination immunotherapy and 
chemotherapy in squamous cell non–small cell lung 
cancer (NSCLC)?
PORTER: CheckMate 9LA [NCT03215706] used 2 cycles of 
chemotherapy plus nivolumab and ipilimumab vs 4 cycles of 
platinum doublet.1 And in KEYNOTE-407 [NCT02775435], 
it’s pembrolizumab [Keytruda] plus carboplatin plus pacli-
taxel [Taxol] or nab-paclitaxel [Abraxane].2 These are posi-
tive first-line advanced NSCLC trials.

Can you discuss the details of the 
CheckMate 9LA trial?
CheckMate 9LA is a relatively large trial that had nivolumab 
plus ipilimumab plus chemotherapy vs 4 cycles of platinum-
doublet chemotherapy.1 It included 361 patients randomly 
assigned to the intervention arm vs 358 patients in the 
chemotherapy arm. They were eligible if they had stage IV 
or recurrent NSCLC, no prior therapy, no ALK or EGFR alter-
ations, and good performance status. They were stratified 
by PD-L1 level of less than 1% or greater than or equal to 1%, 

sex, and squamous vs nonsquamous histology. They were 
treated until disease progression, unacceptable toxicity, or 
2 years with immunotherapy. 

The primary end point was overall survival [OS]; secondary 
end points were progression-free survival [PFS], objective 
response rate [ORR], and efficacy as it related to the PD-L1 
expression level. And [the trial had] an exploratory end point 
of safety. At 3 years of follow-up, it was exciting to see that of 
the patients treated with nivolumab-ipilimumab plus chemo-
therapy, 27% of them were still alive vs 19% of the patients 
treated with chemotherapy alone.3 

This is a statistically significant difference. The median OS 
was 15.8 months vs 11.0 months, with an HR of 0.74 [95% CI, 
0.62-0.87]. There was a 26% reduction in death at 3 years 
for patients treated with nivolumab-ipilimumab with just  
2 cycles of platinum-doublet chemotherapy. If we look 
at the PFS, as well as the duration of response [DOR] 
and ORR, the median PFS was 6.4 months vs 5.3 months 
[for chemotherapy alone], with an HR of 0.70 [95% 
CI, 0.59-0.83].3 

Then the ORR was 38% in the nivolumab-ipilimumab-
chemotherapy group vs a 25% ORR in the chemotherapy 
group. The median DOR was more than double with the 
nivolumab-ipilimumab-chemotherapy, at 12.4 months vs 
5.6 months. And [there was] an [ongoing] response at 
3 years in nearly a quarter of the patients treated with 
nivolumab-ipilimumab-chemotherapy, at 23% vs 14% in 
the chemotherapy-alone group.

We also looked at the 3-year OS, as broken down 
by PD-L1 level.3 For patients with PD-L1 greater   

Porter Reviews Chemoimmunotherapy Combination 
Data in NSCLC

• A 62-year-old woman presented to the emergency 
department with vague complaints of voice changes 
and cough. She had a history of recent weight loss  
of 11 lb. 

• A CT of the head and neck area showed a 1-cm 
nodule in the left upper lobe.

• The brain MRI was negative for brain metastases.
• Medical history: hypertension, hyperlipidemia, 

chronic obstructive pulmonary disease (managed  
on inhalers)

• Smoking: 10 to 15 pack-years, stopped 25 years ago
• Family history: Mother died from lung cancer at  

65 years old.

• Physical exam: weight, 125 lb; ECOG performance 
status: 1

• Final pathology consistent with squamous cell 
carcinoma: metastatic stage IV

• PD-L1 expression by immunohistochemistry was 0%.
• Next-generation sequencing: no actionable mutations
• Treatment options were reviewed with the patient  

and family.
• The patient was started on nivolumab (Opdivo)  

360 mg intravenously every 3 weeks, ipilimumab 
(Yervoy) 1 mg/kg intravenously every 6 weeks, and  
2 cycles of chemotherapy every 3 weeks.
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than or equal to 1%, 28% of those patients [who received  
ipilimumab/nivolumab] were alive at 3 years [vs 19% with 
chemotherapy alone]. And PD-L1–negative OS at 3 years 
was 25% vs 15% with the chemotherapy alone—so not 
much difference in the PD-L1–expressing group vs the 
nonexpressers. For responding patients with PD-L1 of less 
than 1% in the Checkmate 9LA trial, is it possible that ipilim-
umab is the more active agent, since nivolumab is the drug 
that inhibits PD-L1?

That’s probably a multifaceted difference. When we see 
“PD-L1 negative,” we have to look at how effective the 
PD-L1 staining was. A second issue is tumor heterogene-
ity: If we biopsy a sample site and find that PD-L1 is not 
expressed there, does it mean that they’re not express-
ing? Or is there going to be a spot just a few millimeters to 
the left or right—or even centimeters to the left or right—
that’s actually expressing PD-L1? 

So I’d caution [against] believing that it’s the ipilimumab 
working vs the nivolumab. Maybe PD-L1 expression was 
erroneously negative, or there was tumor heterogeneity. 
I would lean more toward that as the explanation, given 
that I don’t believe that there’s much difference between 
nivolumab and pembrolizumab. With ipilimumab targeting 
CTLA-4, I think there may be a difference there. 

In the PD-L1–high expressers of greater than or equal to 
50%, there was a 33% OS rate at 3 years for those patients 
[who received chemoimmunotherapy, vs 24% with chemo-
therapy].3 In a stepwise fashion, the higher the PD-L1, the 
higher the OS at 3 years, [which is] what we expect to see. 
But I do agree that nivolumab-ipilimumab alone has some 
survival benefit even for those patients without PD-L1 
expression. Again, I think biomarker selection is going to 
be important. The more we learn about these, the better 
we’ll be able to predict response to therapy.

Looking at the treatment-related adverse events with 
patients treated with nivolumab-ipilimumab-chemotherapy, 
most of them are grade 1 or 2, and there is a sliver of grade 
3/4 at the top of each of those bars.1 Toxicity: mostly pruri-
tus. But sometimes we’ll get rash, and of course, grade 3/4 
will be a little bit more severe, covering more body surface 
area. The endocrine adverse events [AEs]—hypothyroid-
ism, adrenal dysfunction, and pancreatic dysfunction—don’t 
happen often. Thyroid toxicity, of course, is very common 
though. If we look at the GI [gastrointestinal] toxicity, it’s 
mostly grade 1/2, but there’s a little bit more grade 3/4, so 
maybe diarrhea and colitis. [There were also] hepatic, renal, 
pulmonary, and hypersensitivity/infusion reactions.

What does this trial show about the tolerability 
of immunotherapy?
We’ve become comfortable using these for monotherapy or 
in combination. And there has been much discussion over the 

past few years about the dose that we use in NSCLC and the 
difference from melanoma dosing. So even with the combi-
nation, I think most of us are pretty comfortable using [it]. 
I don’t see much increased toxicity. Every now and then I’ll 
see a little increased arthritic reaction in my patients on the 
cycle [when] they get the nivolumab and the ipilimumab, but 
usually that’s pretty easy to [manage].

When we look at the AEs typically associated with 
chemotherapy [that were reported in this trial], these 
are mostly cytopenias, neuropathy, and alopecia—typi-
cal chemotherapy AEs that we’re all used to managing.1,4 
Most of them are grade 1/2, but then we do see some  
grade 3/4 anemia and neutropenia, as well as febrile 
neutropenia and thrombocytopenia. I do believe from the 
trial there was even a patient who had catastrophic throm-
bocytopenia with a fatal hemorrhage. So we have to watch 
out for the toxicity: the bone marrow toxicity, then alope-
cia. But it’s mostly well tolerated, and there’s not much 
difference between chemotherapy and immunotherapy.

[Looking at] the efficacy as it relates to patients who 
had to discontinue their therapy due to immune-mediated 
AEs or treatment-related AEs, the median OS of these 
patients was 27.5 months; 54% of them were alive at  
2 years vs 38% in the chemotherapy arm [Figure4]. The 
ORR was 31%. And we see the ongoing response at greater 
than or equal to 1 year after discontinuation: 56% of those 
patients still responding, even a year after discontinuing 
therapy for immune-mediated AEs. 

It’s kind of intuitive when you think about it. The patients 
who have immune-mediated AEs are likely those having a 
robust immune response, and those are the ones we see 
have disease control. Unfortunately, sometimes that’s a 
trade-off for quality of life, depending on which one of 
those immune-mediated AEs patients experience. But, if 
they do, we expect to see disease control even up to a year 
after those patients have stopped therapy.

Could you discuss the results of the 
KEYNOTE-407 trial?
In the KEYNOTE-407 trial, patients were randomly assigned 
on a 1:1 basis to pembrolizumab plus carboplatin AUC 
[area under the curve] 6 mg/mL/min plus paclitaxel or 
nab-paclitaxel for 4 cycles, followed by pembrolizumab 
maintenance for up to 31 cycles in one arm. And in the 
placebo arm, they received placebo plus carboplatin plus 
paclitaxel or nab-paclitaxel, followed by placebo [mainte-
nance].2 Then the placebo-arm patients had an optional 
crossover at the time of progressive disease. 

These patients all had untreated stage IV squamous 
cell histology, good performance status [0 or 1], provi-
sions for a PD-L1 assessment sample so they had to have 
tissue available for PD-L1 assessment, no symptomatic 
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brain metastases, and no pneumonitis requiring systemic 
steroids. They were stratified by PD-L1 expression of 
less than 1% or greater than or equal to 1%; the choice of 
taxane, paclitaxel vs nab-paclitaxel; and then geographic 
region, East Asia vs the rest of the world. PFS and OS were 
coprimary end points, and then secondary end points were 
the ORR and DOR, as well as safety.

There was a 15.9-month median OS [with the pembro-
lizumab combination] vs an 11.3-month median OS [with 
the placebo combination].2 In the pembrolizumab-plus-
chemotherapy group, about 31% of those patients had OS 
events vs 42% or 43% of the placebo-plus-chemotherapy 
group having events, with a 36% reduction in death from 
the cancer [for those who received pembrolizumab]—and it 
was statistically significant [HR, 0.64; 95% CI, 0.49-0.85; 
P = .0008]. For PFS, 54.7% of the patients in the pembro-
lizumab-chemotherapy group had progression events, and 
70.1% in the placebo-chemotherapy group had progres-
sion events, with a 44% reduction in progression for those 
patients treated with the pembrolizumab plus chemotherapy 
[HR, 0.56; 95% CI, 0.45-0.70; P < .0001]. Median PFS was 
6.4 months for pembrolizumab vs 4.8 months for placebo.

We see a slight difference in the taxane being used.2 
For the patients who had nab-paclitaxel, there looked to 

be a slight advantage. For OS in that group, there was an 
HR of 0.59 [95% CI, 0.48-0.93] vs 0.67 in the paclitaxel 
group [95% CI, 0.36-0.98]. You have to look at the numbers 
there. Are the numbers equivalent? Does this make a 
difference? Are there any toxicity trade-offs for using one 
vs the other? If we select one and have a [slightly] better 
response, are we trading off for the toxicity? But, overall, 
most of the subgroups seemed to benefit from the addi-
tion of pembrolizumab in that combination.

Can you discuss the OS and PFS outcomes by PD-L1 
expression subgroup in KEYNOTE-407?
[When] we look at the PD-L1 expression level and the OS 
in a stepwise fashion, up the ladder, we go from a PD-L1 
tumor proportion score [TPS] of less than 1%, or negative, 
and then 1% to 49%, and then greater than or equal to 50%.2 
We can see an increase in the OS and a meandering of the 
HR: 0.61, to 0.57, to 0.64 [in these respective subgroups]. 
The OS goes up, and the number of events goes down. [The 
rate of] events in the pembrolizumab-chemotherapy group 
at TPS less than 1% [is] 30.5%, [at TPS of 1% to 49% is] 
30.1%, and then [at 50% or greater is] 31.5%.

It is the same thing with PFS.2 It’s a little bit more of a 
dramatic difference in the PFS. The median PFS in the  

38%

63%

54%

72%

0% 10% 20% 30% 40% 50% 60% 70% 80%

OS rate at 24 months

OS rate at 12 months

NIVO + IPI + chemotherapy Chemotherapy

FIGURE. OS in Checkmate 9LA Trial for Patients Who Discontinued Treatment Due to TRAEs4

IPI, ipilimumab; NIVO, nivolumab; OS, overall survival; TRAE, treatment-related adverse event. 
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TPS of 50% or greater group is 8.0 months, for the 1%-to-
49% group it is 7.2 months, and for the TPS of less-than-1% 
group it is 6.3 months. And all [subgroups treated with] 
pembrolizumab plus chemotherapy beat chemotherapy in 
those patients with squamous histology.

How was pembrolizumab plus chemotherapy 
tolerated vs chemotherapy plus placebo?
[In terms of] AEs…the grade 1/2 AEs occurring in more 
than 20% of patients, some of them were clearly more 
likely to be attributed to the chemotherapy, like anemia, 
alopecia, and neutropenia.5 Diarrhea could go either way, 
of course. Decreased appetite could go either way as well. 
And we do not see much difference between the 2 [arms]. 
Anorexia that goes along with immune checkpoint inhibi-
tors should not be discounted though. We see anorexia in 
some of our patients, as well as fatigue, which is so clas-
sically associated with chemotherapy. But immune-therapy 
monotherapy, even in combinations without chemotherapy, 
can cause pretty significant fatigue. The arthralgias we see 
are increased in the patients given the immune checkpoint 
inhibitor plus chemotherapy vs the chemotherapy alone. 

The immune-mediated AEs are obviously going to 
be at a higher frequency in the pembrolizumab plus  
chemotherapy group vs the chemotherapy group. 
Hypothyroidism [occurred at a rate of 7.9% in patients 
who received pembrolizumab]. 

[The next most common reported immune-mediated AE] 
was hyperthyroidism, probably with diarrhea and other 
symptoms of hyperthyroidism. [Next were] pneumonitis, 
colitis, hepatitis, [and] then skin reactions. I’ve had some 
patients with some pretty miserable skin reactions to 
pembrolizumab. I actually had to stop a patient’s therapy 
because he hadn’t slept in about 3 weeks when he came 
to see me because he was itching incessantly, and we had 
done everything. I’m at the point of asking dermatology 
about maybe trying apremilast [Otezla] for this patient 
because he’s still not reacting to steroids, to hydroxy-
zine, to gabapentin—everything I’ve tried. So these AEs 
can affect patients’ quality of life, and we can’t discount 
them. We have to monitor them really closely. 

In patients with positive PD-L1, there is separation in 
the Kaplan-Meier curves for OS after 3 to 6 months, but in 
the PD-L1–negative group, there was no significant sepa-
ration until around 7 months.2 Could this be explained by 
a change in PD-L1 expression later on?

I think that’s an interesting observation. There could 
be, and there is a belief that chemotherapy and radiation 
therapy can both change the PD-L1 expression. The other 
[possibility] is, are you selecting for, or selecting out, the 
cancer cells that are going to die [because of] the chemo-
therapy? Then we [would] see that effect up front, and the 

rest of what you see [would be] the pembrolizumab effect. 
When the PD-L1 is very high, that gives me a little bit of 
comfort [because of] the early separation in those curves. 

For a very long time when I first started practicing, I 
would not give [immune checkpoint inhibitor] monother-
apy; I was giving chemotherapy. But even in monotherapy, 
I’ve seen that when that PD-L1 is very high, there is usually 
a pretty rapid response to the immune checkpoint inhibitor. 

There is [other] PD-L1 therapy that has a curve in its 
data that shows the decrease in tumor volume by PD-L1 
level, and the higher the PD-L1 level, the more rapid the 
decrease in tumor volume. So it’s similar, but of course, 
here it is [combined] with chemotherapy. But when I see 
that rapid decrease in tumor volume at high PD-L1 levels, 
it makes me a little bit calmer and less anxious about 
giving monotherapy. n
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1L aRCC treatment that offers a balance of data:
superior OS, safety and tolerability, 
and patient-reported quality of life1-4 *

*

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

INDICATIONS
CABOMETYX® (cabozantinib), in combination with nivolumab, is indicated for the fi rst-line treatment of patients with advanced 
renal cell carcinoma (RCC).
CABOMETYX is indicated for the treatment of patients with advanced RCC.

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

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

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

1L aRCC
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98.89% CI: 0.40-0.89
P=0.001
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CABOMETYX + OPDIVO (n=323)
sunitinib (n=328)

Patients at risk

Median

Median OS not reached in either treatment arm.1

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

BICR=blinded independent central review; CR=complete response; ITT=intent to 
treat; IV=intravenous; PFS-2=progression-free survival after subsequent therapy; 
PK=pharmacokinetics; PO=by mouth; PR=partial response.

Early and sustained separation of OS curves in the 
primary analysis1

Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on 
the safety population, hypocalcemia occurred in 13% of patients 
treated with CABOMETYX, including Grade 3 in 2% and Grade 4 
in 1% of patients. Laboratory abnormality data were not collected 
in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated 
with CABOMETYX, including Grade 3 in 6% and Grade 4 in 3% 
of patients.
Monitor blood calcium levels and replace calcium as necessary during 
treatment. Withhold and resume at reduced dose upon recovery or 
permanently discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise 
pregnant women and females of reproductive potential of the 
potential risk to a fetus. Verify the pregnancy status of females of 
reproductive potential prior to initiating CABOMETYX and advise 
them to use eff ective contraception during treatment and for 
4 months after the last dose.

ADVERSE REACTIONS
The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE, 
decreased appetite, hypertension, nausea, vomiting, weight 
decreased, constipation. 
CABOMETYX in combination with nivolumab: diarrhea, fatigue, 
hepatotoxicity, PPE, stomatitis, rash, hypertension, hypothyroidism, 
musculoskeletal pain, decreased appetite, nausea, dysgeusia, 
abdominal pain, cough, and upper respiratory tract infection.

DRUG INTERACTIONS
Strong CYP3A4 Inhibitors: If coadministration with strong CYP3A4 
inhibitors cannot be avoided, reduce the CABOMETYX dosage. 
Avoid grapefruit or grapefruit juice.
Strong CYP3A4 Inducers: If coadministration with strong CYP3A4 
inducers cannot be avoided, increase the CABOMETYX dosage. 
Avoid St. John’s wort.

USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during CABOMETYX 
treat ment and for 4 months after the fi nal dose.

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

For additional safety information, please see Brief Summary 
of the Prescribing Information for CABOMETYX on 
following pages.

You are encouraged to report negative side eff ects of 
prescription drugs to the FDA. Visit www.FDA.gov/medwatch
or call 1-800-FDA-1088.

CheckMate-9ER study design1,2,5

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

References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis 
Inc; 2022. 2. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER 
Investigators. Nivolumab plus cabozantinib versus sunitinib for advanced 
renal-cell carcinoma. N Engl J Med. 2021;384(9):829-841. 3. Choueiri TK, Powles T, 
Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib in fi rst-line 
treatment for advanced renal cell carcinoma: fi rst results from the randomized 
phase 3 CheckMate 9ER trial. Presented at The European Society for Medical 
Oncology (ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation 
6960. 4. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER Investigators. 
Nivolumab plus cabozantinib versus sunitinib for advanced renal-cell carcinoma 
[supplementary appendix]. N Engl J Med. 2021;384(9):829-841. 5. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus 
cabozantinib versus sunitinib for advanced renal-cell carcinoma [protocol]. 
N Engl J Med. 2021;384(9):829-841. 6. Motzer RJ, Powles T, Burotto M, et al. 
Nivolumab plus cabozantinib versus sunitinib in fi rst-line treatment for 
advanced renal cell carcinoma (CheckMate 9ER): long-term follow-up 
results from an open-label, randomised, phase 3 trial. Lancet Oncol. 
2022;23(7):888-898. 7. Data on fi le. Exelixis, Inc. 
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 Final analysis of OS (median follow-up: 32.9 months; range: 25.4-45.4 months): Median OS was 37.7 months for CABOMETYX + OPDIVO (95% CI: 35.5-NR; 
n=323) compared with 34.3 months for sunitinib (95% CI: 29.0-NR; n=328); HR=0.70 (95% CI: 0.55-0.90).1,6–7

Secondary endpoint

* PFS and ORR were assessed by BICR.1

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

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

Superior PFS and ORR results in the ITT population in the 
primary analysis1

Median follow-up time of 18.1 months; range: 10.6-30.6 months2

Primary endpoint Secondary endpoint

MEDIAN PFS WAS DOUBLED1*

16.6
months

CABOMETYX 
+ OPDIVO

8.3
months
sunitinib

HR=0.51 
(95% CI:

0.41-0.64)
P<0.0001

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

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

vs

ORR WAS DOUBLED1*

P<0.0001

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

(95% CI: 
22.4-32.3; 

n=328) 

 55.7%
CABOMETYX 

+ OPDIVO

 27.1%
sunitinib

vs
vs8%

(n=26/323)
CABOMETYX 

+ OPDIVO

4.6% 
(n=15/328)
sunitinib

CR

vs48%
(n=154/323)

CABOMETYX 
+ OPDIVO

23% 
(n=74/328)

sunitinib

PR

© 2022 Exelixis, Inc.        CA-2610    09/22                OPDIVO® and the related logo are registered trademarks of Bristol-Myers Squibb Company.
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98.89% CI: 0.40-0.89
P=0.001
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CABOMETYX + OPDIVO (n=323)
sunitinib (n=328)

Patients at risk

Median

Median OS not reached in either treatment arm.1

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

BICR=blinded independent central review; CR=complete response; ITT=intent to 
treat; IV=intravenous; PFS-2=progression-free survival after subsequent therapy; 
PK=pharmacokinetics; PO=by mouth; PR=partial response.

Early and sustained separation of OS curves in the 
primary analysis1

Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on 
the safety population, hypocalcemia occurred in 13% of patients 
treated with CABOMETYX, including Grade 3 in 2% and Grade 4 
in 1% of patients. Laboratory abnormality data were not collected 
in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated 
with CABOMETYX, including Grade 3 in 6% and Grade 4 in 3% 
of patients.
Monitor blood calcium levels and replace calcium as necessary during 
treatment. Withhold and resume at reduced dose upon recovery or 
permanently discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise 
pregnant women and females of reproductive potential of the 
potential risk to a fetus. Verify the pregnancy status of females of 
reproductive potential prior to initiating CABOMETYX and advise 
them to use eff ective contraception during treatment and for 
4 months after the last dose.

ADVERSE REACTIONS
The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE, 
decreased appetite, hypertension, nausea, vomiting, weight 
decreased, constipation. 
CABOMETYX in combination with nivolumab: diarrhea, fatigue, 
hepatotoxicity, PPE, stomatitis, rash, hypertension, hypothyroidism, 
musculoskeletal pain, decreased appetite, nausea, dysgeusia, 
abdominal pain, cough, and upper respiratory tract infection.

DRUG INTERACTIONS
Strong CYP3A4 Inhibitors: If coadministration with strong CYP3A4 
inhibitors cannot be avoided, reduce the CABOMETYX dosage. 
Avoid grapefruit or grapefruit juice.
Strong CYP3A4 Inducers: If coadministration with strong CYP3A4 
inducers cannot be avoided, increase the CABOMETYX dosage. 
Avoid St. John’s wort.

USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during CABOMETYX 
treat ment and for 4 months after the fi nal dose.

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

For additional safety information, please see Brief Summary 
of the Prescribing Information for CABOMETYX on 
following pages.

You are encouraged to report negative side eff ects of 
prescription drugs to the FDA. Visit www.FDA.gov/medwatch
or call 1-800-FDA-1088.

