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1L aRCC treatment that

OFFERS A BALANCE OF DATA:
superior OS,* safety & tolerability,
patient-reported quality of life1-6†‡

*vs sunitinib in patients with previously untreated aRCC.4
†
The primary endpoint was PFS (16.6 months with CABOMETYX + OPDIVO vs 8.3 months with sunitinib; HR=0.51; 95% CI: 0.41-0.64; P<0.0001).
The secondary endpoints included OS (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), ORR, and safety.1,4

INDICATIONS

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

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS

Hemorrhage: Severe and fatal hemorrhages occurred with CABOMETYX.
The incidence of Grade 3 to 5 hemorrhagic events was 5% in CABOMETYX
patients in RCC, HCC, and DTC studies. Discontinue CABOMETYX for Grade
3 or 4 hemorrhage and prior to surgery as recommended. Do not administer
CABOMETYX to patients who have a recent history of hemorrhage,
including hemoptysis, hematemesis, or melena.
Perforations and Fistulas: Fistulas, including fatal cases, occurred in 1% of
CABOMETYX patients. Gastrointestinal (GI) perforations, including fatal
cases, occurred in 1% of CABOMETYX patients. Monitor patients for signs
and symptoms of fistulas and perforations, including abscess and sepsis.
Discontinue CABOMETYX in patients who experience a Grade 4 fistula or
a GI perforation.
Thrombotic Events: CABOMETYX increased the risk of thrombotic events.
Venous thromboembolism occurred in 7% (including 4% pulmonary
embolism) and arterial thromboembolism in 2% of CABOMETYX patients.
Fatal thrombotic events occurred in CABOMETYX patients. Discontinue
CABOMETYX in patients who develop an acute myocardial infarction or
serious arterial or venous thromboembolic events that require medical
intervention.
Hypertension and Hypertensive Crisis: CABOMETYX can cause
hypertension, including hypertensive crisis. Hypertension was reported in
37% (16% Grade 3 and <1% Grade 4) of CABOMETYX patients. Do not initiate
CABOMETYX in patients with uncontrolled hypertension. Monitor blood
pressure regularly during CABOMETYX treatment. Withhold CABOMETYX
for hypertension that is not adequately controlled with medical management;
when controlled, resume at a reduced dose. Permanently discontinue
CABOMETYX for severe hypertension that cannot be controlled with antihypertensive therapy or for hypertensive crisis.
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
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treatment. Consider more frequent monitoring of liver enzymes than when the
drugs are administered as single agents. For elevated liver enzymes, interrupt
CABOMETYX and nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 4
increased ALT or AST were seen in 11% of patients. ALT or AST >3 times ULN
(Grade ≥2) was reported in 83 patients, of whom 23 (28%) received systemic
corticosteroids; ALT or AST resolved to Grades 0-1 in 74 (89%). Among the
44 patients with Grade ≥2 increased ALT or AST who were rechallenged
with either CABOMETYX (n=9) or nivolumab (n=11) as a single agent or with
both (n=24), recurrence of Grade ≥2 increased ALT or AST was observed in
2 patients receiving CABOMETYX, 2 patients receiving nivolumab, and 7
patients receiving both CABOMETYX and nivolumab. Withhold and resume
at a reduced dose based on severity.
Adrenal Insufficiency: CABOMETYX in combination with nivolumab can
cause primary or secondary adrenal insufficiency. For Grade 2 or higher
adrenal insufficiency, initiate symptomatic treatment, including hormone
replacement as clinically indicated. Withhold CABOMETYX and/or nivolumab
and resume CABOMETYX at a reduced dose depending on severity.
Adrenal insufficiency occurred in 4.7% (15/320) of patients with RCC who
received CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2
(1.9%) adverse reactions. Adrenal insufficiency led to permanent
discontinuation of CABOMETYX and nivolumab in 0.9% and withholding of
CABOMETYX and nivolumab in 2.8% of patients with RCC.
Approximately 80% (12/15) of patients with adrenal insufficiency received
hormone replacement therapy, including systemic corticosteroids. Adrenal
insufficiency resolved in 27% (n=4) of the 15 patients. Of the 9 patients in
whom CABOMETYX with nivolumab was withheld for adrenal insufficiency, 6
reinstated treatment after symptom improvement; of these, all (n=6) received
hormone replacement therapy and 2 had recurrence of adrenal insufficiency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients.
Monitor urine protein regularly during CABOMETYX treatment. For Grade 2
or 3 proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1
proteinuria, resume CABOMETYX at a reduced dose. Discontinue
CABOMETYX in patients who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of CABOMETYX
patients. ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion,
tooth or periodontal infection, toothache, gingival ulceration or erosion,
persistent jaw pain, or slow healing of the mouth or jaw after dental surgery.
Perform an oral examination prior to CABOMETYX initiation and periodically
during treatment. Advise patients regarding good oral hygiene practices.
Withhold CABOMETYX for at least 3 weeks prior to scheduled dental
surgery or invasive dental procedures, if possible. Withhold CABOMETYX for
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CheckMate-9ER study design
A randomized (1:1), open-label, Phase 3 trial
vs sunitinib in 651 patients with previously
untreated aRCC with a clear-cell component.
The trial evaluated CABOMETYX 40 mg
(starting dose) PO once daily in combination
with OPDIVO 240 mg flat dose IV every 2
weeks vs sunitinib 50 mg (starting dose) PO
once daily for 4 weeks, followed by 2 weeks
off, per cycle. The primary endpoint was
PFS, and secondary endpoints included OS,
ORR, and safety.1,3,4,7
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PREFERRED

National
Comprehensive
Cancer Network®
(NCCN®)

Cabozantinib (CABOMETYX) + nivolumab
(OPDIVO) is a 1L combination with a
Category 1, preferred designation across all
IMDC risk groups in clear-cell aRCC8
NCCN makes no warranties of any kind whatsoever regarding their
content, use or application and disclaims any responsibility for their
application or use in any way.

Quality of life was evaluated as an exploratory
endpoint using the FKSI-19 scale, and the clinical
significance is unknown.4,6

‡

development of ONJ until complete resolution, resume at a reduced dose.
Impaired Wound Healing: Wound complications occurred with
CABOMETYX. Withhold CABOMETYX for at least 3 weeks prior to elective
surgery. Do not administer CABOMETYX for at least 2 weeks after major
surgery and until adequate wound healing. The safety of resumption
of CABOMETYX after resolution of wound healing complications has not
been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a
syndrome of subcortical vasogenic edema diagnosed by characteristic
findings on MRI, can occur with CABOMETYX. Evaluate for RPLS in patients
presenting with seizures, headache, visual disturbances, confusion, or altered
mental function. Discontinue CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism, has
been observed with CABOMETYX. Based on the safety population, thyroid
dysfunction occurred in 19% of patients treated with CABOMETYX, including
Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior to the
initiation of CABOMETYX and monitored for signs and symptoms of thyroid
dysfunction during CABOMETYX treatment. Thyroid function testing and
management of dysfunction should be performed