CheckMate-9ER study design1,2,5

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

References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis 
Inc; 2022. 2. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER 
Investigators. Nivolumab plus cabozantinib versus sunitinib for advanced 
renal-cell carcinoma. N Engl J Med. 2021;384(9):829-841. 3. Choueiri TK, Powles T, 
Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib in fi rst-line 
treatment for advanced renal cell carcinoma: fi rst results from the randomized 
phase 3 CheckMate 9ER trial. Presented at The European Society for Medical 
Oncology (ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation 
6960. 4. Choueiri TK, Powles T, Burotto M, et al; CheckMate 9ER Investigators. 
Nivolumab plus cabozantinib versus sunitinib for advanced renal-cell carcinoma 
[supplementary appendix]. N Engl J Med. 2021;384(9):829-841. 5. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus 
cabozantinib versus sunitinib for advanced renal-cell carcinoma [protocol]. 
N Engl J Med. 2021;384(9):829-841. 6. Motzer RJ, Powles T, Burotto M, et al. 
Nivolumab plus cabozantinib versus sunitinib in fi rst-line treatment for 
advanced renal cell carcinoma (CheckMate 9ER): long-term follow-up 
results from an open-label, randomised, phase 3 trial. Lancet Oncol. 
2022;23(7):888-898. 7. Data on fi le. Exelixis, Inc. 
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 Final analysis of OS (median follow-up: 32.9 months; range: 25.4-45.4 months): Median OS was 37.7 months for CABOMETYX + OPDIVO (95% CI: 35.5-NR; 
n=323) compared with 34.3 months for sunitinib (95% CI: 29.0-NR; n=328); HR=0.70 (95% CI: 0.55-0.90).1,6–7

Secondary endpoint

* PFS and ORR were assessed by BICR.1

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

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

Superior PFS and ORR results in the ITT population in the 
primary analysis1

Median follow-up time of 18.1 months; range: 10.6-30.6 months2

Primary endpoint Secondary endpoint

MEDIAN PFS WAS DOUBLED1*

16.6
months

CABOMETYX 
+ OPDIVO

8.3
months
sunitinib

HR=0.51 
(95% CI:

0.41-0.64)
P<0.0001

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

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

vs

ORR WAS DOUBLED1*

P<0.0001

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

(95% CI: 
22.4-32.3; 

n=328) 

 55.7%
CABOMETYX 

+ OPDIVO

 27.1%
sunitinib

vs
vs8%

(n=26/323)
CABOMETYX 

+ OPDIVO

4.6% 
(n=15/328)
sunitinib

CR

vs48%
(n=154/323)

CABOMETYX 
+ OPDIVO

23% 
(n=74/328)

sunitinib

PR
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CABOMETYX® (cabozantinib) TABLETS 
BRIEF SUMMARY OF PRESCRIBING INFORMATION. 
PLEASE SEE THE CABOMETYX PACKAGE INSERT FOR 
FULL PRESCRIBING INFORMATION. 
INITIAL U.S. APPROVAL: 2012
1  INDICATIONS AND USAGE 
1.1  Renal Cell Carcinoma 
CABOMETYX is indicated for the treatment of patients with 
advanced renal cell carcinoma (RCC). 
CABOMETYX, in combination with nivolumab, is indicated for 
the first-line treatment of patients with advanced RCC. 
1.2  Hepatocellular Carcinoma 
CABOMETYX is indicated for the treatment of patients with 
hepatocellular carcinoma (HCC) who have been previously 
treated with sorafenib. 
1.3  Differentiated Thyroid Cancer 
CABOMETYX is indicated for the treatment of adult and pediatric 
patients 12 years of age and older with locally advanced or 
metastatic differentiated thyroid cancer (DTC) that has progressed 
following prior VEGFR-targeted therapy and who are radioactive 
iodine-refractory or ineligible. 
4  CONTRAINDICATIONS 
None. 
5  WARNINGS AND PRECAUTIONS 
5.1  Hemorrhage 
Severe and fatal hemorrhages occurred with CABOMETYX. 
The incidence of Grade 3 to 5 hemorrhagic events was 5% in 
CABOMETYX patients in the RCC, HCC, and DTC studies. 
Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior 
to surgery as recommended. Do not administer CABOMETYX 
to patients who have a recent history of hemorrhage, including 
hemoptysis, hematemesis, or melena. 
5.2  Perforations and Fistulas 
Fistulas, including fatal cases, occurred in 1% of CABOMETYX-
treated patients. Gastrointestinal (GI) perforations, including fatal 
cases, occurred in 1% of CABOMETYX-treated patients. 
Monitor patients for signs and symptoms of fistulas and 
perforations, including abscess and sepsis. Discontinue 
CABOMETYX in patients who experience a Grade 4 fistula 
or a GI perforation. 
5.3  Thrombotic Events 
CABOMETYX increased the risk of thrombotic events. Venous 
thromboembolism occurred in 7% (including 4% pulmonary 
embolism) and arterial thromboembolism occurred in 2% of 
CABOMETYX-treated patients. Fatal thrombotic events occurred 
in CABOMETYX-treated patients.
Discontinue CABOMETYX in patients who develop an acute 
myocardial infarction or serious arterial or venous thromboembolic 
events that require medical intervention. 
5.4  Hypertension and Hypertensive Crisis 
CABOMETYX can cause hypertension, including hypertensive 
crisis. Hypertension was reported in 37% (16% Grade 3 and <1% 
Grade 4) of CABOMETYX-treated patients. 
Do not initiate CABOMETYX in patients with uncontrolled 
hypertension. Monitor blood pressure regularly during 
CABOMETYX treatment. Withhold CABOMETYX for hypertension 
that is not adequately controlled with medical management; when 
controlled, resume CABOMETYX at a reduced dose. Permanently 
discontinue CABOMETYX for severe hypertension that cannot be 
controlled with anti-hypertensive therapy or for hypertensive crisis. 
5.5  Diarrhea 
Diarrhea occurred in 62% of patients treated with CABOMETYX. 
Grade 3 diarrhea occurred in 10% of patients treated with 
CABOMETYX. 
Monitor and manage patients using antidiarrheals as indicated. 
Withhold CABOMETYX until improvement to ≤ Grade 1, resume 
CABOMETYX at a reduced dose.
5.6  Palmar-Plantar Erythrodysesthesia 
Palmar-plantar erythrodysesthesia (PPE) occurred in 45% of 
patients treated with CABOMETYX. Grade 3 PPE occurred in 
13% of patients treated with CABOMETYX. 
Withhold CABOMETYX until improvement to Grade 1 and resume 
CABOMETYX at a reduced dose for intolerable Grade 2 PPE or 
Grade 3 PPE. 
5.7  Hepatotoxicity 
CABOMETYX in combination with nivolumab can cause hepatic 
toxicity with higher frequencies of Grades 3 and 4 ALT and 
AST elevations compared to CABOMETYX alone. Monitor liver 
enzymes before initiation of and periodically throughout treatment. 
Consider more frequent monitoring of liver enzymes as compared 
to when the drugs are administered as single agents. For elevated 
liver enzymes, interrupt CABOMETYX and nivolumab and 
consider administering corticosteroids. 
With the combination of CABOMETYX and nivolumab, Grades 3 
and 4 increased ALT or AST were seen in 11% of patients. ALT 
or AST > 3 times ULN (Grade ≥2) was reported in 83 patients, of 

whom 23 (28%) received systemic corticosteroids; ALT or AST 
resolved to Grades 0-1 in 74 (89%). Among the 44 patients with 
Grade ≥2 increased ALT or AST who were rechallenged with 
either CABOMETYX (n=9) or nivolumab (n=11) as a single agent 
or with both (n=24), recurrence of Grade ≥2 increased ALT or AST 
was observed in 2 patients receiving CABOMETYX, 2 patients 
receiving nivolumab, and 7 patients receiving both CABOMETYX 
and nivolumab. Withhold and resume at a reduced dose based 
on severity. 
5.8  Adrenal Insufficiency 
CABOMETYX in combination with nivolumab can cause primary 
or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone 
replacement as clinically indicated. Withhold CABOMETYX 
and/or nivolumab and resume CABOMETYX at a reduced dose 
depending on severity. 
Adrenal insufficiency occurred in 4.7% (15/320) of patients with 
RCC who received CABOMETYX with nivolumab, including 
Grade 3 (2.2%), and Grade 2 (1.9%) adverse reactions. Adrenal 
insufficiency led to permanent discontinuation of CABOMETYX 
and nivolumab in 0.9% and withholding of CABOMETYX and 
nivolumab in 2.8% of patients with RCC. 
Approximately 80% (12/15) of patients with adrenal insufficiency 
received hormone replacement therapy, including systemic 
corticosteroids. Adrenal insufficiency resolved in 27% (n=4) of 
the 15 patients. Of the 9 patients in whom CABOMETYX with 
nivolumab was withheld for adrenal insufficiency, 6 reinstated 
treatment after symptom improvement; of these, all (n=6) received 
hormone replacement therapy and 2 had recurrence of adrenal 
insufficiency. 
5.9  Proteinuria 
Proteinuria was observed in 8% of patients receiving 
CABOMETYX. 
Monitor urine protein regularly during CABOMETYX treatment. 
For Grade 2 or 3 proteinuria, withhold CABOMETYX until 
improvement to ≤ Grade 1 proteinuria, resume CABOMETYX 
at a reduced dose. Discontinue CABOMETYX in patients who 
develop nephrotic syndrome. 
5.10  Osteonecrosis of the Jaw 
Osteonecrosis of the jaw (ONJ) occurred in <1% of patients 
treated with CABOMETYX. 
ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone 
erosion, tooth or periodontal infection, toothache, gingival 
ulceration or erosion, persistent jaw pain or slow healing of the 
mouth or jaw after dental surgery. Perform an oral examination 
prior to initiation of CABOMETYX and periodically during 
CABOMETYX. Advise patients regarding good oral hygiene 
practices. Withhold CABOMETYX for at least 3 weeks prior 
to scheduled dental surgery or invasive dental procedures, if 
possible. Withhold CABOMETYX for development of ONJ until 
complete resolution, resume at a reduced dose. 
5.11 Impaired Wound Healing 
Wound complications occurred with CABOMETYX. Withhold 
CABOMETYX for at least 3 weeks prior to elective surgery. Do not 
administer CABOMETYX for at least 2 weeks after major surgery 
and until adequate wound healing. The safety of resumption of 
CABOMETYX after resolution of wound healing complications has 
not been established. 
5.12  Reversible Posterior Leukoencephalopathy Syndrome 
Reversible Posterior Leukoencephalopathy Syndrome (RPLS), 
a syndrome of subcortical vasogenic edema diagnosed by 
characteristic finding on MRI, can occur with CABOMETYX. 
Perform an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion or altered 
mental function. Discontinue CABOMETYX in patients who 
develop RPLS. 
5.13  Thyroid Dysfunction 
Thyroid dysfunction, primarily hypothyroidism, has been 
observed with CABOMETYX. Based on the safety population, 
thyroid dysfunction occurred in 19% of patients treated with 
CABOMETYX, including Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior 
to the initiation of CABOMETYX and monitored for signs and 
symptoms of thyroid dysfunction during CABOMETYX treatment. 
Thyroid function testing and management of dysfunction should 
be performed as clinically indicated. 
5.14  Hypocalcemia 
CABOMETYX can cause hypocalcemia. Based on the safety 
population, hypocalcemia occurred in 13% of patients treated 
with CABOMETYX, including Grade 3 in 2% and Grade 4 in 1% 
of patients. Laboratory abnormality data were not collected in 
CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients 
treated with CABOMETYX, including Grade 3 in 6% and Grade 4 
in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary 
during treatment. Withhold and resume at reduced dose upon 
recovery or permanently discontinue CABOMETYX depending 
on severity. 

5.15  Embryo-Fetal Toxicity 
Based on data from animal studies and its mechanism of action, 
CABOMETYX can cause fetal harm when administered to a 
pregnant woman. Cabozantinib administration to pregnant 
animals during organogenesis resulted in embryolethality at 
exposures below those occurring clinically at the recommended 
dose, and in increased incidences of skeletal variations in rats and 
visceral variations and malformations in rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment with CABOMETYX and for 4 months after the 
last dose. 
6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed 
elsewhere in the labeling: Hemorrhage, Perforations and 
Fistulas, Thrombotic Events, Hypertension and Hypertensive 
Crisis, Diarrhea, Palmar-plantar Erythrodysesthesia, 
Hepatotoxicity, Adrenal Insufficiency, Proteinuria, Osteonecrosis 
of the Jaw, Impaired Wound Healing, Reversible Posterior 
Leukoencephalopathy Syndrome, Thyroid Dysfunction and 
Hypocalcemia. 
6.1  Clinical Trial Experience 
The data described in the WARNINGS AND PRECAUTIONS 
section and below reflect exposure to CABOMETYX as a single 
agent in 409 patients with RCC enrolled in randomized, active-
controlled trials (CABOSUN, METEOR), 467 patients with HCC 
enrolled in a randomized, placebo-controlled trial (CELESTIAL), 
in 125 patients with DTC enrolled in a randomized, placebo-
controlled trial (COSMIC-311), and in combination with nivolumab 
240 mg/m2 every 2 weeks in 320 patients with RCC enrolled in a 
randomized, active-controlled trial (CHECKMATE-9ER). 
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared to rates in the clinical trials of 
another drug and may not reflect the rates observed in practice. 
Renal Cell Carcinoma 
METEOR 
The safety of CABOMETYX was evaluated in METEOR, a 
randomized, open-label trial in which 331 patients with advanced 
renal cell carcinoma received CABOMETYX 60 mg once daily and 
322 patients received everolimus 10 mg once daily until disease 
progression or unacceptable toxicity. Patients on both arms who 
had disease progression could continue treatment at the discretion 
of the investigator. The median duration of treatment was 7.6 
months (range 0.3 – 20.5) for patients receiving CABOMETYX and 
4.4 months (range 0.21 – 18.9) for patients receiving everolimus. 
Adverse reactions which occurred in ≥ 25% of CABOMETYX-
treated patients, in order of decreasing frequency, were: 
diarrhea, fatigue, nausea, decreased appetite, palmar-plantar 
erythrodysesthesia (PPE), hypertension, vomiting, weight 
decreased, and constipation. Grade 3-4 adverse reactions and 
laboratory abnormalities which occurred in ≥ 5% of patients 
were hypertension, diarrhea, fatigue, PPE, hyponatremia, 
hypophosphatemia, hypomagnesemia, lymphopenia, anemia, 
hypokalemia, and increased GGT. 
The dose was reduced in 60% of patients receiving CABOMETYX 
and in 24% of patients receiving everolimus. Twenty percent 
(20%) of patients received CABOMETYX 20 mg once daily as 
their lowest dose. The most frequent adverse reactions leading 
to dose reduction in patients treated with CABOMETYX were: 
diarrhea, PPE, fatigue, and hypertension. Adverse reactions 
leading to dose interruption occurred in 70% patients receiving 
CABOMETYX and in 59% patients receiving everolimus. Adverse 
reactions led to study treatment discontinuation in 10% of 
patients receiving CABOMETYX and in 10% of patients receiving 
everolimus. The most frequent adverse reactions leading to 
permanent discontinuation in patients treated with CABOMETYX 
were decreased appetite (2%) and fatigue (1%).

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

Adverse Reaction
CABOMETYX 

(n=331) 1
Everolimus  

(n=322)
All  

Grades2
Grade 

3-4
All 

Grades2
Grade 

3-4
Percentage (%) of Patients

Gastrointestinal
Diarrhea 74 11 28 2
Nausea 50 4 28 <1
Vomiting 32 2 14 <1
Stomatitis 22 2 24 2
Constipation 25 <1 19 <1
Abdominal pain3 23 4 13 2
Dyspepsia 12 <1 5 0

General
Fatigue 56 9 47 7
Mucosal inflammation 19 <1 23 3
Asthenia 19 4 16 2
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Adverse Reaction
CABOMETYX 

(n=331) 1
Everolimus  

(n=322)
All  

Grades2
Grade 

3-4
All 

Grades2
Grade 

3-4
Percentage (%) of Patients

Metabolism and 
Nutrition
Decreased appetite 46 3 34 <1

Skin and 
Subcutaneous Tissue
Palmar-plantar 
erythrodysesthesia 42 8 6 <1
Rash4 23 <1 43 <1
Dry skin 11 0 10 0

Vascular
Hypertension5 39 16 8 3

Investigations
Weight decreased 31 2 12 0

Nervous System
Dysgeusia 24 0 9 0
Headache 11 <1 12 <1
Dizziness 11 0 7 0

Endocrine
Hypothyroidism 21 0 <1 <1

Respiratory, Thoracic, 
and Mediastinal
Dysphonia 20 <1 4 0
Dyspnea 19 3 29 4
Cough 18 <1 33 <1

Blood and Lymphatic
Anemia 17 5 38 16

Musculoskeletal and 
Connective Tissue
Pain in extremity 14 1 8 <1
Muscle spasms 13 0 5 0
Arthralgia 11 <1 14 1

Renal and Urinary
Proteinuria 12 2 9 <1

1   One subject randomized to everolimus received cabozantinib.
2  National Cancer Institute (NCI) Common Terminology Criteria for 

Adverse Events (CTCAE) Version 4.0
3  Includes the following terms: abdominal pain, abdominal pain upper, 

and abdominal pain lower
4  Includes the following terms: rash, rash erythematous, rash follicular, 

rash macular, rash papular, rash pustular, rash vesicular, genital 
rash, intermittent leg rash, rash on scrotum and penis, rash maculo-
papular, rash pruritic, contact dermatitis, dermatitis acneiform

5  Includes the following terms hypertension, blood pressure increased, 
hypertensive crisis, blood pressure fluctuation

Other clinically important adverse reactions (all grades) that were 
reported in <10% of patients treated with CABOMETYX included: 
wound complications (2%), convulsion (<1%), pancreatitis (<1%), 
osteonecrosis of the jaw (<1%), and hepatitis cholestatic (<1%).

Table 2. Laboratory Abnormalities Occurring in ≥ 25% 
Patients Who Received CABOMETYX in METEOR

Laboratory Abnormality 
CABOMETYX 

(n=331)
Everolimus  

(n=322)
All 

Grades
Grade 

3-4
All 

Grades
Grade 

3-4
Percentage (%) of Patients

Chemistry
Increased AST 74 3 40 <1
Increased ALT 68 3 32 <1
Increased creatinine 58 <1 71 0
Increased 
triglycerides 53 4 73 13
Hypophosphatemia 48 8 36 5
Hyperglycemia 37 2 59 8
Hypoalbuminemia 36 2 28 <1
Increased ALP 35 2 29 1
Hypomagnesemia 31 7 4 <1
Hyponatremia 30 8 26 6
Increased GGT 27 5 43 9

Hematology
Leukopenia 35 <1 31 <1
Neutropenia 31 2 17 <1
Anemia1 31 4 71 17
Lymphopenia 25 7 39 12
Thrombocytopenia 25 <1 27 <1

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

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

Table 3. Grade 3-4 Adverse Reactions Occurring in ≥ 1% 
Patients Who Received CABOMETYX in CABOSUN

Adverse Reaction
CABOMETYX

(n = 78)
Sunitinib
(n = 72)

Grade 3-41 Grade 3-41

Percentage (%) of Patients
Patients with any Grade 
3-4 Adverse Reaction 68 65

Gastrointestinal
Diarrhea 10 11
Stomatitis 5 6
Nausea 3 4
Vomiting 1 3
Constipation 1 0

General
Fatigue 6 17
Pain 5 0

Metabolism and Nutrition
Hyponatremia2 9 8
Hypophosphatemia2 9 7
Decreased appetite 5 1
Dehydration 4 1
Hypocalcemia2 3 0
Hypomagnesemia2 3 0
Hyperkalemia2 1 3

Skin and Subcutaneous 
Tissue 
Palmar-plantar 
erythrodysesthesia 8 4
Skin ulcer 3 0

Vascular
Hypertension3 28 21
Hypotension 5 1
Angiopathy 1 1

Investigations
Increased ALT2 5 0
Weight decreased 4 0
Increased AST2 3 3
Increased blood  
creatinine2 3 3
Lymphopenia2 1 6
Thrombocytopenia2 1 11

Nervous System
Syncope 5 0

Respiratory, Thoracic, 
and Mediastinal

Dyspnea 1 6
Dysphonia 1 0

Blood and Lymphatic
Anemia 1 3

Psychiatric
Depression 4 0
Confusional state 1 1

Infections
Lung infection 4 0

Musculoskeletal and 
Connective Tissue

Back pain 4 0
Bone pain 3 1
Pain in extremity 3 0
Arthralgia 1 0

Adverse Reaction
CABOMETYX

(n = 78)
Sunitinib
(n = 72)

Grade 3-41 Grade 3-41

Percentage (%) of Patients
Renal and Urinary

Renal failure acute 4 1
Proteinuria 3 1

ALT, alanine aminotransferase; AST, aspartate aminotransferase
1  NCI CTCAE Version 4.0
2  Laboratory abnormalities are reported as adverse reactions and not 

based on shifts in laboratory values
3 Includes the following term: hypertension

CHECKMATE-9ER 
The safety of CABOMETYX with nivolumab was evaluated in 
CHECKMATE-9ER, a randomized, open-label study in patients 
with previously untreated advanced RCC. Patients received 
CABOMETYX 40 mg orally once daily with nivolumab 240 mg 
over 30 minutes every 2 weeks (n=320) or sunitinib 50 mg 
daily, administered orally for 4 weeks on treatment followed 
by 2 weeks off (n=320). CABOMETYX could be interrupted or 
reduced to 20 mg daily or 20 mg every other day. The median 
duration of treatment was 14 months (range: 0.2 to 27 months) in 
CABOMETYX and nivolumab-treated patients. In this trial, 82% of 
patients in the CABOMETYX and nivolumab arm were exposed 
to treatment for >6 months and 60% of patients were exposed to 
treatment for >1 year. 
Serious adverse reactions occurred in 48% of patients receiving 
CABOMETYX and nivolumab. 
The most frequent (≥2%) serious adverse reactions were 
diarrhea, pneumonia, pneumonitis, pulmonary embolism, urinary 
tract infection, and hyponatremia. Fatal intestinal perforations 
occurred in 3 (0.9%) patients. 
Adverse reactions leading to discontinuation of either 
CABOMETYX or nivolumab occurred in 20% of patients: 8% 
CABOMETYX only, 7% nivolumab only, and 6% both drugs due 
to the same adverse reaction at the same time. Adverse reactions 
leading to dose interruption or reduction of either CABOMETYX or 
nivolumab occurred in 83% of patients: 46% CABOMETYX only, 
3% nivolumab only, and 21% both drugs due to the same adverse 
reaction at the same time, and 6% both drugs sequentially. 
The most common adverse reactions reported in ≥20% of 
patients treated with CABOMETYX and nivolumab were diarrhea, 
fatigue, hepatotoxicity, PPE, stomatitis, rash, hypertension, 
hypothyroidism, musculoskeletal pain, decreased appetite, 
nausea, dysgeusia, abdominal pain, cough, and upper respiratory 
tract infection.

Table 4. Adverse Reactions in ≥15% of Patients receiving 
CABOMETYX and Nivolumab-CHECKMATE-9ER

Adverse Reaction

CABOMETYX 
and Nivolumab 

(n=320)

Sunitinib 
(n=320)

Grades 
1-4

Grades 
3-4

Grades 
1-4

Grades 
3-4

Percentage (%) of Patients
Gastrointestinal 
Diarrhea 64 7 47 4.4
Nausea 27 0.6 31 0.3
Abdominal Paina 22 1.9 15 0.3
Vomiting 17 1.9 21 0.3
Dyspepsiab 15 0 22 0.3

General 
Fatiguec 51 8 50 8

Hepatobiliary
Hepatotoxicityd 44 11 26 5

Skin and Subcutaneous Tissue 
Palmar-plantar 
erythrodysesthesia 40 8 41 8
Stomatitise 37 3.4 46 4.4
Rashf 36 3.1 14 0
Pruritus 19 0.3 4.4 0

Vascular 
Hypertensiong 36 13 39 14

Endocrine 
Hypothyroidismh 34 0.3 30 0.3

Musculoskeletal and Connective Tissue 
Musculoskeletal paini 33 3.8 29 3.1
Arthralgia 18 0.3 9 0.3

Metabolism and Nutrition 
Decreased appetite 28 1.9 20 1.3

Nervous System Disorders
Dysgeusia 24 0 22 0
Headache 16 0 12 0.6

Respiratory, Thoracic, and Mediastinal 
Coughj 20 0.3 17 0
Dysphonia 17 0.3 3.4 0
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Adverse Reaction

CABOMETYX 
and Nivolumab 

(n=320)

Sunitinib 
(n=320)

Grades 
1-4

Grades 
3-4

Grades 
1-4

Grades 
3-4

Percentage (%) of Patients
Infections and Infestations
Upper respiratory tract 
infectionk 20 0.3 8 0.3

Toxicity was graded per NCI CTCAE v4. 
a  Includes abdominal discomfort, abdominal pain lower, abdominal 

pain upper. 
b Includes gastroesophageal reflux disease. 
c Includes asthenia. 
d  Includes hepatotoxicity, ALT increased, AST increased, blood alkaline 

phosphatase increased, gamma-glutamyl transferase increased, 
autoimmune hepatitis, blood bilirubin increased, drug induced liver 
injury, hepatic enzyme increased, hepatitis, hyperbilirubinemia, liver 
function test increased, liver function test abnormal, transaminases 
increased, hepatic failure.

e  Includes mucosal inflammation, aphthous ulcer, mouth ulceration. 
f  Includes dermatitis, dermatitis acneiform, dermatitis bullous, 

exfoliative rash, rash erythematous, rash follicular, rash macular, 
rash maculo-papular, rash papular, rash pruritic. 

g  Includes blood pressure increased, blood pressure systolic increased. 
h Includes primary hypothyroidism. 
i  Includes back pain, bone pain, musculoskeletal chest pain, 

musculoskeletal discomfort, myalgia, neck pain, pain in extremity, 
spinal pain. 

j Includes productive cough. 
k Includes nasopharyngitis, pharyngitis, rhinitis

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

Laboratory 
Abnormality

CABOMETYX 
and Nivolumab

Sunitinib

Grades  
1-4

Grades  
3-4

Grades  
1-4

Grades 
1-4

Percentage (%) of Patients
Chemistry
Increased ALT 79 9.8 39 3.5
Increased AST 77 7.9 57 2.6
Hypophosphatemia 69 28 48 10
Hypocalcemia 54 1.9 24 0.6
Hypomagnesemia 47 1.3 25 0.3
Hyperglycemia 44 3.5 44 1.7
Hyponatremia 43 11 36 12
Increased lipase 41 14 38 13
Increased amylase 41 10 28 6
Increased alkaline 
phosphatase 41 2.8 37 1.6
Increased creatinine 39 1.3 42 0.6
Hyperkalemia 35 4.7 27 1
Hypoglycemia 26 0.8 14 0.4

Hematology
Lymphopenia 42 6.6 45 10
Thrombocytopenia 41 0.3 70 9.7
Anemia 37 2.5 61 4.8
Leukopenia 37 0.3 66 5.1
Neutropenia 35 3.2 67 12

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

Hepatocellular Carcinoma 
The safety of CABOMETYX was evaluated in CELESTIAL, 
a randomized, double-blind, placebo-controlled trial in which 
704 patients with advanced hepatocellular carcinoma were 
randomized to receive CABOMETYX 60 mg orally once daily 
(n=467) or placebo (n=237) until disease progression or 
unacceptable toxicity. The median duration of treatment was 3.8 
months (range 0.1 – 37.3) for patients receiving CABOMETYX 
and 2.0 months (range 0.0 – 27.2) for patients receiving placebo. 
The population exposed to CABOMETYX was 81% male, 56% 
White, and had a median age of 64 years. 
Adverse reactions occurring in ≥ 25% of CABOMETYX- treated 
patients, in order of decreasing frequency were: diarrhea, 
decreased appetite, PPE, fatigue, nausea, hypertension, and 
vomiting. Grade 3-4 adverse reactions which occurred in ≥ 5% 
of patients were PPE, hypertension, fatigue, diarrhea, asthenia, 
and decreased appetite. There were 6 adverse reactions 
leading to death in patients receiving CABOMETYX (hepatic 
failure, hepatorenal syndrome, esophagobronchial fistula, portal 
vein thrombosis, pulmonary embolism, upper gastrointestinal 
hemorrhage). 
The median average daily dose was 35.8 mg for CABOMETYX. 
The dose was reduced in 62% of patients receiving CABOMETYX; 
33% of patients required a reduction to 20 mg daily. The most 
frequent adverse reactions or laboratory abnormalities leading 

to dose reduction of CABOMETYX were: PPE, diarrhea, 
fatigue, hypertension, and increased AST. Adverse reactions 
leading to dose interruption occurred in 84% patients receiving 
CABOMETYX. Adverse reactions leading to permanent 
discontinuation of CABOMETYX occurred in 16% of patients. 
The most frequent adverse reactions leading to permanent 
discontinuation of CABOMETYX were PPE (2%), fatigue (2%), 
decreased appetite (1%), diarrhea (1%), and nausea (1%).

Table 6. Adverse Reactions Occurring in ≥5% of 
CABOMETYX-Treated Patients in CELESTIAL1 

Adverse Reaction
CABOMETYX  

(n = 467)
Placebo 
(n = 237) 

All  
Grades2

Grade  
3-4

All  
Grades2

Grade  
3-4

Percentage (%) of Patients
Gastrointestinal 
Diarrhea 54 10 19 2
Nausea 31 2 18 2
Vomiting 26 <1 12 3
Stomatitis 13 2 2 0
Dyspepsia 10 0 3 0

General 
Fatigue 45 10 30 4
Asthenia 22 7 8 2
Mucosal inflammation 14 2 2 <1

Metabolism and 
Nutrition 
Decreased appetite 48 6 18 <1

Skin and 
Subcutaneous Tissue 
Palmar-plantar 
erythrodysesthesia 46 17 5 0
Rash3 21 2 9 <1

Vascular 
Hypertension4 30 16 6 2

Investigations
Weight decreased 17 1 6 0

Nervous System 
Dysgeusia 12 0 2 0

Endocrine 
Hypothyroidism 8 <1 <1 0

Respiratory, Thoracic, 
and Mediastinal 
Dysphonia 19 1 2 0
Dyspnea 12 3 10 <1

Musculoskeletal and 
Connective Tissue 
Pain in extremity 9 <1 4 1
Muscle spasms 8 <1 2 0

1   Includes terms with a between-arm difference of ≥ 5% (all grades) 
or ≥ 2% (Grade 3-4)

2 NCI CTCAE Version 4.0
3  Includes the following terms: rash, rash erythematous, rash generalized, 

rash macular, rash maculo-papular, rash papular, rash pruritic, rash 
pustular, rash vesicular, dermatitis, dermatitis acneiform, dermatitis 
contact, dermatitis diaper, dermatitis exfoliative, dermatitis infected

4  Includes the following terms: hypertension, blood pressure diastolic 
increased, blood pressure increased

Table 7. Laboratory Abnormalities Occurring in ≥5% of 
CABOMETYX-Treated Patients in CELESTIAL1 

Laboratory 
Abnormality

CABOMETYX 
N=467

Placebo 
N=237

All 
Grades

Grade 
3-4

All 
Grades

Grade 
3-4

Percentage of Patients
Chemistry
Increased LDH 84 9 29 2
Increased ALT 73 12 37 6
Increased AST 73 24 46 19
Hypoalbuminemia 51 1 32 1
Increased ALP 43 8 38 6
Hypophosphatemia 25 9 8 4
Hypokalemia 23 6 6 1
Hypomagnesemia 22 3 3 0
Increased amylase 16 2 9 2
Hypocalcemia 8 2 0 0

Hematology
Decreased platelets 54 10 16 1
Neutropenia 43 7 8 1
Increased hemoglobin 8 0 1 0

1   Includes laboratory abnormalities with a between-arm difference of ≥ 
5% (all grades) or ≥ 2% (Grade 3-4)

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, 
aspartate aminotransferase; LDH, blood lactate dehydrogenase 

Differentiated Thyroid Cancer
The safety of CABOMETYX was evaluated in COSMIC-311, 
a randomized, double-blind, placebo-controlled trial in which 
187 patients with advanced differentiated thyroid cancer were 
randomized to receive CABOMETYX 60 mg orally once daily 
(n=125) or placebo (n=62) with supportive care until disease 
progression or unacceptable toxicity. At the time of the primary 
efficacy analysis, the median duration of treatment was 4.4 
months (range 0.0 – 15.7) for patients receiving CABOMETYX 
and 2.3 months (range 0.3 – 11.6) for patients receiving placebo. 
The median age was 66 years (range 32 to 85 years), 55% were 
female, 70% were White, 18% were Asian, 2% were Black, 2% 
were American Indian or Alaska Native, and 63% received prior 
lenvatinib.
Adverse reactions occurring in ≥ 25% of CABOMETYX-
treated patients, in order of decreasing frequency were: 
diarrhea, PPE, fatigue, hypertension, and stomatitis. Grade 
3-4 adverse reactions which occurred in ≥ 5% of patients were 
PPE, hypertension, fatigue, diarrhea, and stomatitis. Serious 
adverse reactions occurred in 34% of patients who received 
CABOMETYX. Serious adverse reactions in ≥2% included 
diarrhea, pleural effusion, pulmonary embolism and dyspnea. 
Fatal adverse reactions occurred in 1.6% of patients in the 
CABOMETYX arm, including arterial hemorrhage (0.8%) and 
pulmonary embolism (0.8%). 
The median average daily dose was 42.0 mg for CABOMETYX. 
The dose was reduced in 56% of patients receiving CABOMETYX; 
22% of patients required a second dose reduction. The most 
frequent adverse reactions (≥5%) leading to dose reduction 
of CABOMETYX were PPE, diarrhea, fatigue, proteinuria, and 
decreased appetite. Dose interruptions occurred in 72% patients 
receiving CABOMETYX. Adverse reactions requiring dosage 
interruption in ≥5% of patients were PPE, diarrhea, dyspnea, 
hypertension, decreased appetite and proteinuria. Adverse 
reactions leading to permanent discontinuation of CABOMETYX 
occurred in 5% of patients.

Table 8. Adverse Reactions Occurring in ≥5% of 
CABOMETYX-Treated Patients in COSMIC-3111

Adverse Reaction
CABOMETYX  

(N=125)
Placebo 
(N=62) 

All  
Grades2

Grade 
3-4

All  
Grades2

Grade 
3-4

Percentage (%) of Patients
Gastrointestinal 
Diarrhea 51 7 3 0
Nausea 24 3 2 0
Vomiting 14 1 8 0
Stomatitis3 26 5 3 0
Dry mouth 10 1 2 0

General 
Fatigue4 42 10 23 0

Metabolism and 
Nutrition 
Decreased appetite 23 3 16 0

Skin and Subcutaneous 
Tissue 
Palmar-plantar 
erythrodysesthesia 46 10 0 0

Vascular 
Hypertension5 30 10 5 3

Investigations
Weight decreased 18 1 5 0

Nervous System 
Dysgeusia 10 0 0 0
Headache 10 2 2 0

Respiratory, Thoracic, 
and Mediastinal 
Dysphonia 10 0 2 0
Pulmonary embolism 5 2 0 0

Renal and Urinary
Proteinuria 15 1 3 0

1   Includes terms that are more frequent in the CABOMETYX arm 
and have a between-arm difference of ≥ 5% (all grades) or ≥ 2% 
(Grade 3-4)

2 NCI CTCAE Version 5.0
3  Includes the following terms: mucosal inflammation, stomatitis
4  Includes the following terms: fatigue, asthenia
5  Includes the following terms: hypertension, blood pressure 

increased, hypertensive crisis
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Table 9. Laboratory Abnormalities Occurring in ≥10% of 
CABOMETYX-Treated Patients in COSMIC-3111

Laboratory 
Abnormality

CABOMETYX 
N=125

Placebo 
N=62

All 
Grades

Grade  
3 or 4

All 
Grades

Grade  
3 or 4

Percentage (%) of Patients
Chemistry
LDH increased2 90 10 32 3
AST increased 77 1 18 0
ALT increased 66 2 11 0
Hypocalcemia 36 9 10 2
ALP increased 34 0 15 0
GGT increased 26 2 21 2
Hypomagnesemia 25 2 5 0
Hypoalbuminemia 19 1 7 0
Hypokalemia 18 1 3 0
Hyponatremia 15 0 10 2
Hyperbilirubinemia 12 0 5 0

Hematology
Leukocytes 
decreased 38 2 7 2
Neutrophils 
decreased 31 2 5 2
Platelets 
decreased 26 0 5 0

1   Includes laboratory abnormalities that are more frequent in the 
CABOMETYX arm and have a between-arm difference of ≥ 5% (all 
grades) or ≥ 2% (Grade 3-4)

2   Sponsor-defined grades for LDH were as follows: Grade 1 (> ULN to 
≤ 2 × ULN), Grade 2 (> 2 × ULN to ≤ 3 × ULN), Grade 3 (> 3 × ULN).

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, 
aspartate aminotransferase; GGT, gamma glutamyl transferase; LDH, 
blood lactate dehydrogenase

7  DRUG INTERACTIONS 
7.1  Effects of Other Drugs on CABOMETYX 
Strong CYP3A4 Inhibitors 
Coadministration of a cabozantinib capsule formulation with a 
strong CYP3A4 inhibitor increased the exposure of cabozantinib, 
which may increase the risk of exposure-related adverse 
reactions. Avoid coadministration of CABOMETYX with strong 
CYP3A4 inhibitors. Reduce the dosage of CABOMETYX if 
coadministration with strong CYP3A4 inhibitors cannot be 
avoided. Avoid grapefruit or grapefruit juice which may also 
increase exposure of cabozantinib. 
Strong CYP3A Inducers 
Coadministration of a cabozantinib capsule formulation 
with a strong CYP3A4 inducer decreased the exposure of 
cabozantinib, which may reduce efficacy. Avoid coadministration 
of CABOMETYX with strong CYP3A4 inducers. Increase the 
dosage of CABOMETYX if coadministration with strong CYP3A4 
inducers cannot be avoided. Avoid St. John’s wort which may also 
decrease exposure of cabozantinib.
8  USE IN SPECIFIC POPULATIONS 
8.1  Pregnancy 
Risk Summary 
Based on findings from animal studies and its mechanism of 
action, CABOMETYX can cause fetal harm when administered 
to a pregnant woman. There are no available data in pregnant 
women to inform the drug-associated risk. In animal developmental 
and reproductive toxicology studies administration of cabozantinib 
to pregnant rats and rabbits during organogenesis resulted in 
embryofetal lethality and structural anomalies at exposures that 
were below those occurring clinically at the recommended dose 
(see Data). Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk 
of major birth defects and miscarriage in clinically recognized 
pregnancies is 2-4% and 15-20%, respectively. 
Data 
Animal Data 
In an embryo-fetal development study in pregnant rats, daily 
oral administration of cabozantinib throughout organogenesis 
caused increased embryo-fetal lethality compared to controls at 
a dose of 0.03 mg/kg (approximately 0.12-fold of human area 
under the curve [AUC] at the recommended dose). Findings 
included delayed ossification and skeletal variations at a dose of 
0.01 mg/kg/day (approximately 0.04-fold of human AUC at the 
recommended dose). 
In pregnant rabbits, daily oral administration of cabozantinib 
throughout organogenesis resulted in findings of visceral 
malformations and variations including reduced spleen size and 
missing lung lobe at 3 mg/kg (approximately 1.1-fold of the human 
AUC at the recommended dose). 
In a pre- and postnatal study in rats, cabozantinib was 
administered orally from gestation day 10 through postnatal day 
20. Cabozantinib did not produce adverse maternal toxicity or 
affect pregnancy, parturition or lactation of female rats, and did 
not affect the survival, growth or postnatal development of the 

offspring at doses up to 0.3 mg/kg/day (0.05-fold of the maximum 
recommended clinical dose). 
8.2  Lactation 
Risk Summary 
There is no information regarding the presence of cabozantinib 
or its metabolites in human milk, or their effects on the breastfed 
child or milk production. Because of the potential for serious 
adverse reactions in breastfed children, advise women not to 
breastfeed during treatment with CABOMETYX and for 4 months 
after the final dose. 
8.3 Females and Males of Reproductive Potential 
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential 
prior to initiating CABOMETYX. 
Contraception 
CABOMETYX can cause fetal harm when administered to a 
pregnant woman. 
Females 
Advise females of reproductive potential to use effective 
contraception during treatment with CABOMETYX and for 4 
months after the final dose. 
Infertility 
Females and Males 
Based on findings in animals, CABOMETYX may impair fertility in 
females and males of reproductive potential. 
8.4  Pediatric Use 
The safety and effectiveness of CABOMETYX for the treatment 
of differentiated thyroid cancer (DTC) have been established in 
pediatric patients aged 12 years and older.
Use of CABOMETYX in pediatric patients aged 12 years and 
older with DTC is supported by evidence from adequate and 
well-controlled studies of CABOMETYX in adults with additional 
population pharmacokinetic data demonstrating that cabozantinib 
exposure is within the same range between adults and pediatric 
patients aged 12 years and older at the recommended dosages.
The safety and effectiveness of CABOMETYX in pediatric patients 
less than 12 years of age have not been established. 
Juvenile Animal Toxicity Data 
Juvenile rats were administered cabozantinib at doses of 1 or 2 
mg/kg/day from Postnatal Day 12 (comparable to less than 2 years 
in humans) through Postnatal Day 35 or 70. Mortalities occurred 
at doses ≥1 mg/kg/day (approximately 0.16 times the clinical 
dose of 60 mg/day based on body surface area). Hypoactivity was 
observed at both doses tested on Postnatal Day 22. Targets were 
generally similar to those seen in adult animals, occurred at both 
doses, and included the kidney (nephropathy, glomerulonephritis), 
reproductive organs, gastrointestinal tract (cystic dilatation and 
hyperplasia in Brunner’s gland and inflammation of duodenum; 
and epithelial hyperplasia of colon and cecum), bone marrow 
(hypocellularity and lymphoid depletion), and liver. Tooth 
abnormalities and whitening as well as effects on bones including 
reduced bone mineral content and density, physeal hypertrophy, 
and decreased cortical bone also occurred at all dose levels. 
Recovery was not assessed at a dose of 2 mg/kg (approximately 
0.32 times the clinical dose of 60 mg based on body surface area) 
due to high levels of mortality. At the low dose level, effects on 
bone parameters were partially resolved but effects on the kidney 
and epididymis/testis persisted after treatment ceased. 
8.5  Geriatric Use 
In CABOSUN and METEOR, 41% of 409 patients treated with 
CABOMETYX were age 65 years and older, and 8% were 75 
years and older. In CELESTIAL, 49% of 467 patients treated 
with CABOMETYX were age 65 years and older, and 15% were 
75 years and older. In COSMIC-311, 50% of 125 patients treated 
with CABOMETYX were age 65 years and older, and 12% were 
75 years and older.
No overall differences in safety or effectiveness were observed 
between these patients and younger patients. 
Of the 320 patients randomized to CABOMETYX administered 
with nivolumab in CHECKMATE-9ER, 41% were 65 years or older 
and 9% were 75 years or older. No overall difference in safety was 
reported between elderly patients and younger patients. 
8.6  Hepatic Impairment 
Increased exposure to cabozantinib has been observed in patients 
with moderate (Child-Pugh B) hepatic impairment. Reduce the 
CABOMETYX dose in patients with moderate hepatic impairment. 
Avoid CABOMETYX in patients with severe hepatic impairment 
(Child-Pugh C), since it has not been studied in this population. 
8.7 Renal Impairment 
No dosage adjustment is recommended in patients with mild 
or moderate renal impairment. There is no experience with 
CABOMETYX in patients with severe renal impairment. 
10  OVERDOSAGE 
One case of overdosage was reported following administration of 
another formulation of cabozantinib; a patient inadvertently took 
twice the intended dose for 9 days. The patient suffered Grade 
3 memory impairment, Grade 3 mental status changes, Grade 3 
cognitive disturbance, Grade 2 weight loss, and Grade 1 increase 
in BUN. The extent of recovery was not documented. 

17  PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling 
(Patient Information). 
Hemorrhage: Instruct patients to contact their healthcare provider 
to seek immediate medical attention for signs or symptoms of 
unusual severe bleeding or hemorrhage. 
Perforations and fistulas: Advise patients that gastrointestinal 
disorders such as diarrhea, nausea, vomiting, and constipation 
may develop during CABOMETYX treatment and to seek 
immediate medical attention if they experience persistent or severe 
abdominal pain because cases of gastrointestinal perforation and 
fistula have been reported in patients taking CABOMETYX. 
Thrombotic events: Venous and arterial thrombotic events have 
been reported. Advise patients to report signs or symptoms of 
an arterial thrombosis. Venous thromboembolic events including 
pulmonary embolus have been reported. Advise patients to 
contact their health care provider if new onset of dyspnea, chest 
pain, or localized limb edema occurs.
Hypertension and hypertensive crisis: Inform patients of the 
signs and symptoms of hypertension. Advise patients to undergo 
routine blood pressure monitoring and to contact their health care 
provider if blood pressure is elevated or if they experience signs 
or symptoms of hypertension. 
Diarrhea: Advise patients to notify their healthcare provider at 
the first signs of poorly formed or loose stool or an increased 
frequency of bowel movements.
Palmar-plantar erythrodysesthesia: Advise patients to contact their 
healthcare provider for progressive or intolerable rash. 
Hepatotoxicity: Advise patients to contact their healthcare provider 
immediately for jaundice, severe nausea or vomiting, or easy 
bruising or bleeding. 
Adrenal insufficiency: Advise patients receiving with nivolumab 
to contact their healthcare provider immediately for signs or 
symptoms of adrenal insufficiency. 
Proteinuria: Advise patients to contact their healthcare provider for 
signs or symptoms of proteinuria. 
Osteonecrosis of the jaw: Advise patients regarding good oral 
hygiene practices. Advise patients to immediately contact their 
healthcare provider for signs or symptoms associated with 
osteonecrosis of the jaw. 
Impaired wound healing: Advise patients that CABOMETYX may 
impair wound healing. Advise patients to inform their healthcare 
provider of any planned surgical procedure. 
Reversible posterior leukoencephalopathy syndrome: Advise 
patients to immediately contact their health care provider for new 
onset or worsening neurological function. 
Thyroid dysfunction: Advise patients that CABOMETYX can 
cause thyroid dysfunction and that their thyroid function should 
be monitored regularly during treatment. Advise patients to 
immediately contact their healthcare provider for signs or 
symptoms of thyroid dysfunction. 
Hypocalcemia: Advise patients that CABOMETYX can cause 
low calcium levels and that their serum calcium levels should 
be monitored regularly during treatment. Advise patients to 
immediately contact their healthcare provider for signs or 
symptoms of hypocalcemia. 
Embryo-fetal toxicity:
•  Advise females of reproductive potential of the potential risk to 

a fetus. Advise females to inform their healthcare provider of a 
known or suspected pregnancy. 

•  Advise females of reproductive potential to use effective 
contraception during treatment with CABOMETYX and for 4 
months after the final dose. 

Lactation: Advise women not to breastfeed during treatment with 
CABOMETYX and for 4 months following the last dose. 
Drug interactions: Advise patients to inform their healthcare 
provider of all prescription or nonprescription medications, 
vitamins or herbal products. Inform patients to avoid grapefruit, 
grapefruit juice, and St. John’s wort. 
Important administration information 
Instruct patients to take CABOMETYX at least 1 hour before or at 
least 2 hours after eating. 

This brief summary is based on the CABOMETYX Prescribing 
Information 
Revision 07/2022 
Distributed by Exelixis, Inc. Alameda, CA 94502 

CABOMETYX is a registered trademark of Exelixis, Inc.  
© 2022 Exelixis, Inc.

Printed in USA   07/2022   CA-1121-5
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40  Case-Based Roundtable Meetings Spotlight

TUMOR TYPEMULTIPLE MYELOMA

40  Case-Based Roundtable Meetings Spotlight

ROUNDTABLE ROUNDUP
In separate live, virtual events, David Dingli, MD, PhD, and Douglas W. Sborov, 
MD, MS, discussed with participants how they would treat a patient with 
multiple myeloma in accordance with the available therapeutic regimens.

EVENT SUMMARY

A 54-year-old woman presented with Revised International 
Staging System stage II multiple myeloma, based on 
evaluations that showed a hemoglobin level of 7.0 g/dL, 
β2-microglobulin of 6 mg/dL, albumin of 3.2 g/dL, calcium 
of 11.3 mg/dL, lactate dehydrogenase of 200 U/L, and 
creatinine clearance of 45 mL/min. Bone marrow showed 

22% clonal plasma cells. Serum κ free light chains were  
24 mg/dL. She had an ECOG performance score of 1 and no 
cytogenetic abnormalities. A PET/CT scan showed multiple 
bone lesions in the vertebrae. She had no extramedullary 
disease. She was diagnosed with IgGκ myeloma and was 
considered transplant eligible. 

CASE SUMMARY

California

Utah

Oregon

Washington
Minnesota

Illinois
Idaho



TUMOR TYPE
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Douglas W. Sborov, MD, MS
Associate Professor
Division of Hematology and 
Hematologic Malignancies

Department of Internal Medicine
University of Utah School of Medicine
Salt Lake City, UT

David Dingli, MD, PhD
Hematologist
Professor of Medicine
Mayo Clinic
Rochester, MN

“How would you treat this patient?”

55% 9% 
9% 

9% 

45%

73%

Illinois, Idaho, MinnesotaUtah, California, Oregon, Washington

Total votes: 11 Total votes: 11

n Dara-VRd 

n VRd 

n Dara-KRd 

n VCd 

n KRd  

n Other  

n Dara-VRd 

n VRd 

n Dara-KRd 

n VCd 

n KRd  

n Other  



Dara-KRd, daratumumab/carfilzomib/lenalidomide/dexamethasone; 
Dara-VRd, daratumumab/bortezomib/lenalidomide/dexamethasone; 
KRd, carfilzomib/lenalidomide/dexamethasone; VCd, bortezomib/
cyclophosphamide/dexamethasone; VRd, bortezomib/lenalidomide/
dexamethasone.

Dara-KRd, daratumumab/carfilzomib/lenalidomide/dexamethasone; 
Dara-VRd, daratumumab/bortezomib/lenalidomide/dexamethasone; 
KRd, carfilzomib/lenalidomide/dexamethasone; VCd, bortezomib/
cyclophosphamide/dexamethasone; VRd, bortezomib/lenalidomide/
dexamethasone.
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SBOROV: The interesting thing about the polling question 
here of the quadruplet vs the triplet is it’s very much a 
debated topic in the newly diagnosed myeloma space right 
now….We have the newly diagnosed transplant [eligibility] 
guidelines [from the National Comprehensive Cancer 
Network (NCCN)].1 VRd [bortezomib (Velcade)/lenalido-
mide (Revlimid)/dexamethasone] is a preferred regimen; 

we also include KRd in this [carfilzomib (Kyprolis)/lenalid-
omide/dexamethasone]. Daratumumab-VRd [is under 
“other recommended regimens”]….I do want to highlight 
that we also include Dara-KRd as useful in certain circum-
stances. If you ever want to move in that direction, you 
do have the NCCN guidelines to back you up for that 
quadruplet.

DINGLI: I believe that achieving a deep response in multiple 
myeloma is very important. The best chance to control the 
disease and have the longest impact on patients is first-line 
therapy. If we look at any trial, the longest [progression-
free survival] is with first-line therapy. Currently, a patient 
with newly diagnosed myeloma will be expected to live 
8 to 10 years. Half of that or more is based on induction 

therapy, transplant, and maintenance. A [patient who is] 
standard risk now is expected to have a response to trans-
plant that could last 50 or 60 months. Well, that’s more 
than half of their expected survival, assuming there are no 
developments, which is not [always] the case. But my point 
is that early decisions are going to have a major impact on 
the long-term outcome for these patients.
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Targeted OncologyTM: What data led to the approval 
of acalabrutinib (Calquence) for the treatment of 
chronic lymphocytic leukemia (CLL)? 
ALLAN: The phase 3 ELEVATE-TN [NCT02475681] study data 
got acalabrutinib’s approval for use in the frontline setting.1 
We’ve now seen 5 years of updates, and [the results were] 
published in Lancet in 2020.2 This was a study of treatment-
naïve CLL in patients [aged] 65 years or more. Almost all 
Bruton tyrosine kinase [BTK] inhibitor studies done in the 
frontline setting are in older, frailer patient populations. 

In ELEVATE-TN, they were looking at a 1:1:1 random 
assignment among the study arms of acalabrutinib plus 
obinutuzumab [Gazyva], single-agent acalabrutinib, and 
obinutuzumab plus chlorambucil [Leukeran].2 

The nice thing about this study is that they had an acal-
abrutinib monotherapy arm vs the acalabrutinib/obinutu-
zumab arm, because we knew rituximab [Rituxan] doesn’t 
seem to add much to ibrutinib [Imbruvica], but we were 

always wondering [whether] obinutuzumab could add [more]. 
We do know it is an improved antibody. It does get deeper 
responses, and in the CLL11 study [NCT01010061] of chlo-
rambucil plus obinutuzumab vs chlorambucil plus ritux-
imab vs chlorambucil, the obinutuzumab arm had improved 
progression-free survival [PFS], a modest overall survival 
[OS] improvement, higher complete response [CR] rates, 
and some minimal residual disease [MRD] negativity. That 
study established [obinutuzumab], and it’s been shown even 
in follicular lymphoma to have a benefit over rituximab-based 
therapies.3 It’s a great agent and it’s very effective. It was 
unclear [what it] adds to acalabrutinib or to BTK inhibitors 
in general. The primary end point of ELEVATE-TN was PFS.2 

In the updated data at 5 years, the 2 acalabrutinib arms 
clearly had superior PFS vs the obinutuzumab plus chloram-
bucil arm. That was what the study was designed to show, 
but that doesn’t mean much because we knew that already. 
What is interesting, and what I think has shocked a lot of us 
and we don’t know what to make of it, is that by the addition 
of the obinutuzumab [to acalabrutinib], there seemed to be 
a modest widening of the PFS curves [for the acalabrutinib 
plus obinutuzumab vs acalabrutinib arms; HR, 0.51; 95% CI, 
0.32-0.81; P = .0259]. And mind you, this is just 6 months 
of standard obinutuzumab treatment, 3 weeks of induction, 
and then monthly treatment for 6 months, and then it was 
continuous therapy with a BTK inhibitor. I thought, “How can 
6 months of treatment with an anti-CD20 antibody matter, 

Allan Explores Data on Frontline BTK Inhibition  
for CLL Treatment

• A woman aged 65 years reported symptoms of 
unintentional weight loss and increasing fatigue.

• She had a medical history of hypertension, medically 
controlled, and mild asymptomatic atrial fibrillation 
(not requiring anticoagulation).

• Physical examination: axillary lymphadenopathy,  

spleen palpable ~6 cm below costal margin; 
chronically ill appearing and continues only  
limited daily activity

• Flow cytometry: CD5+, CD20+, CD23+
• Fluorescence in situ hybridization: del(11q) 
• Molecular analysis: IGHV unmutated

CASE

John N. Allan, MD
Assistant Professor of Medicine
Division of Hematology and Medical 
Oncology

Weill Cornell Medicine
New York, NY

Laboratory results Values

White blood cells
47,000/µL (upper limit of normal [ULN], 11,000 µL);  

76% lymphocytes

Hemoglobin 8.7 g/dL (lower limit of normal [LLN], 12.0 g/dL)

Platelets 115,000/µL (LLN, 150,000/µL)

Absolute neutrophil count 3600/µL (within normal limits [WNL])

Lactate dehydrogenase 250 U/L (WNL)

β2-Microglobulin 4.3 mg/L (ULN, 1.8 mg/L)

continued on page 48
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FOR YOUR ADULT PATIENTS WITH PLATINUM-           
RESPONSIVE ADVANCED OVARIAN CANCER1

Allergic reactions to FD&C Yellow No. 5 (tartrazine): ZEJULA capsules 
contain FD&C Yellow No. 5 (tartrazine), which may cause allergic-type 
reactions (including bronchial asthma) in certain susceptible persons. 
Although the overall incidence in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.

The most common adverse reactions (Grades 1-4) in ≥10% of all 
patients who received ZEJULA in PRIMA were thrombocytopenia 
(66%), anemia (64%), nausea (57%), fatigue (51%), neutropenia 
(42%), constipation (40%), musculoskeletal pain (39%), leukopenia 
(28%), headache (26%), insomnia (25%), vomiting (22%), dyspnea 
(22%), decreased appetite (19%), dizziness (19%), cough (18%), 
hypertension (18%), AST/ALT elevation (14%), and acute kidney  
injury (12%). 

Common lab abnormalities (Grades 1-4) in ≥25% of all patients 
who received ZEJULA in PRIMA included: decreased hemoglobin 
(87%), decreased platelets (74%), decreased leukocytes (71%), 
increased glucose (66%), decreased neutrophils (66%), decreased 
lymphocytes (51%), increased alkaline phosphatase (46%),  

increased creatinine (40%), decreased magnesium (36%), increased 
AST (35%), and increased ALT (29%).

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2022.  
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer. 
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza 
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2022.  
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2022.

CI = confidence interval; CR = complete response;  
HR = hazard ratio; PR = partial response.

Important Safety Information (continued)

Study Design1,2: PRIMA, a randomized, double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of ZEJULA in women 
(N=733) with newly diagnosed advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to first-line platinum-based 
chemotherapy. Patients were randomized 2:1 to receive ZEJULA or placebo once daily. The primary endpoint was PFS in patients who had tumors 
that were HRd and then in the overall population, as determined on hierarchical testing. PFS was measured from time of randomization to time of 
disease progression or death. At the time of the PFS analysis, limited overall survival data were available with 11% deaths in the overall population.

Visit ZEJULAHCP.COM to explore the PRIMA data

©2022 GSK or licensor. 
NRPJRNA220002  September 2022
Produced in USA.

Trademarks are property of their respective owners.

Important Safety Information
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) out of 
1,785 patients treated with ZEJULA monotherapy in clinical trials. The 
duration of therapy in patients who developed secondary MDS/cancer 
therapy-related AML varied from 0.5 months to 4.9 years. These patients 
had received prior chemotherapy with platinum agents and/or other 
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if 
MDS/AML is confirmed.  

Hematologic adverse reactions (thrombocytopenia, anemia, neutropenia, 
and/or pancytopenia) have been reported in patients receiving ZEJULA. In 
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia, and 
neutropenia were reported, respectively, in 39%, 31%, and 21% of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients. 
In patients who were administered a starting dose of ZEJULA based on 
baseline weight or platelet count, Grade ≥3 thrombocytopenia, anemia, 
and neutropenia were reported, respectively, in 22%, 23%, and 15% of 
patients receiving ZEJULA. Discontinuation due to thrombocytopenia, 
anemia, and neutropenia occurred, respectively, in 3%, 3%, and 2% 
of patients. Do not start ZEJULA until patients have recovered from 
hematological toxicity caused by prior chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the next 
11 months, and periodically thereafter. If hematological toxicities do not 
resolve within 28 days following interruption, discontinue ZEJULA, and 
refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6% 
of patients receiving ZEJULA vs 1% of patients receiving placebo, with 
no reported discontinuations. Monitor blood pressure and heart rate at 
least weekly for the first two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Manage hypertension with 
antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary.  
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has 
also been described in postmarketing reports. Monitor all patients for 
signs and symptoms of PRES, which include seizure, headache, altered 
mental status, visual disturbance, or cortical blindness, with or without 
associated hypertension. Diagnosis requires confirmation by brain 
imaging. If suspected, promptly discontinue ZEJULA and administer 
appropriate treatment. The safety of reinitiating ZEJULA is unknown.

Embryo-fetal toxicity and lactation: Based on its mechanism of action, 
ZEJULA can cause fetal harm. Advise females of reproductive potential 
of the potential risk to a fetus and to use effective contraception during 
treatment and for 6 months after receiving their final dose of ZEJULA. 
Because of the potential for serious adverse reactions from ZEJULA 
in breastfed infants, advise lactating women not to breastfeed during 
treatment with ZEJULA and for 1 month after receiving the final dose.

Indication

ZEJULA is indicated for the maintenance treatment of adult patients with advanced epithelial ovarian, fallopian 
tube, or primary peritoneal cancer who are in a complete or partial response to first-line platinum-based 
chemotherapy.

ZEJULA is the only 1X daily oral PARP inhibitor monotherapy.  
ZEJULA delivered 2X the median PFS vs placebo in HRd PATIENTS.1-4

More than 2X PFS vs placebo in HRd PATIENTS1,2
In the PRIMA trial:

Reduction in Risk  
of progression or death  
with ZEJULA vs placebo
HR, 0.43 (95% CI, 0.31-0.59) P<0.0001

Reduction in Risk  
of progression or death  
with ZEJULA vs placebo

HR, 0.62 (95% CI, 0.50-0.76) P<0.0001

21.9 months
ZEJULA

VS
months
placebo10.4

13.8 months
ZEJULA

VS
months
placebo8.2

MEDIAN PFS IN THE HRd POPULATION
(n=373), 51% of overall study population)1,2

ZEJULA demonstrated significantly longer median PFS vs placebo  
in the overall population1,2

MEDIAN PFS IN THE OVERALL POPULATION
(N=733)1,2

57%

38%

HRd = homologous recombination deficient; PARP = poly (ADP-ribose) polymerase; PFS = progression-free survival.
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FOR YOUR ADULT PATIENTS WITH PLATINUM-           
RESPONSIVE ADVANCED OVARIAN CANCER1

Allergic reactions to FD&C Yellow No. 5 (tartrazine): ZEJULA capsules 
contain FD&C Yellow No. 5 (tartrazine), which may cause allergic-type 
reactions (including bronchial asthma) in certain susceptible persons. 
Although the overall incidence in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.

The most common adverse reactions (Grades 1-4) in ≥10% of all 
patients who received ZEJULA in PRIMA were thrombocytopenia 
(66%), anemia (64%), nausea (57%), fatigue (51%), neutropenia 
(42%), constipation (40%), musculoskeletal pain (39%), leukopenia 
(28%), headache (26%), insomnia (25%), vomiting (22%), dyspnea 
(22%), decreased appetite (19%), dizziness (19%), cough (18%), 
hypertension (18%), AST/ALT elevation (14%), and acute kidney  
injury (12%). 

Common lab abnormalities (Grades 1-4) in ≥25% of all patients 
who received ZEJULA in PRIMA included: decreased hemoglobin 
(87%), decreased platelets (74%), decreased leukocytes (71%), 
increased glucose (66%), decreased neutrophils (66%), decreased 
lymphocytes (51%), increased alkaline phosphatase (46%),  

increased creatinine (40%), decreased magnesium (36%), increased 
AST (35%), and increased ALT (29%).

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2022.  
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012 
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer. 
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza 
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2022.  
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2022.

CI = confidence interval; CR = complete response;  
HR = hazard ratio; PR = partial response.

Important Safety Information (continued)

Study Design1,2: PRIMA, a randomized, double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of ZEJULA in women 
(N=733) with newly diagnosed advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to first-line platinum-based 
chemotherapy. Patients were randomized 2:1 to receive ZEJULA or placebo once daily. The primary endpoint was PFS in patients who had tumors 
that were HRd and then in the overall population, as determined on hierarchical testing. PFS was measured from time of randomization to time of 
disease progression or death. At the time of the PFS analysis, limited overall survival data were available with 11% deaths in the overall population.

Visit ZEJULAHCP.COM to explore the PRIMA data
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Important Safety Information
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) out of 
1,785 patients treated with ZEJULA monotherapy in clinical trials. The 
duration of therapy in patients who developed secondary MDS/cancer 
therapy-related AML varied from 0.5 months to 4.9 years. These patients 
had received prior chemotherapy with platinum agents and/or other 
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if 
MDS/AML is confirmed.  

Hematologic adverse reactions (thrombocytopenia, anemia, neutropenia, 
and/or pancytopenia) have been reported in patients receiving ZEJULA. In 
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia, and 
neutropenia were reported, respectively, in 39%, 31%, and 21% of patients 
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia, 
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients. 
In patients who were administered a starting dose of ZEJULA based on 
baseline weight or platelet count, Grade ≥3 thrombocytopenia, anemia, 
and neutropenia were reported, respectively, in 22%, 23%, and 15% of 
patients receiving ZEJULA. Discontinuation due to thrombocytopenia, 
anemia, and neutropenia occurred, respectively, in 3%, 3%, and 2% 
of patients. Do not start ZEJULA until patients have recovered from 
hematological toxicity caused by prior chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the next 
11 months, and periodically thereafter. If hematological toxicities do not 
resolve within 28 days following interruption, discontinue ZEJULA, and 
refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients 
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6% 
of patients receiving ZEJULA vs 1% of patients receiving placebo, with 
no reported discontinuations. Monitor blood pressure and heart rate at 
least weekly for the first two months, then monthly for the first year, and 
periodically thereafter during treatment with ZEJULA. Closely monitor 
patients with cardiovascular disorders, especially coronary insufficiency, 
cardiac arrhythmias, and hypertension. Manage hypertension with 
antihypertensive medications and adjustment of the ZEJULA dose, if 
necessary.  
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has 
also been described in postmarketing reports. Monitor all patients for 
signs and symptoms of PRES, which include seizure, headache, altered 
mental status, visual disturbance, or cortical blindness, with or without 
associated hypertension. Diagnosis requires confirmation by brain 
imaging. If suspected, promptly discontinue ZEJULA and administer 
appropriate treatment. The safety of reinitiating ZEJULA is unknown.

Embryo-fetal toxicity and lactation: Based on its mechanism of action, 
ZEJULA can cause fetal harm. Advise females of reproductive potential 
of the potential risk to a fetus and to use effective contraception during 
treatment and for 6 months after receiving their final dose of ZEJULA. 
Because of the potential for serious adverse reactions from ZEJULA 
in breastfed infants, advise lactating women not to breastfeed during 
treatment with ZEJULA and for 1 month after receiving the final dose.

Indication

ZEJULA is indicated for the maintenance treatment of adult patients with advanced epithelial ovarian, fallopian 
tube, or primary peritoneal cancer who are in a complete or partial response to first-line platinum-based 
chemotherapy.

ZEJULA is the only 1X daily oral PARP inhibitor monotherapy.  
ZEJULA delivered 2X the median PFS vs placebo in HRd PATIENTS.1-4

More than 2X PFS vs placebo in HRd PATIENTS1,2
In the PRIMA trial:

Reduction in Risk  
of progression or death  
with ZEJULA vs placebo
HR, 0.43 (95% CI, 0.31-0.59) P<0.0001

Reduction in Risk  
of progression or death  
with ZEJULA vs placebo

HR, 0.62 (95% CI, 0.50-0.76) P<0.0001

21.9 months
ZEJULA

VS
months
placebo10.4

13.8 months
ZEJULA

VS
months
placebo8.2

MEDIAN PFS IN THE HRd POPULATION
(n=373), 51% of overall study population)1,2

ZEJULA demonstrated significantly longer median PFS vs placebo  
in the overall population1,2

MEDIAN PFS IN THE OVERALL POPULATION
(N=733)1,2

57%

38%

HRd = homologous recombination deficient; PARP = poly (ADP-ribose) polymerase; PFS = progression-free survival.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only and is focused on 
the first-line treatment indication; see full prescribing 
information for complete product information available at 
www.ZEJULAHCP.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer 
ZEJULA is indicated for the maintenance treatment of adult patients 
with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-
line platinum-based chemotherapy.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including cases with fatal outcome, have been reported in patients 
who received monotherapy with ZEJULA in clinical trials. In 1,785 
patients treated with ZEJULA in clinical trials, MDS/AML occurred in 
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed 
secondary MDS/cancer therapy-related AML varied from 0.5 months 
to 4.9 years. All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA-damaging agents, including 
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia, 
neutropenia, and/or pancytopenia have been reported in patients 
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia, 
anemia, and neutropenia were reported in 39%, 31%, and 21%, 
respectively, of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%, 
and 2%, respectively, of patients. In patients who were administered 
a starting dose of ZEJULA based on baseline weight or platelet count, 
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported 
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, and neutropenia 
occurred in 3%, 3%, and 2%, respectively, of patients.
Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically after this time. If 
hematological toxicities do not resolve within 28 days following 
interruption, discontinue ZEJULA and refer the patient to a 
hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics [see Dosage and 
Administration (2.2) of full Prescribing Information]. 
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. 
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients 
treated with ZEJULA compared with 1% of placebo-treated patients 
with a median time from first dose to first onset of 43 days (range: 1 
to 531 days) and with a median duration of 12 days (range: 1 to 61 
days). There were no discontinuations due to hypertension.
Monitor blood pressure and heart rate at least weekly for the first 
2 months, then monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular disorders, especially coronary insufficiency, cardiac 
arrhythmias, and hypertension. Medically manage hypertension with 
antihypertensive medications and adjustment of the dose of ZEJULA, 
if necessary [see Dosage and Administration (2.2), Nonclinical 
Toxicology (13.2) of full Prescribing Information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and 
has also been described in postmarketing reports [see Adverse 
Reactions (6.2)]. Signs and symptoms of PRES include seizure, 
headache, altered mental status, visual disturbance, or cortical 
blindness, with or without associated hypertension. A diagnosis of 
PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging. 

Monitor all patients treated with ZEJULA for signs and symptoms 
of PRES. If PRES is suspected, promptly discontinue ZEJULA and 
administer appropriate treatment. The safety of reinitiating ZEJULA 
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology 
(12.1) of full Prescribing Information]. ZEJULA has the potential to 
cause teratogenicity and/or embryo-fetal death since niraparib 
is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions (5.2), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Due 
to the potential risk to a fetus based on its mechanism of action, 
animal developmental and reproductive toxicology studies were not 
conducted with niraparib. 
Apprise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment and for 6 months after the last dose of ZEJULA [see 
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may 
cause allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

• MDS/AML [see Warnings and Precautions (5.1)]
•  Bone marrow suppression [see Warnings and Precautions (5.2)]
• Hypertension and cardiovascular effects [see Warnings and 

Precautions (5.3)]
• Posterior reversible encephalopathy syndrome [see Warnings 

and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
In a pooled safety population of patients (n = 1,314) with advanced 
ovarian, fallopian tube, or primary peritoneal cancer treated with 
ZEJULA monotherapy including PRIMA (n = 484), NOVA (n = 367), and 
another clinical trial (n = 463) , the most common adverse reactions 
>10% were nausea (65%), thrombocytopenia (60%), anemia 
(56%), fatigue (55%), constipation (39%), musculoskeletal pain 
(36%), abdominal pain (35%), vomiting (33%), neutropenia (31%), 
decreased appetite (24%), leukopenia (24%), insomnia (23%), 
headache (23%), dyspnea (22%), rash (21%), diarrhea (18%), 
hypertension (17%), cough (16%), dizziness (14%), acute kidney 
injury (13%), urinary tract infection (12%), and hypomagnesemia 
(11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced 
ovarian cancer following first-line treatment with platinum-based 
chemotherapy was studied in the PRIMA trial, a placebo-controlled, 
double-blind study in which 728 patients received niraparib or 
placebo. Among patients who received ZEJULA, the median duration 
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions 
occurred in 32% of patients receiving ZEJULA. Serious adverse 
reactions in >2% of patients were thrombocytopenia (16%), 
anemia (6%), and small intestinal obstruction (2.9%). Fatal 
adverse reactions occurred in 0.4% of patients, including intestinal 
perforation and pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in 
12% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >1% of patients who received ZEJULA 
included thrombocytopenia (3.7%), anemia (1.9%), and nausea and 
neutropenia (1.2% each). 
Adverse reactions led to dose reduction or interruption in 80% of 
patients, most frequently from thrombocytopenia (56%), anemia 
(33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in all patients 
treated with ZEJULA in the PRIMA study.

AST/ALT=Aspartate transaminase/alanine aminotransferase. 
a All adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache, and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
c Includes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

e Includes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Patients Receiving ZEJULA with Dose Based on Baseline Weight or 
Platelet Count in PRIMA: Among patients who received ZEJULA with 
the dose based on weight and platelet count, the median duration of 
treatment was 11 months (range: 1 day to 16 months).

Table 1: Adverse Reactions Reported in ≥10% of All Patients 
Receiving ZEJULA in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

Blood and lymphatic system disorders

Thrombocytopenia 66 5 39 0.4

Table 1: Adverse Reactions Reported in ≥10% of All Patients 
Receiving ZEJULA in PRIMAa

Adverse Reaction

Grades 1-4b Grades 3-4b

ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

Blood and lymphatic system disorders

Anemia 64 18 31 2

Neutropeniac 42 8 21 1

Leukopeniad 28 9 5 0.4

Gastrointestinal disorders

Nausea 57 28 1 1

Constipation 40 20 1 0.4

Vomiting 22 12 1 1

General disorders and administration site conditions

Fatigue 51 41 3 1

Investigations

AST/ALT elevation 14 7 3 0.8

Metabolism and nutrition disorders

Decreased appetite 19 8 1 0

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 39 38 1 0

Nervous system disorders

Headache 26 15 0.4 0

Dizziness 19 13 0 0.4

Psychiatric disorders

Insomnia 25 15 1 0.4

Renal and urinary disorders

Acute kidney injurye 12 5 0.2 0

Respiratory, thoracic, and mediastinal disorders

Dyspnea 22 13 0.4 1

Cough 18 15 0 0.4

Vascular disorders

Hypertension 18 7 6 1

Table 2: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%
Decreased 
hemoglobin 87 66 29 1

Decreased 
platelets 74 13 37 0

Decreased 
leukocytes 71 36 9 0

Increased glucose 66 57 3 3

Decreased 
neutrophils 66 25 23 1

Decreased 
lymphocytes 51 29 7 3

Increased alkaline 
phosphatase 46 21 1 0

Increased creatinine 40 23 0 0

Decreased 
magnesium 36 34 1 0

Increased aspartate 
aminotransferase 35 17 1 0.4

Increased alanine 
aminotransferase 29 17 2 1

6 ADVERSE REACTIONS (cont’d)
Serious adverse reactions occurred in 27% of patients receiving 
ZEJULA. Serious adverse reactions in >2% of patients were 
anemia (8%) and thrombocytopenia (7%). No fatal adverse 
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in 
14% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >2% of patients who received ZEJULA 
included thrombocytopenia and anemia (3% each) and nausea 
(2.4%). 
Adverse reactions led to dose reduction or interruption in 72% of 
patients, most frequently from thrombocytopenia (40%), anemia 
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal 
laboratory findings in the group of patients who received ZEJULA.

Table 3: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA Based on Baseline Weight or Platelet Count in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Blood and lymphatic system disorders

Thrombocytopenia 54 5 21 1

Anemia 50 28 23 1

Neutropeniac 36 8 15 1

Leukopeniad 28 11 5 0

Gastrointestinal disorders

Nausea 53 21 1 0

Constipation 31 15 1 1

Vomiting 17 9 0 1

General disorders and administration site conditions

Fatigue 48 36 3 0

Metabolism and nutrition disorders

Decreased appetite 19 5 1 0

Nervous system disorders

Headache 22 17 1 0

Dizziness 14 13 0 0

Psychiatric disorders

Insomnia 21 14 0 0

Renal and urinary disorders

Acute kidney injurye 12 5 1 0

Respiratory, thoracic, and mediastinal disorders

Dyspnea 18 10 0 1

Vascular disorders

Hypertension 17 9 5 2

a All adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache, and 
insomnia, which are single preferred terms.

b  Common Terminology Criteria for Adverse Events version 4.02.
c Includes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

e Includes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA Based on Baseline Weight or Platelet Count  
in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169) 

 %

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Decreased 
hemoglobin 81 70 21 0

Decreased 
leukocytes 70 36 6 0

Decreased 
platelets 63 15 18 0

Increased glucose 63 56 2 1
Decreased 
neutrophils 60 27 15 0

Decreased 
lymphocytes 52 30 5 4

Increased alkaline 
phosphatase 43 17 1 0

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA Based on Baseline Weight or Platelet Count  
in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169) 

 %

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%
Decreased 
magnesium 44 30 0 0

Increased creatinine 41 22 0 0
Increased aspartate 
aminotransferase 31 19 1 0

Increased alanine 
aminotransferase 28 15 2 2

6.2 Postmarketing Experience
The following adverse reactions have been identified during 
postapproval use of ZEJULA. 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.
Blood and Lymphatic System Disorders: Pancytopenia.
Immune System Disorders: Hypersensitivity (including anaphylaxis).
Nervous System Disorders: Posterior reversible encephalopathy 
syndrome (PRES).
Psychiatric Disorders: Confusional state/disorientation,  hallucination,  
cognitive impairment (e.g., memory impairment, concentration 
impairment).
Respiratory, Thoracic, and Mediastinal Disorders: Non-infectious 
pneumonitis.
Skin and Subcutaneous Tissue Disorders: Photosensitivity.
Vascular Disorders: Hypertensive crisis.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary 
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to pregnant women [see Clinical Pharmacology 
(12.1) of full Prescribing Information]. There are no data regarding 
the use of ZEJULA in pregnant women to inform the drug-associated 
risk. ZEJULA has the potential to cause teratogenicity and/or 
embryo-fetal death since niraparib is genotoxic and targets actively 
dividing cells in animals and patients (e.g., bone marrow) [see 
Warnings and Precautions (5.2), Nonclinical Toxicology (13.1) of full 
Prescribing Information]. Due to the potential risk to a fetus based 
on its mechanism of action, animal developmental and reproductive 
toxicology studies were not conducted with niraparib. Apprise 
pregnant women of the potential risk to a fetus. 
The background risk of major birth defects and miscarriage for the 
indicated population is unknown. 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.
8.2 Lactation
Risk Summary
No data are available regarding the presence of niraparib or its 
metabolites in human milk, or on its effects on the breastfed child 
or milk production. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to 
breastfeed during treatment with ZEJULA and for 1 month after 
receiving the final dose.
8.3 Females and Males of Reproductive Potential
ZEJULA can cause fetal harm when administered to a pregnant 
woman [see Use in Specific Populations (8.1)].
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior 
to initiating treatment with ZEJULA.
Contraception 
Females: Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months following the last dose. 
Infertility 
Males: Based on animal studies, ZEJULA may impair fertility in 
males of reproductive potential [see Nonclinical Toxicology (13.1) of 
full Prescribing Information].
8.4 Pediatric Use 
The safety and effectiveness of ZEJULA have not been established 
in pediatric patients.
8.5 Geriatric Use
In PRIMA, 39% of patients were aged 65 years or older and 10% 
were aged 75 years or older. No overall differences in safety and 
effectiveness of ZEJULA were observed between these patients and 
younger patients but greater sensitivity of some older individuals 
cannot be ruled out.
8.6 Renal Impairment
No dose adjustment is necessary for patients with mild (CLcr: 60 to 
89 mL/min) to moderate (CLcr: 30 to 59 mL/min) renal impairment. 
The degree of renal impairment was determined by creatinine 

clearance as estimated by the Cockcroft-Gault equation. The safety 
of ZEJULA in patients with severe renal impairment or end-stage 
renal disease undergoing hemodialysis is unknown. 
8.7 Hepatic Impairment
For patients with moderate hepatic impairment, reduce the 
starting dosage of niraparib to 200 mg once daily [see Dosage 
and Administration (2.3) of full Prescribing Information]. Niraparib 
exposure increased in patients with moderate hepatic impairment 
[total bilirubin ≥1.5 x upper level of normal (ULN) to 3.0 x ULN 
and any aspartate transaminase (AST) level]. Monitor patients for 
hematologic toxicity and reduce the dose further, if needed [see 
Dosage and Administration (2.2) of full Prescribing Information]. 

For patients with mild hepatic impairment (total bilirubin <1.5 
x ULN and any AST level or bilirubin ≤ULN and AST>ULN), no dose 
adjustment is needed.
The recommended dose of ZEJULA has not been established for 
patients with severe hepatic impairment (total bilirubin >3.0 x 
ULN and any AST level) [see Clinical Pharmacology (12.3) of full 
Prescribing Information]. 
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling 
(Patient Information).
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Advise patients to contact their healthcare provider if they experience 
weakness, feeling tired, fever, weight loss, frequent infections, 
bruising, bleeding easily, breathlessness, blood in urine or stool, and/
or laboratory findings of low blood cell counts or a need for blood 
transfusions. This may be a sign of hematological toxicity or MDS or 
AML, which has been reported in patients treated with ZEJULA [see 
Warnings and Precautions (5.1)].
Bone Marrow Suppression
Advise patients that periodic monitoring of their blood counts is 
required. Advise patients to contact their healthcare provider for new 
onset of bleeding, fever, or symptoms of infection [see Warnings and 
Precautions (5.2)]. 
Hypertension and Cardiovascular Effects
Advise patients to undergo blood pressure and heart rate monitoring 
at least weekly for the first 2 months, then monthly for the first year of 
treatment and periodically thereafter. Advise patients to contact their 
healthcare provider if blood pressure is elevated [see Warnings and 
Precautions (5.3)].
Posterior Reversible Encephalopathy Syndrome
Inform patients that they are at risk of developing posterior reversible 
encephalopathy syndrome (PRES) that can present with signs and 
symptoms including seizure, headaches, altered mental status, or 
vision changes. Advise patients to contact their healthcare provider 
if they develop any of these signs or symptoms [see Warnings and 
Precautions (5.4)].
Dosing Instructions
Inform patients on how to take ZEJULA [see Dosage and Administration 
(2.1) of full Prescribing Information]. ZEJULA should be taken once 
daily. Instruct patients that if they miss a dose of ZEJULA not to take 
an extra dose to make up for the one that they missed. They should 
take their next dose at the regularly scheduled time. Each capsule 
should be swallowed whole. ZEJULA may be taken with or without food. 
Bedtime administration may be a potential method for managing 
nausea. 
Embryo-Fetal Toxicity
Advise females to inform their healthcare provider if they are pregnant 
or become pregnant. Inform female patients of the risk to a fetus and 
potential loss of the pregnancy [see Warnings and Precautions (5.5), 
Use in Specific Populations (8.1)]. 
Contraception
Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months after receiving the last dose [see Use in Specific Populations 
(8.3)].
Lactation
Advise patients not to breastfeed while taking ZEJULA and for 1 
month after the last dose [see Use in Specific Populations (8.2)].
Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
Advise patients that ZEJULA capsules contain FD&C Yellow No. 5 
(tartrazine), which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible persons or in patients who 
also have aspirin hypersensitivity [see Warnings and Precautions (5.6)].
Trademarks are owned by or licensed to the GSK group of companies.
Manufactured For 

GlaxoSmithKline
Durham, NC  27701 
ZJC:4BRS

©2022 GSK or licensor.
NRPJRNA220002 September 2022  
Produced in USA.

S:19.5"

S:11.5"

T:20"

T:12"

B:20.25"

B:12.25"

F:10"

FS:9.5"

F:10"

FS:9.5"



--

Inks Used:  

Fonts:  Trade Gothic LT Std (Bold Condensed No. 
20, Bold Oblique, Condensed No. 18, Condensed No. 18 
Oblique, Bold No. 2 Oblique; OpenType) 
Minion Pro (Regular; OpenType)

Layout DPI:    DPI  Effective DPI:    DPI
Notes:  ZEJULA ONC LIVE JOURNAL AD - RESIZE

STUDIO #: GSZE223954-33_ONC_LIVE_JOURNAL_AD_RESIZE — DOCUMENT: MACINTOSH HD:USERS:ALFPARED:DESKTOP:WIP:10/11/22:GSZE223954-33_ZEJULA_JA_
RESIZE:FINAL:GSZE223954-33_ONC_LIVE_JOURNAL_AD_RESIZE_M01:GSZE223954-33_ONC_LIVE_JOURNAL_AD_RESIZE_M01.INDD

Accnt Mgr: None     Prj Mgr: Stacey Blitz     AD: None     CW: None     Production: Lynne O'Laughlin   Studio Artist: Alfonso Paredes

NOT TO BE USED FOR COLOR APPROVAL

Client:  GSK
PO #:  --

Agency Job #:  B1111-01
Media Type:  Magazine

Issue Date:  None
Creation Date:  10-11-2022 3:04 PM

Last Modified:  10-11-2022 3:03 PM

Bleed:  10.25" x 12.25"
Trim:  10" x 12"
Live:  9.5" x 11.5"

Keyline Scale:  1:1, 100%

Publication:  ONC LIVE
Mech ID:  None

1 ROUND 
 #:

Proof 
Stock:

BRIEF SUMMARY OF PRESCRIBING INFORMATION

ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only and is focused on 
the first-line treatment indication; see full prescribing 
information for complete product information available at 
www.ZEJULAHCP.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer 
ZEJULA is indicated for the maintenance treatment of adult patients 
with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-
line platinum-based chemotherapy.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML), 
including cases with fatal outcome, have been reported in patients 
who received monotherapy with ZEJULA in clinical trials. In 1,785 
patients treated with ZEJULA in clinical trials, MDS/AML occurred in 
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed 
secondary MDS/cancer therapy-related AML varied from 0.5 months 
to 4.9 years. All of these patients had received previous chemotherapy 
with platinum agents and/or other DNA-damaging agents, including 
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia, 
neutropenia, and/or pancytopenia have been reported in patients 
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia, 
anemia, and neutropenia were reported in 39%, 31%, and 21%, 
respectively, of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%, 
and 2%, respectively, of patients. In patients who were administered 
a starting dose of ZEJULA based on baseline weight or platelet count, 
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported 
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA. 
Discontinuation due to thrombocytopenia, anemia, and neutropenia 
occurred in 3%, 3%, and 2%, respectively, of patients.
Do not start ZEJULA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor 
complete blood counts weekly for the first month, monthly for the 
next 11 months of treatment, and periodically after this time. If 
hematological toxicities do not resolve within 28 days following 
interruption, discontinue ZEJULA and refer the patient to a 
hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics [see Dosage and 
Administration (2.2) of full Prescribing Information]. 
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients 
treated with ZEJULA. 
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients 
treated with ZEJULA compared with 1% of placebo-treated patients 
with a median time from first dose to first onset of 43 days (range: 1 
to 531 days) and with a median duration of 12 days (range: 1 to 61 
days). There were no discontinuations due to hypertension.
Monitor blood pressure and heart rate at least weekly for the first 
2 months, then monthly for the first year and periodically thereafter 
during treatment with ZEJULA. Closely monitor patients with 
cardiovascular disorders, especially coronary insufficiency, cardiac 
arrhythmias, and hypertension. Medically manage hypertension with 
antihypertensive medications and adjustment of the dose of ZEJULA, 
if necessary [see Dosage and Administration (2.2), Nonclinical 
Toxicology (13.2) of full Prescribing Information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in 
0.1% of 2,165 patients treated with ZEJULA in clinical trials and 
has also been described in postmarketing reports [see Adverse 
Reactions (6.2)]. Signs and symptoms of PRES include seizure, 
headache, altered mental status, visual disturbance, or cortical 
blindness, with or without associated hypertension. A diagnosis of 
PRES requires confirmation by brain imaging, preferably magnetic 
resonance imaging. 

Monitor all patients treated with ZEJULA for signs and symptoms 
of PRES. If PRES is suspected, promptly discontinue ZEJULA and 
administer appropriate treatment. The safety of reinitiating ZEJULA 
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to a pregnant woman [see Clinical Pharmacology 
(12.1) of full Prescribing Information]. ZEJULA has the potential to 
cause teratogenicity and/or embryo-fetal death since niraparib 
is genotoxic and targets actively dividing cells in animals and 
patients (e.g., bone marrow) [see Warnings and Precautions (5.2), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Due 
to the potential risk to a fetus based on its mechanism of action, 
animal developmental and reproductive toxicology studies were not 
conducted with niraparib. 
Apprise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment and for 6 months after the last dose of ZEJULA [see 
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may 
cause allergic-type reactions (including bronchial asthma) in certain 
susceptible persons. Although the overall incidence of FD&C Yellow 
No. 5 (tartrazine) sensitivity in the general population is low, it is 
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:

• MDS/AML [see Warnings and Precautions (5.1)]
•  Bone marrow suppression [see Warnings and Precautions (5.2)]
• Hypertension and cardiovascular effects [see Warnings and 

Precautions (5.3)]
• Posterior reversible encephalopathy syndrome [see Warnings 

and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
In a pooled safety population of patients (n = 1,314) with advanced 
ovarian, fallopian tube, or primary peritoneal cancer treated with 
ZEJULA monotherapy including PRIMA (n = 484), NOVA (n = 367), and 
another clinical trial (n = 463) , the most common adverse reactions 
>10% were nausea (65%), thrombocytopenia (60%), anemia 
(56%), fatigue (55%), constipation (39%), musculoskeletal pain 
(36%), abdominal pain (35%), vomiting (33%), neutropenia (31%), 
decreased appetite (24%), leukopenia (24%), insomnia (23%), 
headache (23%), dyspnea (22%), rash (21%), diarrhea (18%), 
hypertension (17%), cough (16%), dizziness (14%), acute kidney 
injury (13%), urinary tract infection (12%), and hypomagnesemia 
(11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced 
ovarian cancer following first-line treatment with platinum-based 
chemotherapy was studied in the PRIMA trial, a placebo-controlled, 
double-blind study in which 728 patients received niraparib or 
placebo. Among patients who received ZEJULA, the median duration 
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions 
occurred in 32% of patients receiving ZEJULA. Serious adverse 
reactions in >2% of patients were thrombocytopenia (16%), 
anemia (6%), and small intestinal obstruction (2.9%). Fatal 
adverse reactions occurred in 0.4% of patients, including intestinal 
perforation and pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in 
12% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >1% of patients who received ZEJULA 
included thrombocytopenia (3.7%), anemia (1.9%), and nausea and 
neutropenia (1.2% each). 
Adverse reactions led to dose reduction or interruption in 80% of 
patients, most frequently from thrombocytopenia (56%), anemia 
(33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and 
abnormal laboratory findings, respectively, observed in all patients 
treated with ZEJULA in the PRIMA study.

AST/ALT=Aspartate transaminase/alanine aminotransferase. 
a All adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache, and 
insomnia, which are single preferred terms.

bCommon Terminology Criteria for Adverse Events version 4.02.
c Includes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

e Includes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Patients Receiving ZEJULA with Dose Based on Baseline Weight or 
Platelet Count in PRIMA: Among patients who received ZEJULA with 
the dose based on weight and platelet count, the median duration of 
treatment was 11 months (range: 1 day to 16 months).

Table 1: Adverse Reactions Reported in ≥10% of All Patients 
Receiving ZEJULA in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

Blood and lymphatic system disorders

Thrombocytopenia 66 5 39 0.4

Table 1: Adverse Reactions Reported in ≥10% of All Patients 
Receiving ZEJULA in PRIMAa

Adverse Reaction

Grades 1-4b Grades 3-4b

ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

Blood and lymphatic system disorders

Anemia 64 18 31 2

Neutropeniac 42 8 21 1

Leukopeniad 28 9 5 0.4

Gastrointestinal disorders

Nausea 57 28 1 1

Constipation 40 20 1 0.4

Vomiting 22 12 1 1

General disorders and administration site conditions

Fatigue 51 41 3 1

Investigations

AST/ALT elevation 14 7 3 0.8

Metabolism and nutrition disorders

Decreased appetite 19 8 1 0

Musculoskeletal and connective tissue disorders

Musculoskeletal pain 39 38 1 0

Nervous system disorders

Headache 26 15 0.4 0

Dizziness 19 13 0 0.4

Psychiatric disorders

Insomnia 25 15 1 0.4

Renal and urinary disorders

Acute kidney injurye 12 5 0.2 0

Respiratory, thoracic, and mediastinal disorders

Dyspnea 22 13 0.4 1

Cough 18 15 0 0.4

Vascular disorders

Hypertension 18 7 6 1

Table 2: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=484) 

%

Placebo 
(n=244)  

%

ZEJULA 
(n=484)  

%

Placebo 
(n=244)  

%
Decreased 
hemoglobin 87 66 29 1

Decreased 
platelets 74 13 37 0

Decreased 
leukocytes 71 36 9 0

Increased glucose 66 57 3 3

Decreased 
neutrophils 66 25 23 1

Decreased 
lymphocytes 51 29 7 3

Increased alkaline 
phosphatase 46 21 1 0

Increased creatinine 40 23 0 0

Decreased 
magnesium 36 34 1 0

Increased aspartate 
aminotransferase 35 17 1 0.4

Increased alanine 
aminotransferase 29 17 2 1

6 ADVERSE REACTIONS (cont’d)
Serious adverse reactions occurred in 27% of patients receiving 
ZEJULA. Serious adverse reactions in >2% of patients were 
anemia (8%) and thrombocytopenia (7%). No fatal adverse 
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in 
14% of patients who received ZEJULA. Adverse reactions resulting in 
permanent discontinuation in >2% of patients who received ZEJULA 
included thrombocytopenia and anemia (3% each) and nausea 
(2.4%). 
Adverse reactions led to dose reduction or interruption in 72% of 
patients, most frequently from thrombocytopenia (40%), anemia 
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal 
laboratory findings in the group of patients who received ZEJULA.

Table 3: Adverse Reactions Reported in ≥10% of Patients Receiving 
ZEJULA Based on Baseline Weight or Platelet Count in PRIMAa

Grades 1-4b Grades 3-4b

Adverse Reaction
ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Blood and lymphatic system disorders

Thrombocytopenia 54 5 21 1

Anemia 50 28 23 1

Neutropeniac 36 8 15 1

Leukopeniad 28 11 5 0

Gastrointestinal disorders

Nausea 53 21 1 0

Constipation 31 15 1 1

Vomiting 17 9 0 1

General disorders and administration site conditions

Fatigue 48 36 3 0

Metabolism and nutrition disorders

Decreased appetite 19 5 1 0

Nervous system disorders

Headache 22 17 1 0

Dizziness 14 13 0 0

Psychiatric disorders

Insomnia 21 14 0 0

Renal and urinary disorders

Acute kidney injurye 12 5 1 0

Respiratory, thoracic, and mediastinal disorders

Dyspnea 18 10 0 1

Vascular disorders

Hypertension 17 9 5 2

a All adverse reactions in the table consist of grouped preferred terms 
except for nausea, vomiting, decreased appetite, headache, and 
insomnia, which are single preferred terms.

b  Common Terminology Criteria for Adverse Events version 4.02.
c Includes neutropenia, neutropenic infection, neutropenic sepsis, and 
febrile neutropenia.

d Includes leukopenia, lymphocyte count decreased, lymphopenia, and 
white blood cell count decreased.

e Includes blood creatinine increased, blood urea increased, acute 
kidney injury, renal failure, and blood creatine increased.

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA Based on Baseline Weight or Platelet Count  
in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169) 

 %

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%

Decreased 
hemoglobin 81 70 21 0

Decreased 
leukocytes 70 36 6 0

Decreased 
platelets 63 15 18 0

Increased glucose 63 56 2 1
Decreased 
neutrophils 60 27 15 0

Decreased 
lymphocytes 52 30 5 4

Increased alkaline 
phosphatase 43 17 1 0

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients 
Receiving ZEJULA Based on Baseline Weight or Platelet Count  
in PRIMA

Grades 1-4 Grades 3-4

Abnormal 
Laboratory Finding

ZEJULA 
(n=169) 

 %

Placebo 
(n=86)  

%

ZEJULA 
(n=169) 

%

Placebo 
(n=86)  

%
Decreased 
magnesium 44 30 0 0

Increased creatinine 41 22 0 0
Increased aspartate 
aminotransferase 31 19 1 0

Increased alanine 
aminotransferase 28 15 2 2

6.2 Postmarketing Experience
The following adverse reactions have been identified during 
postapproval use of ZEJULA. 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.
Blood and Lymphatic System Disorders: Pancytopenia.
Immune System Disorders: Hypersensitivity (including anaphylaxis).
Nervous System Disorders: Posterior reversible encephalopathy 
syndrome (PRES).
Psychiatric Disorders: Confusional state/disorientation,  hallucination,  
cognitive impairment (e.g., memory impairment, concentration 
impairment).
Respiratory, Thoracic, and Mediastinal Disorders: Non-infectious 
pneumonitis.
Skin and Subcutaneous Tissue Disorders: Photosensitivity.
Vascular Disorders: Hypertensive crisis.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary 
Based on its mechanism of action, ZEJULA can cause fetal harm 
when administered to pregnant women [see Clinical Pharmacology 
(12.1) of full Prescribing Information]. There are no data regarding 
the use of ZEJULA in pregnant women to inform the drug-associated 
risk. ZEJULA has the potential to cause teratogenicity and/or 
embryo-fetal death since niraparib is genotoxic and targets actively 
dividing cells in animals and patients (e.g., bone marrow) [see 
Warnings and Precautions (5.2), Nonclinical Toxicology (13.1) of full 
Prescribing Information]. Due to the potential risk to a fetus based 
on its mechanism of action, animal developmental and reproductive 
toxicology studies were not conducted with niraparib. Apprise 
pregnant women of the potential risk to a fetus. 
The background risk of major birth defects and miscarriage for the 
indicated population is unknown. 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.
8.2 Lactation
Risk Summary
No data are available regarding the presence of niraparib or its 
metabolites in human milk, or on its effects on the breastfed child 
or milk production. Because of the potential for serious adverse 
reactions in a breastfed child, advise a lactating woman not to 
breastfeed during treatment with ZEJULA and for 1 month after 
receiving the final dose.
8.3 Females and Males of Reproductive Potential
ZEJULA can cause fetal harm when administered to a pregnant 
woman [see Use in Specific Populations (8.1)].
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior 
to initiating treatment with ZEJULA.
Contraception 
Females: Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months following the last dose. 
Infertility 
Males: Based on animal studies, ZEJULA may impair fertility in 
males of reproductive potential [see Nonclinical Toxicology (13.1) of 
full Prescribing Information].
8.4 Pediatric Use 
The safety and effectiveness of ZEJULA have not been established 
in pediatric patients.
8.5 Geriatric Use
In PRIMA, 39% of patients were aged 65 years or older and 10% 
were aged 75 years or older. No overall differences in safety and 
effectiveness of ZEJULA were observed between these patients and 
younger patients but greater sensitivity of some older individuals 
cannot be ruled out.
8.6 Renal Impairment
No dose adjustment is necessary for patients with mild (CLcr: 60 to 
89 mL/min) to moderate (CLcr: 30 to 59 mL/min) renal impairment. 
The degree of renal impairment was determined by creatinine 

clearance as estimated by the Cockcroft-Gault equation. The safety 
of ZEJULA in patients with severe renal impairment or end-stage 
renal disease undergoing hemodialysis is unknown. 
8.7 Hepatic Impairment
For patients with moderate hepatic impairment, reduce the 
starting dosage of niraparib to 200 mg once daily [see Dosage 
and Administration (2.3) of full Prescribing Information]. Niraparib 
exposure increased in patients with moderate hepatic impairment 
[total bilirubin ≥1.5 x upper level of normal (ULN) to 3.0 x ULN 
and any aspartate transaminase (AST) level]. Monitor patients for 
hematologic toxicity and reduce the dose further, if needed [see 
Dosage and Administration (2.2) of full Prescribing Information]. 

For patients with mild hepatic impairment (total bilirubin <1.5 
x ULN and any AST level or bilirubin ≤ULN and AST>ULN), no dose 
adjustment is needed.
The recommended dose of ZEJULA has not been established for 
patients with severe hepatic impairment (total bilirubin >3.0 x 
ULN and any AST level) [see Clinical Pharmacology (12.3) of full 
Prescribing Information]. 
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling 
(Patient Information).
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Advise patients to contact their healthcare provider if they experience 
weakness, feeling tired, fever, weight loss, frequent infections, 
bruising, bleeding easily, breathlessness, blood in urine or stool, and/
or laboratory findings of low blood cell counts or a need for blood 
transfusions. This may be a sign of hematological toxicity or MDS or 
AML, which has been reported in patients treated with ZEJULA [see 
Warnings and Precautions (5.1)].
Bone Marrow Suppression
Advise patients that periodic monitoring of their blood counts is 
required. Advise patients to contact their healthcare provider for new 
onset of bleeding, fever, or symptoms of infection [see Warnings and 
Precautions (5.2)]. 
Hypertension and Cardiovascular Effects
Advise patients to undergo blood pressure and heart rate monitoring 
at least weekly for the first 2 months, then monthly for the first year of 
treatment and periodically thereafter. Advise patients to contact their 
healthcare provider if blood pressure is elevated [see Warnings and 
Precautions (5.3)].
Posterior Reversible Encephalopathy Syndrome
Inform patients that they are at risk of developing posterior reversible 
encephalopathy syndrome (PRES) that can present with signs and 
symptoms including seizure, headaches, altered mental status, or 
vision changes. Advise patients to contact their healthcare provider 
if they develop any of these signs or symptoms [see Warnings and 
Precautions (5.4)].
Dosing Instructions
Inform patients on how to take ZEJULA [see Dosage and Administration 
(2.1) of full Prescribing Information]. ZEJULA should be taken once 
daily. Instruct patients that if they miss a dose of ZEJULA not to take 
an extra dose to make up for the one that they missed. They should 
take their next dose at the regularly scheduled time. Each capsule 
should be swallowed whole. ZEJULA may be taken with or without food. 
Bedtime administration may be a potential method for managing 
nausea. 
Embryo-Fetal Toxicity
Advise females to inform their healthcare provider if they are pregnant 
or become pregnant. Inform female patients of the risk to a fetus and 
potential loss of the pregnancy [see Warnings and Precautions (5.5), 
Use in Specific Populations (8.1)]. 
Contraception
Advise females of reproductive potential to use effective 
contraception during treatment with ZEJULA and for at least 6 
months after receiving the last dose [see Use in Specific Populations 
(8.3)].
Lactation
Advise patients not to breastfeed while taking ZEJULA and for 1 
month after the last dose [see Use in Specific Populations (8.2)].
Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
Advise patients that ZEJULA capsules contain FD&C Yellow No. 5 
(tartrazine), which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible persons or in patients who 
also have aspirin hypersensitivity [see Warnings and Precautions (5.6)].
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when you’re on a continuous [BTK] therapy?” But we see that 
there is, in fact, this post hoc PFS benefit by adding obinu-
tuzumab. Now, this study was not prospectively powered to 
show this difference. So this is descriptive in nature, and it’s 
hypothesis generating, but every time we do another year of 
follow-up, that margin [between the acalabrutinib plus obinu-
tuzumab and the acalabrutinib alone arms] widens. It used to 
be approximately 7%, and then it was approximately 9%, and 
now it’s up to 12%. That said, that number needed to treat is 
still high.2,4 A lot of patients are getting anti-CD20 in the era 
of COVID-19, but you’re starting to wonder [whether] there 
is some impact here. 

Did subgroup analysis show differential PFS benefit 
according to IGHV mutational status?
[The data were analyzed] by IGHV mutational status 
[Figure2,4,5], and what was interesting was that at the early 
time points, the high-risk patients, [with unmutated IGHV], 
were not the ones benefiting. [Some experts had made the] 
argument that if the high-risk patients were [the ones] bene-
fiting, then [the results] made sense. But…the lowest-risk 
patients, [with mutated IGHV], were the ones who were bene-
fiting early. At later time points, the patients with unmutated 
IGHV seemed to benefit as well.5 

Maybe the reason why we see this difference is that by 
the addition of the obinutuzumab, you see higher rates of 
CR, with [32.4%] of patients [in the acalabrutinib/obinutu-
zumab arm] achieving CR at the 5-year mark [vs 14.5% in the 

acalabrutinib arm]. We know that as patients are on continu-
ous therapy with BTK inhibitors, [CR rates] can rise to 30% or 
so over time.6 This [trend] seemed to plateau a bit over time. 
Close to half of the patients [who achieved CR] achieved an 
MRD-negative state [42% in the acalabrutinib/obinutuzumab 
arm, 10% in the acalabrutinib alone arm]. 

[Very few] of these patients achieved MRD negativity in 
the acalabrutinib alone arm, but [obinutuzumab] did seem to 
deepen the response.2,4 And, obviously, if a patient is MRD 
negative and they come off the drug for [any reason], or even 
if they stay on the drug, more likely [than] not, that volume 
of disease is going to take longer to show up than if they 
don’t [achieve MRD negativity] and then come off therapy or 
develop resistance. 

What OS benefit, if any, was observed among 
patients treated with obinutuzumab?
[The reason] why I think a lot of physicians are not using the 
anti-CD20 therapy [obinutuzumab] is that between the 2 acal-
abrutinib arms, there was no statistically significant differ-
ence in OS. However, at [a median follow-up of 58.2 months], 
there was a statistically significant difference in 5-year OS 
rate between the acalabrutinib/obinutuzumab and the obinu-
tuzumab plus chlorambucil arms [90% vs 82%, respectively; 
HR, 0.55; 95% CI, 0.30-0.99; P = .0474].2,4 

I argue that the OS in the acalabrutinib monotherapy arm 
was not too far off [84%], so it makes you wonder [whether], 
as time goes on, we will start to see an OS [benefit] by the 
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addition of obinutuzumab. Right now, [that benefit] is not 
there. This study wasn’t powered to show that, so you must 
take all this with a grain of salt. 

But I’m wondering, what if we do start to see an OS benefit? 
How will this change how we manage our patients? You have 
to treat a lot of patients with anti-CD20 [therapy], and one 
of the nice things about this regimen is that it’s an all-oral 
treatment and you can keep [the patients at] home. They’re 
not coming into the office on a monthly basis for the initial 
6 months. Obviously, the obinutuzumab does add toxicity. 

What adverse events (AEs) were observed  
in ELEVATE-TN?
In the acalabrutinib/obinutuzumab arm, infections of grade 
3 or higher affected [28.1%] of the patients vs [19.6%] in the 
acalabrutinib arm. So, there was some significance in terms 
of increased infection rates with the addition of the anti-
CD20 drug. There was also a lot more neutropenia that was 
significant, but fortunately it doesn’t seem to turn into febrile 
neutropenia. Ultimately, there were some toxicities from the 
obinutuzumab, mostly related to infections. They seem to be 
mostly managed and have not resulted in death.4,7 But we 
want to minimize that if we can, and you have to keep that in 
mind when you are using these drugs, because they do seem 
to increase the severity of infections. 

What data support the use of frontline ibrutinib  
to treat CLL?
The RESONATE-2 study [NCT01722487] has provided long-
term ibrutinib data. This is the frontline study that put ibru-
tinib on the map. This is a study of treatment-naive CLL in 
patients who were [aged] at least 65 years [and who] had 
comorbidities that precluded treatment with FCR [fluda-
rabine, cyclophosphamide (Cytoxan), and rituximab] for 
patients aged 65 to 69 years. Patients were randomized to 
either chlorambucil monotherapy or ibrutinib, and patients 
have now been followed for up to 8 years. This is the longest 
frontline study with monotherapy BTK inhibitors.8 

At a median follow-up of 7.4 years, the median PFS had 
not yet been met in the ibrutinib arm. Approximately 59% of 
the patients were progression free [vs 9% in the chloram-
bucil arm; HR, 0.154; 95% CI, 0.108-0.220]. Just under half 
of the patients in the ibrutinib arm [42%] remained on ther-
apy. What’s nice to see is that with this long-term follow-up, 
progressions [while] on therapy were rare and still repre-
sented the minority of patients who are progressing. 

We’re seeing unbelievable long-term disease control, with 
[only] 13% of patients progressing on active ibrutinib ther-
apy. The other patients [who] have progressed have come off 
treatment, for toxicities or for [other] reasons, and stayed on 
the study and then progressed, 6 months or a year or two 
later. These responses deepened over time. I don’t know how 

often they are scanning these patients, but it’s probably at 
least yearly. [The CR rate is approximately] 35% now, and it 
does seem to have plateaued a little, but it has deepened 
during each additional year of follow-up.9 

How did ibrutinib perform in patients with high-risk 
factors in this trial?
BTK inhibitors, ibrutinib in this case, have made high-risk 
disease features no longer high risk. They still represent 
high risk in terms of predicting time to first treatment, how 
patients present, and when they might need treatment after 
diagnosis. But [regardless of] these features, once you start 
treatment, every patient is on the same playing field, and we 
see this over long periods. 

There was some concern that at 5 years, the patients 
with unmutated IGHV were going to continue to prog-
ress. But that was not the case. Even at 8 years, the PFS 
curves [for ibrutinib-treated patients with mutated vs 
unmutated IGHV] were still overlapping [median PFS, not 
reached for both groups], whereas among the chloram-
bucil-treated patients [with mutated vs unmutated IGHV], 
the PFS curves separated like they always have in the era 
of chemoimmunotherapy [median PFS, 16.7 months vs  
9.3 months, respectively]. So, [regardless of] IGHV mutational 
status, once you start treatment [with ibrutinib], everybody 
is on the same playing field.9 

That trend didn’t hold just for IGHV mutational status, but 
also for 11q deletion [del(11q)] status. Patients with del(11q) 
have always had inferior PFS and OS with chemoimmunother-
apy; [this feature] predicts bulky, aggressive disease, [and 
the] time to first treatment is 2 to 3 years. In RESONATE-2, 
at the 8-year mark, patients with or without this risk factor 
were, again, on the same playing field. In fact, in the early 
time points, up to the first 4 years, the patients with del(11q) 
were, in fact, experiencing an improved PFS over those with-
out the deletion.9 We need to follow these patients. I can tell 
you from personal experience, in the 6 or 7 years since I’ve 
been using these drugs in the frontline setting, many of [my 
patients] have del(11q), so I have found [this trend] to be true.

How did ibrutinib affect OS? 
These patients did phenomenally well, with [78%] of  
ibrutinib-treated patients still alive at 7 years [HR, 0.453; 
95% CI, 0.276-0.743]. From the chlorambucil arm, about half 
the patients crossed over to ibrutinib.9 [Data have repeat-
edly] shown that early treatment with these targeted agents 
confers improved OS compared with chemoimmunotherapy. 

What AEs were observed in the RESONATE-2 study?
This study established the class effects of BTK inhibitors. 
In the ibrutinib arm, atrial fibrillation of any grade affected 
6% of patients, hypertension affected 14% of patients,   



50  Case-Based Roundtable Meetings Spotlight

TUMOR TYPECHRONIC LYMPHOCYTIC LEUKEMIA

and [upper respiratory tract] infections affected 17% of 
patients at a follow-up of 17.4 months.8 This [study also] 
established arthralgias, bleeding, and diarrhea as class 
effects, but, for the most part, they were low grade and 
manageable.10,11 Now that we have selective, targeted agents, 
we’re learning how to use [them] to avoid many of these toxic-
ities, because you can definitely minimize those AEs. 

What data support using the combination of ibrutinib 
plus rituximab instead of FCR?
Those data come from the ECOG-E1912 study [NCT02048813] 
of ibrutinib plus rituximab vs FCR in a 2:1 randomization.  
I think [the results of this study are] one of the reasons why 
the arguments for FCR are going away. There was no mono-
therapy arm in this study.10 

After [a median of 5.8 years] of follow-up, PFS clearly 
favored the ibrutinib plus rituximab arm [HR, 0.37; 95% CI, 
0.27-0.51; P < .0001]. [This benefit] used to be restricted 
to the IGHV-unmutated group. But now, this [benefit] is 
also observed in the IGHV-mutated group. So, the group 
of patients that [historically tended to be] restricted to 
chemoimmunotherapy are starting to show improved PFS. 
[This is] more reason to say that [chemoimmunotherapy] is 
not doing our patients any good.11 

There was a modest OS benefit. It should be noted that 
the companion FLAIR study [ISRCTN01844152], which also 
examined ibrutinib plus rituximab vs FCR, did not show an OS 
benefit after approximately 4 years of follow-up.12 But the OS 
benefit was observed very early in ECOG-E1912, at the first 
3-year follow-up time point, and this [benefit] has persisted 
at 5.8 years’ median follow-up [HR, 0.47; 95% CI, 0.25-0.89; 
P = .018].11 It’s modest, but there is an OS benefit, which is 
a reason to question why we are using FCR. 

How favorable were the data from the SEQUOIA 
study (NCT03336333) toward the frontline use of 
zanubrutinib (Brukinsa)?
This was a big study with 3 cohorts. Cohort 1 is the cohort 
of interest to the regulatory bodies, because it’s the phase 3, 
randomized portion of this study. [Keep in mind that] patients 
with del(17p) were excluded from this cohort, because the 
patients were randomly assigned to continuous therapy with 
twice-daily zanubrutinib vs bendamustine [Bendeka] plus 
rituximab [BR], groups A and B, respectively. 

The study’s 2 other cohorts looked at the patients with 
del(17p), who were excluded from cohort 1. Cohort 2 [group 
C] is going to be the largest group of patients with del(17p) on 
any single BTK inhibitor prospective study, and that arm has 
now shown 2-year data. Cohort 3 [group D] used the fixed-dura-
tion approach with zanubrutinib plus venetoclax [Venclexta] 
for patients with del(17p), with strict stopping rules. The 
patients had to have achieved a CR and MRD negativity 

multiple times in blood and bone marrow. These were very 
strict MRD-negative stopping rules. They enrolled over  
80 patients in that cohort, which is starting to show 
mature data.13 

Cohort 1 was restricted to patients with an age of at least 
65 years or those with comorbidities [that made them inel-
igible for FCR]. One patient with a del(17p) mutation [was 
enrolled], but otherwise, groups A and B were [generally] well 
balanced [with respect to] high-risk features.14 

In cohort 1, PFS favored those patients in the zanubrutinib 
arm after 2 years of follow-up [HR, 0.42; 95% CI, 0.28-0.63; 
P < .0001]. Almost all subgroups favored zanubrutinib over 
BR, just like we see with all other BTK inhibitors.14 

Overall response rates also favored zanubrutinib over 
BR [94.6% vs 85.3%, respectively]. There was a higher CR 
rate in the BR arm [15% vs 7% in the BR arm], but that obvi-
ously doesn’t equate to PFS differences in fixed-duration vs 
continuous-therapy [settings]. And the patients were still 
doing well in terms of OS, with similar OS between the arms 
[94.3% (95% CI, 90.4%-96.7%) vs 94.6% (95% CI, 90.6%-96.9%) 
in the zanubrutinib vs BR arms, respectively] at this very 
short time point.14 

What AEs were observed among patients treated 
with zanubrutinib?
The AE profile of zanubrutinib [was characterized by] class 
effects after 2 years of follow-up. The AEs included [a 19.2% 
rate of] contusion. There was a relatively low rate of arthralgia 
of all grades [13.3%] and diarrhea of all grades [13.8%]. 
Neutropenia seems to be a signal that’s related to zanubru-
tinib, [with 11.3% of treated patients experiencing grade 3 
or higher], but overall it is very manageable.13,14 Some gran-
ulocyte colony-stimulating factor can fix this, and it’s not too 
problematic, honestly. 

The AEs of specific interest at 2 years of follow-up 
included atrial fibrillation [of any grade, affecting 3.3% of 
patients]. Bleeding rates were similar to those observed 
with ibrutinib [of any grade, affecting 45.0% of patients].13,14 
The rate of diarrhea [of any grade, 13.8%] was maybe a little 
lower [than that of ibrutinib]; I think ibrutinib at this time 
point affected approximately 30% to 40% of patients.11 

The rate of hypertension [of all grades, affecting 14.2% 
of patients] was similar to that observed in the ALPINE 
study [NCT03734016] of zanubrutinib vs ibrutinib [15.7% 
vs 13.0%, respectively].15 This is something that differenti-
ates zanubrutinib from acalabrutinib a little bit. But even 
though patients are developing hypertension, they are not 
developing atrial fibrillation. So, [the hypertension is] not 
the whole story, but we do want to control it if we can, and 
it can be controlled.  n
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TRIPATHI: The options [to recom-
mend] are abiraterone [Zytiga], caba-
zitaxel [Jevtana], and carboplatin 
[Paraplatin] combination; radium-
223; repeat sequencing to assess for 
molecular alterations; or evaluate for  
177Lu-PSMA-617 [Pluvicto] eligibility; 
or any other approaches and thoughts.

SCHAEFER: I think this patient may be 
appropriate for Lu-PSMA, because they 
failed a second-generation hormone. 
They’ve had a taxane in the metastatic 
castrate-resistant setting. I think it’s got 
the best data, even better than caba-
zitaxel and carboplatin, and it’s better 
tolerated, so I would do Lu-PSMA.

TRIPATHI: If you decided to do a 
repeat biopsy or more next-generation 

sequencing [NGS], can you elaborate 
on how you’re doing it? How often 
are you doing it? Do you use blood 
or just tissue?

ABDEL-KARIM: I don’t know [whether] 
one needs to repeat NGS if it’s done 
recently and they looked for the appro-
priate mutations, but one can repeat 
a biopsy if there is an unusual clinical 
scenario. I don’t think we’re dealing 
with small cell [histology] because 
he initially responded to docetaxel 
[Taxotere], then he lost the response. 
But you can always biopsy again if 
you’re suspicious.

HADDADIN: For the liver lesion, one 
should probably get a biopsy to rule out 
neuroendocrine differentiation. 

Roundtable Discussion:  
Tripathi Assesses Decision-making 
for Patients With Metastatic 
Castration-Resistant Prostate Cancer

A man aged 75 years presented with intermittent right hip pain. His physical 
examination was unremarkable except for a prostate nodule on rectal 
exam and he was given an ECOG performance score of 1. His prostate-
specific antigen [PSA] level was 32.6 ng/mL and his TRUS biopsy Gleason  
4 + 4 grade group was 4. He had a negative bone and abdominal/pelvic 
CT scan and was diagnosed with stage cT2N0M0 disease. External beam 
radiation therapy and androgen deprivation therapy (ADT) treatment were 
initiated and planned for 24 months; 6 months after initiation of therapy, his 
PSA level was undetectable, so he was considered asymptomatic.

Six months later—12 months after initiation of ADT—the patient scheduled 
an office visit and reported increasing hip pain and urinary frequency. 
His PSA level was now 29.4 ng/mL and he had a testosterone level of  
10 ng/dL. His bone scan showed evidence of 2 new lesions in the right hip, at  
0.8 cm and 1.1 cm each, and an abdominal/pelvic CT showed a  
2.1-cm left pelvic lymphadenopathy and blastic lesions corresponding to the 
uptake on bone scan. He is now considered metastatic castration resistant, 
but germline and somatic testing were negative for pathogenic alterations. 

DISCUSSION QUESTION
What are you most likely to recommend now that the patient’s disease is 
progressing, with new liver involvement?
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(Moderator)
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TRIPATHI: For sure. I think that’s a reasonable approach, 
too. His cancer seems to be still making PSA, but he does 
have more aggressive features that make people concerned.

The patient started treatment with enzalutamide 
at 160 mg given by mouth every day. His PSA 
decreased to nadir of 3.9 ng/mL 4 months after 
starting enzalutamide and his bone pain was resolved. 
After 8 months on enzalutamide, his PSA level was  
60.7 ng/mL and another abdominal/pelvic CT showed 
enlargement of known pelvic lymph nodes. There was 
progressive disease on the bone scan with new lesions 
and he reported new back pain and progressive fatigue. 
His ECOG performance score was increased to 1. 

The patient then started on 75 mg/m2 of docetaxel 
given every 3 weeks plus 10 mg of prednisone a day. 
The patient clinically responded with resolution of pain 
and improved energy, with a declining PSA. But with  
4 cycles completed, the patient developed worsening 
conditions and there was neuropathy throughout therapy, 
so therapy was stopped during cycle; 5.3 months  
later, he had a rising PSA, new back pain, and shortness 
of breath on exertion. Abdominal/pelvic CT now shows 
enlargement of known pelvic lymph nodes and 1 new 
liver lesion (< 2 cm). NGS utilizing circulating tumor DNA 
was performed and showed no actionable mutations.

DISCUSSION QUESTION
What treatment options do the NCCN (National 
Comprehensive Cancer Network) guidelines 
recommend for a patient like this?

CASE UPDATE

TRIPATHI: Based on the most recent summary of castra-
tion-resistant prostate cancer [CRPC] guidelines from the 
NCCN,1 this patient falls into the category of [one who has] 
received prior docetaxel, responded but is intolerant to it, 
and can’t go back on it, and has also received prior novel 
hormone therapy. 

A lot of us picked Lu-PSMA, which is a reasonable treat-
ment option for this patient. Another option for this patient is 
cabazitaxel, which has shown an overall survival [OS] benefit 
in the postdocetaxel setting.2 

A docetaxel rechallenge is perhaps not a good idea as 
this patient was intolerant to it. Then there [are] molecularly 
guided therapies with olaparib [Lynparza] and pembroli-
zumab [Keytruda]. I think we can all agree radium would 
not be a great choice because of the liver metastases. Are 
there any…preferences at this point based on the different 
choices that we have?

LOBINS: The only question I have is, we’re having an awful 
hard time getting the lutetium [at my practice]. We can get 
the prostate-specific membrane antigen scan done, but 
getting a treatment done is difficult. Are you bridging these 
guys with something, or what are you doing until they have 
lutetium ready for them?

• How do you select next line of therapy for a 
patient with metastatic CRPC who has received 
docetaxel and an androgen receptor  
(AR)-targeted therapy? 

• What factors do you consider when deciding  
on treatment?

DISCUSSION QUESTIONS

TRIPATHI: I think that’s the meat of the question that we’re 
all facing in practice. Even though it’s approved, the avail-
ability and statistical challenges, especially in some parts 
of the country that we live in, can be…an issue.

ROSENFELD: I think this is what we do all day every day 
with people whether it’s [patients with] heavily treated 
lymphomas, breast cancers, or colon cancers. You’ve got 
to talk to the patient and see what they’re willing to do and 
assess their performance status and support at home, and 
factors like that. 

TRIPATHI: Are any factors more relevant than others or that 
are specific to prostate cancer or this patient’s options?

ROSENFELD: I don’t think age plays a part in any of this. 
It’s their performance status, and what the patient desires. 
If they don’t have insurance coverage for lutetium, that 
certainly plays a role. Patient preference, financial consider-
ations, and performance status; those are the top 3 factors, 
[in my opinion].

TRIPATHI: I think this situation is aggravated because we 
have an option of a chemotherapy agent and then a nonche-
motherapy agent, which can have a second AR inhibitor, or 
lutetium. How’s the discussion with the patients, because 
there are different classes of drugs that are out there?

GUPTA: By the time we come to second-line chemotherapy, 
we are near the end of available approved therapies. By this 
time, there is a deterioration of functional status. There is 
increased disease burden, right? Having said that, whatever 
is available we should make sure the patient gets it. I found 
that cabazitaxel is quite well tolerated if one dose-reduces 
it, and it is clinically effective.

TUMOR TYPEPROSTATE CANCER
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However, that has not been adopted in the US, but I have 
a great experience with it. I have seen patients tolerating 
it quite well. One just needs a lot more support for them. 
At the same time, we should look for clinical trials and see 
what’s on NGS testing. We try to do the best we can, but 
we are looking at conflicting things. At that point, patients 
want to make sure they maintain their quality of life, get 
enough time with their family, and pain control. All these 
factors come into play, but I do try to make sure that they’re 
aware of all available therapies.

TRIPATHI: I think you mentioned the point about accessing 
care and as far as the patients are concerned, oral agents 
may be a bit easier than chemotherapy agents that may 
be weekly. The distance is a big issue in this discus-
sion, based on where the practice is located or where 
the patients live.

BALDEO: I have a practice in a rural area in Arkansas, 
in Harrison, and transport and logistics [are] an issue, 
so patients would rather have oral therapy than coming 
in for chemotherapy. Docetaxel is not an easy chemo-
therapy to take, so I feel like some of them are trauma-
tized after that chemotherapy, and they don’t want to go 
for another chemotherapy. There’s a preference for oral 
agents in my clinic.

TRIPATHI: That’s a good point, and patient preference is 
informed based on prior experiences. The question gets a 
lot more complicated if they end up having a bad experience 
with the first-line chemotherapy that they got, just like this 
patient who had significant neuropathy from it. 

What is your opinion of the CARD [NCT02485691] 
data as they stand currently? Do they influence  
your practice?

DISCUSSION QUESTION

LOBINS: I use the CARD trial data when talking to patients 
all the time. The only problem that I had…is all these people 
had to fill an AR medication, but I couldn’t see [whether] any 
of them were checked for the AR-V7 splicing mutation. I’m not 
sure. I understand how the cabazitaxel worked. I agree with 
these numbers. I just don’t know how many of those people 
were destined not to do well because they already had the 
splicing mutation. It’s like in colorectal cancer giving some-
body an EGFR inhibitor who has a BRAF mutation outside 
the BEACON trial [NCT02928224]. But if you know the medi-
cine is not going to work, then it’s not a fair comparison and 
I couldn’t see anywhere that they were tested.

TRIPATHI: The trial didn’t select based on biomarker data 
because I think the AR-V7 story has evolved and now is in 
clinical practice. [Regarding] AR-V7, we use it from time 
to time, but it’s only one of the mechanisms with which 
these patients become resistant. So, they are a population 
that is not going to do well, but they are selecting for that 
patient population, so that was by design. Even if they are 
AR-V7 negative, there are other biological factors like RB1, 
or PTEN, or TP53 that can influence your outcomes on an 
AR-V7 inhibitor.

[The CARD] trial used selection criteria based on the 
patients’ historic response to a prior hormonal agent, and 
that was cut at prevalence, so they excluded 66% of patients. 
They selected the worst actors among all patients treated 
with AR-targeted agents [From The Data3]. Your comment 
is exactly on point, but I think we need to understand what 
else is driving that and learn a little bit more to understand 
that it’s not a 12-month cutoff. Understandably, it’s a group, 
and there’s a lot of different mechanisms going on in there 
and why the drug is not working. That’s something that we 
have learned over the past few years.

ABDEL-KARIM: I use cabazitaxel after docetaxel failure and 
sometimes early on [in the treatment process]. It’s a taxane 
derivative, and that’s the only FDA approval for the medicine.4  

In the frontline setting, cabazitaxel monotherapy proved to be more beneficial than 
chemotherapy in the phase 3 FIRSTANA trial (NCT01308567) that looked at either a  
20-mg/m2 or 25-mg/m2 dose of cabazitaxel.3 However, although neither dose showed a 
superior OS benefit when compared with 75 mg/m2 of docetaxel, tumor response was 
improved in patients on 25 mg/m2 of cabazitaxel at 41.6% vs 30.9% in the chemotherapy 
arm. Moreover, there was overall less toxicity for patients on 20 mg/m2 of cabazitaxel in 
comparison with the higher dose. 

FROM THE DATA
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It has a role if somebody is older, I’m worried about docetaxel 
in their case, but I think they need infusion chemotherapy. 
It’s a good medicine. I think it’s falling out of favor but it has 
its role especially after docetaxel failure. I’m not sure these 
patients can be controlled with orals, especially if they have 
a progression quickly after docetaxel. 

People could be rechallenged also with docetaxel as well 
after some time, but again, the medicine is underutilized. 
There [are] compelling data to show that it should be ahead 
of orals, but sometimes patients are tired; the oncologist 
says, “I’m not sure I want to push any more IV drugs, just 
try orals.” I present it to the patient and tell them I think this 
is a better option in terms of survival, but there are options 
for orals, too.

TRIPATHI: That’s a fair point. With the cabazitaxel OS data 
that we saw in the third-line setting and these data that 
also showed OS benefit, I think presenting it in context 
is important and it’s a shared decision-making between 
physicians and patients. There’s no wrong choice if we’re 
discussing all those points. Would anybody have any reser-
vations about using cabazitaxel in somebody who didn’t 
tolerate docetaxel? We are talking about before we have 
the patient’s input. Would you recommend cabazitaxel in a 
patient who had neuropathy or a bad reaction to docetaxel?

SCHAEFER: I think you can do it with neuropathy. If some-
body had an anaphylactic reaction to docetaxel, I’d be a 
little hesitant to do it. All the taxanes have some cross-reac-
tivity, so if they had an anaphylactic reaction [I would not 
use it]. [If the patient experiences] neuropathy, you can try 
to get them through. I see more problems with cytopenia 
than I do with neuropathy with cabazitaxel.

TRIPATHI: That’s been the clinical trial experience as well, 
so your experience is right on point. Any additional insights 
on toxicities that you have noted in practice that are unique 
to cabazitaxel and any tricks on how people are managing it?

MATTAR: I’ve had [patients who had] issues with diarrhea. 
I’ve had one patient who had 1 treatment and had significant 
diarrhea but responded very well. His PSA level went down 
not only by a few points, but I always warn the patient [of 
the diarrhea]. We don’t use the high dose but the 20-mg/m2 
dose, in that case. 

TRIPATHI: Have people seen more myelosuppression 
compared with docetaxel, or how’s that experience been? I 
know the dose makes it a bit complicated. 

ABDEL-KARIM: I think since reducing the dose 
with the recommendation to 20 mg/m2 instead of  

25 mg/m2 we’re probably seeing less. Sometimes I still use 
granulocyte colony-stimulating factor with 20 mg/m2. Most 
of these patients have received docetaxel, so they could 
be heavily pretreated too, but…20 mg/m2 is better than  
25 mg/m2, significantly.

TRIPATHI: Yes, and the tolerability is what most of our 
collective experience has been. 

POLLING QUESTION

“A decision was made to start cabazitaxel. What starting 
dose are you most likely to use?”

 

n 20 mg/m2 90% (10)

n 25 mg/m2 10% (1)

n Other 0% (0)

 Total votes: 11

TRIPATHI: Most, as expected, would start out with 
20 mg/m2, and some clinicians would start off at  
25 mg/m2. I think that’s fair. Cabazitaxel and concur-
rent steroids can be considered for patients who are not 
candidates for docetaxel or were intolerant to docetaxel. 
Cabazitaxel is associated with lower rates of periph-
eral neuropathy, especially at the dose that we talked 
about, 20 mg/m2. 

It may be appropriate as first-line therapy in patients 
with preexisting peripheral neuropathy. It is also approved 
for use in postdocetaxel second-line setting.5 The  
20-mg/m2 or 25-mg/m2 dose can be used in those who 
have progressed despite prior docetaxel, and 25-mg/m2 
can be used in healthy patients who wish to be aggres-
sive because that’s where the original OS data came from. 
Growth factor support may be needed, and it is, at least in 
a lot of our practice, incorporated even with the lower dose.

The newer bit of data was perhaps the combination of 
cabazitaxel and carboplatin.6 So, this combination with 
cabazitaxel at 20 mg/m2 and carboplatin of 4 mg/mL per 
minute with growth factor support can be considered for 
patients with aggressive variant prostate cancer or unfa-
vorable genomics. n
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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 fi rst 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 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 fi rst 
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 
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Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea 
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of 
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the 
most frequent cause of dose interruption/reduction, and diarrhea recurred 
despite dose reduction. Promptly initiate management of diarrhea. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
based on severity.
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 Number of subjects at risk
LENVIMA + everolimus 
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Everolimus

Median (95% CI) 
—-  LENVIMA (18 mg) + 
    everolimus (5 mg)
—-  Everolimus (10 mg)
HR: 0.37
(95% CI: 0.22-0.62)
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5.5
REDUCTION IN THE RISK 

OF PROGRESSION OR 
DEATH WITH LENVIMA + 

EVEROLIMUS VS 
EVEROLIMUS ALONE

63%

RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=confi dence 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, fi stula or gastrointestinal perforation occurred in 2%. Permanently 
discontinue in patients who develop gastrointestinal perforation of any 
severity or grade 3-4 fi stula.

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

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%. Confi rm diagnosis of RPLS with MRI. Withhold and resume at 
reduced dose upon recovery or permanently discontinue depending on severity and 
persistence of neurologic symptoms.

•   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 e� ect 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 confi rmation of clear cell RCC and Eastern Cooperative Oncology Group performance status 
of 0 or 1. Patients were stratifi ed 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 e¢  cacy outcome measure 
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1. Other e¢  cacy outcome measures included overall survival and objective response rate1

14.6-month median PFS: with LENVIMA + everolimus vs everolimus alone1

Please see all Selected Safety Information throughout and 
accompanying brief summary of full prescribing information. 

Visit www.LENVIMA.com/hcp to learn more

S:7"
S:10"

T:7.75"
T:10.5"

B:8.75"
B:11.375"

LRCC21HSAW0803_M2_RCC_Journal_Ad_Run_of_Book_PP.indd   2LRCC21HSAW0803_M2_RCC_Journal_Ad_Run_of_Book_PP.indd   2 9/23/21   4:19 PM9/23/21   4:19 PM



LRCC21HSAW0803_M2_RCC_Journal_Ad_Run_of_Book_
9-23-2021 3:55 PM John Sysak / Arthur George

Client Code
Client

Live
Overall Trim
Bleed

# of Colors

None
None

7" x 10"
7.75" x 10.5"
8.75" x 11.375"

None

Colors
 Cyan,  Magenta,  Yellow,  Black

Fonts
Univers LT Std (67 Bold Condensed), Helvetica 
Neue LT Std (47 Light Condensed), Myriad Pro 
(Regular)

Job info Fonts & ColorsImages 

Saved at

None

from US3LINM0DW7V2MD by

Printed At

Eisai_Logo.ai (6.59%), lenvima_logo_10mg_4mg_CMYK.ai (31.7%)

Notes None

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. 

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.

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.

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.

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 on the following pages.

References: 1. LENVIMA [package insert]. Woodcliff Lake, NJ: Eisai Inc. 2. AFINITOR [package 
insert]. East Hanover, NJ: Novartis Pharmaceuticals Corporation; 2020. 

LENVIMA® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
© 2021 Eisai Inc. All rights reserved. Printed in USA/September 2021 LENV-US6662
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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 Severitya Dosage Modifications  
for LENVIMA

Hypertension
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.

Grade 4 •     Permanently discontinue.

Cardiac Dysfunction
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.

Arterial Thromboembolic Event Any Grade •     Permanently discontinue.

Hepatotoxicity 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.

Renal Failure or Impairment 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.

Proteinuria  2 g or greater proteinuria 
in 24 hours

•     Withhold until less than or  
equal to 2 grams of proteinuria  
per 24 hours.

•    Resume at a reduced dose.
•     Discontinue for nephrotic  

syndrome.

Gastrointestinal Perforation 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.

Reversible Posterior 
Leukoencephalopathy 
Syndrome

Any Grade

•     Withhold until fully resolved.
•     Resume at a reduced dose or  

discontinue depending on  
severity and persistence of  
neurologic symptoms.

Other Adverse Reactions

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.
a 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

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

HCC

•  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

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.
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. 
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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 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 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 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 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:
• Hypertension
• Cardiac Dysfunction
• Arterial Thromboembolic Events
• Hepatotoxicity
• Renal Failure and Impairment 
• Proteinuria
• Diarrhea
•  Fistula Formation and  

Gastrointestinal Perforation

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, palmar-plantar 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

LENVIMA 24 mg 
N=261

Placebo 
N=131

All Grades  
(%)

Grades 3-4 
(%)

All Grades 
(%)

Grades 3-4 
(%)

Vascular
Hypertensiona 73 44 16 4
Hypotension 9 2 2 0

Gastrointestinal
Diarrhea 67 9 17 0
Nausea 47 2 25 1
Stomatitisb 41 5 8 0
Vomiting 36 2 15 0
Abdominal painc 31 2 11 1
Constipation 29 0.4 15 1
Oral paind 25 1 2 0
Dry mouth 17 0.4 8 0
Dyspepsia 13 0.4 4 0

General
Fatiguee 67 11 35 4
Edema peripheral 21 0.4 8 0

Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf 62 5 28 3

Metabolism and Nutrition
Decreased appetite 54 7 18 1
Decreased weight 51 13 15 1
Dehydration 9 2 2 1

Nervous System
Headache 38 3 11 1
Dysgeusia 18 0 3 0
Dizziness 15 0.4 9 0

Renal and Urinary
Proteinuria 34 11 3 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 32 3 1 0
Rashg 21 0.4 3 0
Alopecia 12 0 5 0
Hyperkeratosis 7 0 2 0

Respiratory, Thoracic and Mediastinal
Dysphonia 31 1 5 0
Cough 24 0 18 0
Epistaxis 12 0 1 0

Psychiatric
Insomnia 12 0 3 0

Infections
Urinary tract infection 11 1 5 0
Dental and oral infectionsh 10 1 1 0

Cardiac
Electrocardiogram QT prolonged 9 2 2 0

a  Includes hypertension, hypertensive crisis, increased blood pressure diastolic, and increased blood pressure 
b  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

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)

Laboratory Abnormality
LENVIMA 24 mg Placebo
Grades 3-4 (%) Grades 3-4 (%)

Chemistry
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

Hematology
Thrombocytopenia 2 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 (n=253 to 258),  
  Placebo (n=129 to 131)

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.

• QT Interval Prolongation
• Hypocalcemia
• Reversible Posterior Leukoencephalopathy Syndrome
• Hemorrhagic Events
•  Impairment of Thyroid Stimulating Hormone 

Suppression/Thyroid Dysfunction
• Impaired Wound Healing
• Osteonecrosis of the Jaw (ONJ)
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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)

LENVIMA 20 mg in  
combination with  

Pembrolizumab 200 mg 
N=352

Sunitinib 50 mg  
N=340

Adverse Reactions All Grades
(%)

Grades 3-4 
(%)

All Grades
(%)

Grades 3-4 
(%)

General
Fatiguea 63 9 56 8

Gastrointestinal
Diarrheab 62 10 50 6
Stomatitisc 43 2 43 2
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
Musculoskeletal paine 58 4 41 3

Endocrine
Hypothyroidismf 57 1 32 0

Vascular
Hypertensiong 56 29 43 20
Hemorrhagic eventsh 27 5 26 4

Metabolism
Decreased appetitei 41 4 31 1

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
Proteinurial 30 8 13 3
Acute kidney injurym 21 5 16 2

Investigations
Weight decreased 30 8 9 0

Hepatobiliary 
Hepatotoxicityn 25 9 21 5

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, intra-abdominal 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

Sunitinib 50 mg

Laboratory Abnormalitya All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

Chemistry
Hypertriglyceridemia 80 15 71 15
Hypercholesterolemia 64 5 43 1
Increased lipase 61 34 59 28
Increased creatinine 61 5 61 2
Increased amylase 59 17 41 9
Increased aspartate aminotransferase (AST) 58 7 57 3
Hyperglycemia 55 7 48 3
Increased alanine aminotransferase (ALT) 52 7 49 4
Hyperkalemia 44 9 28 6
Hypoglycemia 44 2 27 1
Hyponatremia 41 12 28 9
Decreased albumin 34 0.3 22 0
Increased alkaline phosphatase 32 4 32 1
Hypocalcemia 30 2 22 1
Hypophosphatemia 29 7 50 8
Hypomagnesemia 25 2 15 3
Increased creatine phosphokinase 24 6 36 5
Hypermagnesemia 23 2 22 3
Hypercalcemia 21 1 11 1

Hematology
Lymphopenia 54 9 66 15
Thrombocytopenia 39 2 73 13
Anemia 38 3 66 8
Leukopenia 34 1 77 8
Neutropenia 31 4 72 16

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/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

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
Fatigued 73 18 40 2
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
Arthralgia/Myalgiae 55 5 32 0
Musculoskeletal chest pain 18 2 4 0

Nervous System
Headache 19 2 10 2

Psychiatric
Insomnia 16 2 2 0

(continued)
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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

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

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
Rashg 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

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 Everolimus 10 mg

Grades 3-4 (%) 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)

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.

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

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidisma 21 0 3 0

Gastrointestinal
Diarrhea 39 4 46 4
Abdominal painb 30 3 28 4
Nausea 20 1 14 1

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

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Vomiting 16 1 8 1
Constipation 16 1 11 0
Ascitesc 15 4 11 3
Stomatitisd 11 0.4 14 1

General
Fatiguee 44 7 36 6
Pyrexiaf 15 0 14 0.2
Peripheral edema 14 1 7 0.2

Metabolism and Nutrition
Decreased appetite 34 5 27 1
Decreased weight 31 8 22 3

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag 31 1 20 2

Nervous System
Headache 10 1 8 0

Renal and Urinary
Proteinuriah 26 6 12 2

Respiratory, Thoracic and Mediastinal
Dysphonia 24 0.2 12 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 
syndrome 27 3 52 11

Rashi 14 0 24 2
Vascular

Hypertensionj 45 24 31 15
Hemorrhagic eventsk 23 4 15 4

a  Includes hypothyroidism, blood thyroid stimulating hormone increased 
b  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

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), active-controlled 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. 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%).
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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%).
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

Doxorubicin or Paclitaxel 
N=325

Adverse Reaction All Gradesa 
(%)

Grades 3-4 
(%)

All Gradesa 
(%)

Grades 3-4 
(%)

Endocrine
Hypothyroidismb 67 0.9 0.9 0

Vascular
Hypertensionc 67 39 6 2.5
Hemorrhagic eventsd 25 2.6 15 0.9

General
Fatiguee 58 11 54 6

Gastrointestinal
Diarrheaf 55 8 20 2.8
Nausea 49 2.9 47 1.5
Vomiting 37 2.3 21 2.2
Stomatitisg 35 2.6 26 1.2
Abdominal painh 34 2.6 21 1.2
Constipation 27 0 25 0.6

Musculoskeletal and Connective Tissue
Musculoskeletal disordersi 53 5 27 0.6

Metabolism
Decreased appetitej 44 7 21 0

Investigations
Decreased weight 34 10 6 0.3

Renal and Urinary
Proteinuriak 29 6 3.4 0.3

Infections
Urinary tract infectionl 31 5 13 1.2

Nervous System
Headache 26 0.6 9 0.3

Respiratory, Thoracic and Mediastinal
Dysphonia 22 0 0.6 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesiam 23 2.9 0.9 0
Rashn 20 2.3 4.9 0

a  Graded per NCI CTCAE v4.03 
b  Includes hypothyroidism, blood thyroid stimulating hormone increased, thyroiditis, primary hypothyroidism, and 

secondary hypothyroidism 
c  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

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

Doxorubicin or 
Paclitaxel N=325

Laboratory Testb All Gradesc 
(%)

Grades 3-4 
(%)

All Gradesc 
(%)

Grades 3-4 
(%)

Chemistry
Hypertriglyceridemia 70 6 45 1.7
Hypoalbuminemia 60 2.7 42 1.6
Increased aspartate aminotransferase 58 9 23 1.6
Hyperglycemia 58 8 45 4.4
Hypomagnesemia 53 6 32 3.8
Increased alanine aminotransferase 55 9 21 1.2
Hypercholesteremia 53 3.2 23 0.7
Hyponatremia 46 15 28 7
Increased alkaline phosphatase 43 4.7 18 0.9
Hypocalcemia 40 4.7 21 1.7

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

Doxorubicin or 
Paclitaxel N=325

Laboratory Testb All Gradesc 
(%)

Grades 3-4 
(%)

All Gradesc 
(%)

Grades 3-4 
(%)

Increased lipase 36 14 13 3.9
Increased creatinine 35 4.7 18 1.9
Hypokalemia 34 10 24 5
Hypophosphatemia 26 8 17 3.2
Increased amylase 25 7 8 1
Hyperkalemia 23 2.4 12 1.2
Increased creatine kinase 19 3.7 7 0
Increased bilirubin 18 3.6 6 1.6

Hematology
Lymphopenia 50 16 65 20
Thrombocytopenia 50 8 30 4.7
Anemia 49 8 84 14
Leukopenia 43 3.5 83 43
Neutropenia 31 6 76 58

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/pembrolizumab (range: 312 to 404 
patients) and doxorubicin or paclitaxel (280 to 380).

c  Graded per NCI CTCAE v4.03

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.
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.
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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 (Child-Pugh A or B). Lenvatinib concentrations may increase in patients with DTC, 
RCC, and endometrial carcinoma and severe hepatic impairment (Child-Pugh C). Reduce the dose for patients 
with DTC, RCC, and endometrial carcinoma and severe hepatic impairment.
OVERDOSAGE
Due to the high plasma protein binding, lenvatinib is not expected to be dialyzable. Death due to multiorgan 
dysfunction occurred in a patient who received a single dose of LENVIMA 120 mg orally.

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.  All rights reserved.  Printed in USA/September 2021  LENV-US6519
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Targeted OncologyTM: Can you discuss the risk 
assessment of tumor lysis syndrome (TLS) and in 
which cancer types this can occur? 
PINILLA-IBARZ: The risk assessment of TLS in lymphomas, 
acute and chronic leukemias, myeloma, and solid tumors 
defines high, intermediate, and low risk.1 One of the things 
that always surprises me is that technically the risk [of TLS] 
is not very high. 

When we’re talking about lymphomas and acute leukemia, 
Burkitt or lymphoblastic lymphoma is the classical condition 
where spontaneous TLS can happen, due to the massive 
proliferation of B cells, but that also happens as soon as 
we introduce therapies. [High-risk TLS can be indicated 
when the] lactate dehydrogenase [(LDH) level] is more than  
2 times the limit of normal. Advanced age can also precipi-
tate TLS. Then you have earlier stage, or, in the low risk, you 
can argue for the classical lymphomas: follicular, Hodgkin, 
MALT [mucosa-associated lymphoid tissue], and so on. 

CLL [chronic lymphocytic leukemia] is technically a small 
lymphocytic lymphoma. But in ALL [acute lymphoblastic 
leukemia], every time that you see high blood cell counts—
more than 1000 × 103/uL—we’re talking about ALL. The 
same thing can happen in AML [acute myeloid leukemia]. 
When you have very high blood cell counts and a very high 
LDH level as a marker of very rapid proliferative disease, it 
becomes high risk. Most of these patients will be inpatients, 
and we will have to follow them very closely. 

When we go to intermediate and low risk, you’re going to 
have less leukocytosis and lower LDH levels, which is used 
as a tremendous marker for how those patients can evolve 
when treated. And we have more uncommon lymphomas, 
like anaplastic large cell lymphoma, and other rare vari-
ants. Children with these conditions can also have high 
or intermediate [risk], depending on the stage, high LDH 
level, and so on. 

For many years we’ve used chemoimmunotherapy for 
CLL, but incorporation of obinutuzumab [Gazyva] or vene-
toclax [Venclexta] has clearly brought the possibility of TLS. 

However, you may have had issues before with rituximab 
[Rituxan] in very sensitive patients, which may precipitate 
this problem in the older population. 

Myeloma and other solid tumors may not be at such a 
high risk. They’re different and may not have a large amount 
of circulating cells. For this reason, the population may 
not be at high risk. But some of the patients with CLL may 
be, based on a very high proliferative rate, mainly in the 
relapsed setting with a very high white blood cell count, 
as well as bulky lymphadenopathy. We’re discussing risk 
factors, and they can be related to the disease, the patients, 
and factors related to the treatment.1,2 

What are the disease-related risk factors for TLS?
Rapid cellular proliferation with a high LDH level as a trans-
lational [marker] of this rapid proliferation is very impor-
tant, as well as high tumor burden. Bulky lymph nodes of 
more than 10 cm, or white blood cell counts of more than 
25 ×103/uL, are well exemplified when we discuss the way 
that we assess TLS risk, for example, with venetoclax. But 
you can apply this easily to other conditions. 

[Regarding] the sensitivity to cytoreductive therapy, 
some of these new therapeutic strategies produce rapid 
destruction of the cells through immunologic mechanisms, 
like monoclonal antibodies, through blockade of BCL2. 
Lenalidomide [Revlimid] and other drugs may have these 
problems, although to a lesser extent. Bone marrow involve-
ment and renal infiltration or problems of obstruction can 
also have a role, as well as splenomegaly as a manifesta-
tion of bulky disease. 

What are the patient-related risk factors for TLS and 
treatment-related factors?
There is no doubt that renal disease, [including] nephrop-
athy, renal failure, or urinary tract obstruction, plays a very 
important role in the risk of these patients, and we have to 
pay specific and detailed attention to that. 

[This includes] pretreatment of hyperuricemia or hyper-
phosphatemia; hypovolemia or hypotension as triggers for 
further precipitation of uric acid; acidic urine; congestive 
heart failure; and in general our older population, who may 
have higher risk of dehydration. 

Finally, treatment-related factors [include] the intensity 
of these cytoreductive agents. But when we [treat] patients, 
inadequate hydration, concurrently with the use of neph-
rotoxic agents, precipitates many of the problems that we 
encounter in TLS.
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Which hematologic disorders carry  
a high risk for TLS?
Burkitt lymphoma/leukemia, ALL—lymphoblastic lymphomas 
is what we call ALL with more than 100,000/uL, same 
thing with AML—[are high risk].3 The high LDH [level shows 
high risk] in aggressive lymphomas like a lymphoblastic 
lymphoma—that’s pretty much an ALL—and diffuse large B-cell 
lymphoma, adult or pediatric, with very high LDH levels and 
a bulky tumor situation. [With] mantle cell lymphoma, you 
could argue that some of these can also present very aggres-
sively with high LDH levels and bulky [disease]. CLL with 
bulky lymphadenopathy and increased lymphocytes, espe-
cially using venetoclax, [also carries a high risk]. 

The first time that we use a monoclonal antibody, [TLS] 
is something that we need to keep in mind. I mention this 
because with the use of venetoclax, everyone is concerned 
about TLS, but I came to the realization that we have seen 
TLS many times with obinutuzumab or even rituximab, and we 
never paid too much attention. But I have seen those cases. 

What therapies are associated with increased risk 
for TLS or elevated uric acid?
We can classify [the therapies as follows]: chemothera-
pies—for example, bendamustine [Belrapzo, Treanda], 
doxorubicin [Adriamycin], methotrexate, and vincristine 
[Oncovin]; followed by the monoclonal antibodies in the 
form of rituximab or obinutuzumab4,5; but also the bispe-
cific T-cell engagers, with blinatumomab [Blincyto] as a clas-
sical example. We’re using this strategy to try to eliminate 
minimal residual disease, but using this more in patients 
who have relapsed disease, we can encounter this problem. 

Then we’re going to targeted therapies, like proteasome 
inhibitors, although you can argue that [TLS] may not be 
as common. With TKIs [tyrosine kinase inhibitors], there is 
not such a high risk; however, patients may have high blood 
cell counts at the beginning, and dasatinib [Sprycel] or even 
other drugs can produce a rapid drop on white blood cell 
counts and precipitate [TLS] in that population.6 

Lenalidomide [is no longer used in leukemia treatment], 
but it was very well reported that the use of this was asso-
ciated in some patients with TLS. [Additionally, we have] the 
classical manifestation of a potent BCL2 inhibitor, finally in 
our clinics after so many years: venetoclax.7 Venetoclax is 
a unique-class drug in BCL2 inhibition. This is pretty much 
the long list of drugs that can be associated [with TLS].

What is the Cairo-Bishop definition for TLS?
Much of the literature on TLS comes from pediatric patients 
and pediatric oncologists.8 They defined these 2 main 
syndromes: clinical TLS and laboratory TLS. It’s fundamental 
to recognize laboratory TLS to avoid stepping forward to 
clinical TLS. These are the classical intrinsic tumor-related 

factors that we already discussed: high proliferative rate, 
high-risk cancer, large tumor burden, and chemosen-
sitivity; and the patient-related [risk factors, including] 
renal issues, inadequate hydration, and hyperuricemia 
preceding treatment. 

What is [laboratory] TLS? Two or more of the following 
laboratory abnormalities, within 3 days prior to the use 
of therapy or 7 days after the initiation of therapy. It’s 
easy to remember: uric acid levels greater than 8 mg/dL, 
potassium levels above 6 mEq/L, phosphate levels greater 
than 6.5 mg/dL in children or 4.5 in adults, and calcium 
less than 7 mg/dL. 

What is not easy to remember—and I have encoun-
tered cases like this—is that [the definition includes] “or  
25% change from the baseline of any of the above analytes.” 
I have to admit, sometimes I may miss those things if I’m 
not paying attention and some of these things may predict 
that these patients—maybe not on the first day, but later 
on—will encounter the problem. 

What you don’t want to happen is to not treat laboratory 
TLS early. Hydrate them; use very aggressive hydration. 
With medication, if you’ve not started, for example, allo-
purinol [Lopurin] or rasburicase [Elitek], I would start that 
later on. We don’t want to go to clinical TLS because the 
clinical TLS is what established the consequences of these 
laboratory abnormalities. We are talking about an increase 
in creatinine level, at 1.5 times the upper limit of normal. 
Cardiac arrhythmias can precipitate sudden death. Seizures 
also can be seen as well, and the problem of sudden death. 

Can you discuss the pathophysiology of TLS?
The pathophysiology of the syndrome [shows]…how to 
follow the purine catabolism: the hypoxanthine to xanthine 
oxidase, to xanthine, and then to uric acid.8,9 We are used to 
seeing allopurinol as a way to block this process. However, 
once the uric acid is there, it’s there; and it’s important to 
remember, the only way to get rid of uric acid right away is 
with rasburicase. It’s the way that [it is metabolized into] 
allantoin and can be excreted through the kidneys. But 
there’s no doubt that the accumulation of uric acid in the 
form of crystals, nephrocalcinosis, obstructive nephrop-
athy, and even xanthine nephropathy due to allopurinol 
therapy, because you have increase in that metabolism, 
can be factors that contribute to this syndrome. 

Hyperphosphatemia, with secondary hypocalcemia, 
and also, classically, renal failure and seizures, as well as 
cardiac abnormalities, [can be seen]. This is manifested by 
hypocalcemia and [electrocardiogram] changes, and the 
hyperkalemia that everyone is concerned about because 
maybe it’s more dangerous, outside of this abnormal renal 
dysfunction, paresthesia, and weakness. And we don’t want 
to go to the more advanced stages. 
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What kind of TLS prevention guidance is available 
for oncologists?
The [question] is how and when we intervene, depending 
on if the patient is low, intermediate, or high risk—less than 
1%, 1.5%, more than 5%.1,3 In the low risk [cases], we can 
argue that we watch, we give fluids; definitely…allopurinol, 
[which] we use in everyone. With intermediate risk, we start 
to consider some additional kinds of intervention. We can 
argue that for more aggressive hydration—sometimes [we] 
have that in...the day after or even before or immediately 
after the therapy—we’re going to give allopurinol, but rasbu-
ricase may definitely be considered. 

I really have experience with that, so I try to assess 
all these risk factors, and the disease, and the condition 
itself. In our algorithm, we introduced newly diagnosed,  
high–blood cell count CLL as a potential risk factor to do 
that. In this case, you could argue for the…prophylactic use 
of rasburicase; and a low dose of this is easier and less 
costly than the standard treatment dose, so may be some-
thing to consider. 

In the high-risk [case], you’re going to throw everything 
[at it], including the prophylactic rasburicase, and have a 
much closer look at the laboratory results after you start 
this therapy. In low- and intermediate-risk patients, after 
12 hours or more, if nothing happens, you may feel more 
comfortable, while in high-risk patients, using rasburicase, 
you have to [monitor them] better. 

We have to remember that G6PD deficiency has to be 
ruled out. Sometimes it’s tricky, because [although] the risk 
is low, it’s something that you may encounter, so it has to 
be taken into consideration. Unfortunately, we had a recent 
case with G6PD deficiency [in someone who received] 
rasburicase. It’s something that we should pay attention to.

Can you go over hydration for TLS prevention?
We’re talking about fluids, aggressive oral hydration. 
Everyone claims to do that, but sometimes it’s hard with 
an older population to make sure that they are hydrating 
properly.10 In high-risk patients, we need to go through 
intravenously and try to do these high rates of 2500 to  
3000 mL/m2 per day. It’s important to consider that we 
may get in trouble, because pulmonary edema is one of the 
most common manifestations in our older population when 
we introduce chemotherapy. A balance between hydration 
and fluid overload has to be considered, but maintain the 
urine output at more than 100 mL per hour.

What is the evidence for using rasburicase for 
controlling uric acid?
It’s from an older study; Jorge Cortes, MD, published it in 
2010.11 It was a phase 3 study of rasburicase for control 
of plasma uric acid in adult patients with risk of TLS. The 

enrollment criteria were active leukemia, lymphoma, or 
high potential for TLS. One group of patients received  
5 consecutive days of rasburicase of 0.2 mg/kg per day, 
the second group received rasburicase for 3 days followed 
by allopurinol, and the last group received allopurinol. The 
anticancer therapy was initiated 4 to 24 hours after the 
first antihyperuricemic dose. The primary end point was 
uric acid response rate. Secondary end points were the 
area under the curve and time to plasma uric acid control. 

The “risk for TLS” definition in this specific trial, relatively 
similar to the one that we have, is [a higher than] baseline 
plasma uric acid level of 7.5 mg/dL. Some patients may have 
higher levels, but some patients have lower with high-risk 
factors—aggressive lymphoma or leukemia, AML, CML blast 
crisis, even high-grade MDS [myelodysplastic syndrome]—
the classical manifestation [of] high risk. [Potential risk 
for TLS included] more than 2 times the upper limit of 
normal LDH and advanced stage with a large lymph node of 
more than 5 cm.

The use of rasburicase or rasburicase with allopurinol 
provided significantly higher control of plasma uric acid 
compared with allopurinol alone. But it’s more dramatic when 
you see the [patients treated] with or without allopurinol; 
there was this dramatic drop in the uric acid. You can argue 
[that in] some patients, [uric acid levels] started to go up. 

You can go from 0 to 2 or 3 in the group that did not 
continue [rasburicase], and can argue that it’s OK. But 
I think what’s dramatic is the mechanism of action of 
rasburicase, as enzymatic activity and immediate destruc-
tion of all the uric acid [takes place] in 4 hours. That is 
pretty much the time that it takes to produce this effect. 
Sometimes the pharmacist may tell you that you need to 
wait 4 hours before you start chemotherapy, but the truth 
of the matter is that effect is immediate and the maximum 
effect will happen after 4 hours.

The incidence of TLS and renal events [shows that one 
could] argue the laboratory TLS happens more [often] with 
allopurinol compared with rasburicase. Similarly, one can 
argue that [with] rasburicase/allopurinol, some of the labora-
tory manifestations [had a higher] incidence with allopurinol 
alone. Some clinical TLS happened even in the second [use 
of] rasburicase. Some diseases and conditions, even in the 
best situation, still may cause trouble, and sometimes I 
encounter that. 

Even after using all my prophylactic measures, I still may 
find these severe problems…like renal dysfunction. But the 
use of more aggressive strategies can lower the risk of these 
conditions. Drug-related adverse events [AEs] were very low 
in general. But you can argue that some of these AEs could be 
artifacts [because] the therapies employed in the treatment 
of these patients can also produce fatigue, pain, anorexia, 
and so on. What you see in general is not a significant AE 
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profile, but it may be a little more when you compare with 
the allopurinol alone. Although [the profile] may be mixed, 
because allopurinol can also produce problems like a classi-
cal skin rash, that sometimes can be dramatic. n
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PEREZ: I treat a good [number] of 
patients with BCC, both with HHIs and 
with cemiplimab-rwlc [Libtayo]. I think 
the main unmet clinical need is that if a 
patient has no response to cemiplimab 
[but] responds [to HHIs], unfortunately 
it’s not [for] that long. [In addition to] 
the durability of HHIs, [another issue 
is] how to manage the adverse events 
[AEs] of the HHIs in the long term. 

That’s part of what I see as an unmet 
need. There are pros and cons of this 
modality, which is mostly what I use. 
[One of] the pros is that it can control 
disease well, but with the AEs, patients 
have some issues in the long term. 

Most patients end up losing a good 
amount of weight. Using the drug 
intermittently doesn’t help much. We 

usually have to hold the treatment 
for 2 weeks, or even 4 weeks, so the 
patient can catch up with their weight. 
That’s the main AE. 

I don’t have a lot of concerns with 
cemiplimab, but the response rate in 
BCC is a little lower than in cutaneous 
squamous cell carcinoma [CSCC]. But 
that’s the issue with cemiplimab. It 
can work well, but not for all patients. 
This might be just because these are 
patients who have been treated before. 

Obviously, cemiplimab is a lot easier 
to manage. But I did have some issues 
trying to get cemiplimab up front to 
some patients because of the insurance 
coverage. [The insurance compa-
nies] wanted me to use an HHI before 
[using cemiplimab].

Roundtable Discussion:  
Examining the Challenges  
of Hedgehog Pathway Inhibitors  
and Immunotherapy in Basal  
Cell Carcinoma

A man aged 88 years presented with a nonhealing ulcer on the lateral 
aspect of his nose. Ten years prior, he had surgical excisions of 2 nodular 
basal cell carcinomas (BCCs) of the trunk (0.4 × 0.4 cm and 0.5 × 0.8 cm, 
both with no perivascular or perineural invasion). Biopsy demonstrated 
infiltrative BCC. The multidisciplinary team is not in favor of surgery or 
radiotherapy for this lesion based on its size and location. After treatment 
options were discussed with the patient, the patient declined radiotherapy 
or surgery. 

DISCUSSION QUESTIONS
• What do you view as the pros and cons of each treatment option for 

locally advanced/metastatic BCC?
• Have you used a Hdegehog pathway inhibitor (HHI) in your practice?

 ◦ If yes, please discuss your experience(s) with this class of agents.
• How should eligibility for an HHI be determined?

 ◦ Are there specific patients for whom you would not use an HHI but 
for whom you would use a PD-1 inhibitor?

 ◦ Do you have any experience using a PD-1 inhibitor in a patient with 
BCC who has not already received an HHI? 

CASE SUMMARY
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WORDEN: That’s interesting, even though the label says 
otherwise.1 But I understand sometimes [that happens]. 

DRUCK: I am a general oncologist, and I treat all cancers. 
We’re giving [PD-1 and PD-L1 inhibitors] to all patients. I feel 
that the general response rate is going to be about 25% or 30%, 
but if a patient responds, they’re going to do very well in the 
long term. The problem with the HHIs is that there are a lot of 
AEs initially. I was impressed when I gave it to my patients, but 
then I experienced problems afterward. I would say to them, 
“But the cancer is better.” And they would tell me, “But I can’t 
eat, and I can’t smell.” We’re comfortable with immunotherapy. 
We’re giving it to everybody now, whatever the cancer.

WORDEN: If the insurance companies don’t give you a hard 
time about approval, would cemiplimab be your [first choice]? 

DRUCK: I’d have to think about it. We don’t see enough of 
these cancers to say [we] have a standard regimen. 

BEED: We see a lot of skin cancers, hidden under patients’ 
beards and under their hair. I used an HHI not long after it 
came out. I have a patient on it, and she does have prob-
lems. She’s now in her 90s. We keep her on the drug for 6 to 
9 months [at a time]. Right now, she’s on a hold. 

But I have started using the [PD-1/PD-L1 inhibitors].… I’m 
really impressed with the immunotherapies, and I like the 
HHIs, except that the patients lose weight. 

ZIARI: If a patient is not a candidate [for an HHI] or if they 
progress on an HHI, I would use cemiplimab. I have used it 
for 4 years for CSCC, and I have used it for BCC. I haven’t 
been much impressed with the BCC response, though. It was 
approximately a 29% total response rate, and the complete 
response rate was 6% or less, but it still is better than the 
other options we have [From the Data2].

WORDEN: It’s interesting about the unmet needs. Some 
participants talk about AEs. One thing that’s interesting is 
that there are data that just came out for cemiplimab in CSCC 
in the neoadjuvant setting.3 Dr Maher, do you think there would 

be a role to treat these patients up front with these agents 
before going to surgery?

MAHER: For BCC, yes. You’re asking where gaps exist; I 
think a neoadjuvant indication is where a gap exists, for sure.

WORDEN: Yes, I agree.

D’SILVA: I’ve done that in patients with CSCC who are unre-
sectable. And I do get a PD-L1 status for all my patients. It 
is not necessary, but if it is positive, it gives you the feeling 
that the patient is going to respond, and patients are [then] 
able to go for surgical resection.

WORDEN: Yes, it’s great. The data were just published in the 
New England Journal of Medicine.3 I think that’s fantastic. I 
do think that there is a need there. We have a paper that we 
published in Oncologist, for BCC of the eye, [that showed a] 
100% organ-preservation rate [with vismodegib (Erivedge)], 
so that patients can salvage their vision and have surgery that 
was downgraded from orbital exenteration.4 I think there’s 
more of a need as this comes forward.

I think one thing that we really need to pay attention to is 
fatigue. A lot of these patients are older. I have seen fatigue 
that can easily be nearly grade 2 or even grade 3 after 1 
cycle of treatment. Some of these older patients become 
profoundly fatigued. 

The patient was started on vismodegib 150 mg  
oral daily.

DISCUSSION QUESTIONS
• For how long do you typically continue an HHI?
• What are the systemic therapy options for  

this patient?
• What are the goals of therapy for patients like this 

with infiltrative BCC who are not good candidates 
for surgery?

CASE UPDATE

In a phase 2 trial (NCT03132636) of 84 patients with locally advanced BCC who received 
cemiplimab after prior hdegehog pathway inhibitor therapy, the objective response rate 
was 31%.2 The disease control rate was 80% and the durable disease control rate was 60%. 
At a median follow-up of 15 months, the median progression-free survival (PFS) was  
19 months, with a 6-month PFS rate of 76% and a 12-month PFS rate of 57%. 

FROM THE DATA
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WORDEN: The patient whom we presented earlier declined 
surgery and radiation therapy, and he was started on vismo-
degib. Some of you already talked about how you use this 
drug, treating for 9 months and then giving a break. [In 
regard to systemic therapy options,] I think we have 2, 
maybe 3, options. And what are the goals of therapy? 

D’SILVA: The HHIs are typically used by the dermatolo-
gists. When they refer to medical oncology, we use immu-
notherapy. I’ve used [an HHI] only once for my patient, but 
I’ve been a big fan of immunotherapy.

WORDEN: That’s interesting. It sounds like Dr D’Silva 
doesn’t routinely prescribe the HHIs. I’m curious to know, 
of the folks here who are medical oncologists, is that true 
for all of you? Or is that not necessarily true?

YOO: I think, overall, unless you’re at a high-volume skin 
malignancy center, it’s pretty rare. But I am in a unique situ-
ation. I work with a lot of skull base surgeons here, so I do 
get a lot of [patients with] unresectable BCC going into the 
eye or skull base. I had a similar situation, and I had to do 
neoadjuvant therapy with an HHI. I think the partial response 
rate of my preferred choice was close to 50%, although some 
AEs can be daunting [in regard to maintaining] quality of life.5

WORDEN: Dr Mina, I have a question for you, [as a derma-
tologist and Mohs surgeon]. Do you prescribe primarily 
vismodegib, or do you use sonidegib [Odomzo]? I’m curious 
to know what your method is, outside of surgery.

MINA: I exclusively prescribe vismodegib, simply because 
that was the one that came out first. I haven’t tried sonidegib.

WORDEN: Is that true of everybody else who prescribes 
these, that your first [choice] would be vismodegib?

ZIARI: Yes, it is true for me. I have used vismodegib for several 
years, and I feel comfortable managing the AEs and the dosing. 

WORDEN: I know Dr Mina wouldn’t be using cemiplimab in 
her dermatology-Mohs surgery practice. For medical oncolo-
gists, do these patients show up without having been treated 
with HHIs, or are they almost always treated with HHIs [first], 
and then they come to you because they failed, and now you 
need to give them immunotherapy?

YOO: The patients coming to my clinic are mostly naive to 
systemic therapy.

PEREZ: Some dermatologists are comfortable with it. Most 
of the [dermatologists] that refer to me don’t use HHIs. They 

just refer the patients, [and] we give them systemic therapy. 
But I think every practice is different.

JI: I was sent a patient to [prescribe HHIs; what they were 
told was “oral chemotherapy”].

WORDEN: At our center, it’s interesting. The ophthalmolo-
gists and the head and neck surgeons will send [patients] to 
me, and I start with HHIs, [or] sometimes with cemiplimab. 
But there are dermatologists [who treat patients with condi-
tions] like Gorlin syndrome in their clinics as well, so, here 
at the University of Michigan, it’s a mixture of both.

MAHER: I would say it’s probably the exception rather than 
the rule to have a dermatologist prescribe it. I personally 
do, but I get sent these patients by other dermatologists.

WORDEN: Yes. Dr Mina, do you feel comfortable now, after 
prescribing these drugs, dealing with the AEs?

MINA: I think most surgeons probably use [vismodegib] 
a good bit. I know a lot of my friends and colleagues use 
it. Like Dr Maher said, a lot of our general dermatology 
colleagues will send [patients] to us [for] it. I feel fine 
prescribing it. Patients usually take drug holidays. They 
always seem to get the AEs. But when I feel like they’ve 
reached the [limit] on taking it, or if they have fatigue, then 
I will send [them] to medical oncology. 

JI: Maybe this is a little different in the academic centers 
vs in community practice. I [find it] hard to imagine that our 
dermatologist colleagues in the community would like to 
write a prescription for [what they may refer to as an “oral 
chemotherapy”].

MAHER: Yes, but the thing is, it’s not chemotherapy, right? 
I always tell dermatologists, “You prescribe methotrexate 
[Trexall] and cyclosporine [Neoral] with impunity. Those 
are far more dangerous than an HHI.” What trips up the 
dermatologists is the oncologic monitoring of effect; that is, 
getting into the habit of getting baseline scans and knowing 
when to do monitoring scans. I think that’s the part that a 
lot of physicians don’t want to be responsible for, if they’re 
less oncologically focused.

DRUCK: The referral patterns are changing.… The medical 
oncologists are being bought out by the local hospitals. 
I started my practice about 33 years ago. Now we have 
about 30 physicians at my local hospital, multispecialty 
and multioncology. And what’s happening is that any [physi-
cian] who wanted to give these drugs on their own is not 
doing that anymore. 
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They’re beginning to realize that there’s a beehive of 
activity here, and they’re realizing that it’s just not worth 
the time, effort, money, etc, to do it. I think we should recog-
nize that the single dermatologists are all being bought out, 
and the single medical oncologists are gone. So, it doesn’t 
seem to me that you’re going to see as much of this activity. 

WORDEN: Yes, it’s interesting. Along with [that, HHIs] can 
be an oral medication, [in contrast with] intravenous chemo-
therapy or immunotherapy, [with the focus] more on office 
visits and managing AEs. I can definitely see a commercial 
aspect to this. 

After 2 months on therapy, the patient experienced 
painful joints and muscle spasms; he had lost 10 lb 
since treatment initiation. His muscle pain did not 
significantly improve with nutritional and hydration 
counseling, physical therapy, or amlodipine [Norvasc]. 
Additionally, he experienced dysgeusia.

Vismodegib was held for 2 weeks. Symptoms 
returned after reinitiation. The patient expressed 
reservations about continuing therapy.

CASE UPDATE

WORDEN: When you give breaks and then reinitiate treat-
ment, how many times do you feel like you’re successful?

MINA: I guess I’m unsuccessful, ultimately, because every 
patient I’ve put on vismodegib has ultimately stopped.

WORDEN: Fair enough.

MINA: I don’t have a great track record, but I have had 
success with patients being on [vismodegib] for about a year 
and a half; that would probably be my maximum. A lot of these 
patients are lost to follow-up. They don’t follow up with anyone.

MAHER: [Lack of follow-up is probably] how they got to have 
locally advanced disease in the first place.

MINA: Exactly.

WORDEN: And once in a while, some of these patients may 
have some durability of response and not come back. I have 
that issue with my patients as well. 

BEED: I certainly think [cemiplimab] works. I don’t see 
where it would be different. I’m a medical oncologist in 
a rural area, so we treat everything, [including] a lot of 
complex patients. I feel comfortable [using cemiplimab]. 

It’s worked well, but a lot of times the patients have 
comorbidities or other cancers, and so you treat the 
[BCC], because a patient has some deformity on their 
ear or whatever, and the patient ends up dying of some-
thing else before [the BCC] becomes a problem. These 
patients are not young.

DRUCK: The issue for me is [determining] when would I 
stop the treatment. Most of the immunotherapies probably 
work within the first 4 cycles, and even though we give it for 
1 or 2 years, the truth is that when the patients respond, 
[and then] they go off treatment, you can see they’re still 
responding. So, if you see a locally advanced tumor, the 
question in my mind is, if I give the patient 3 or 4 cycles and 
[the cancer] goes away, would I stop treatment? As opposed 
to a metastatic cancer, where I’m stuck because of the FDA 
approval,6 and I have to continue to treat. 

WORDEN: That’s a good question: when do we stop? I 
don’t know that we know, but it is an interesting question 
that you pose. Something that I’ve done is to treat with 
vismodegib, and then [when] patients progressed, I’ve 
put them on cemiplimab. Then if there’s progression, I’ve 
had responses when I’ve restarted the vismodegib while 
the patients are [still] on the cemiplimab. I’ve had some 
success with that. I don’t know how much duration there 
is, because I haven’t studied it. For some reason, I do occa-
sionally see some reinitiation of the change in the micro-
environment by restarting the small molecule inhibitor. n
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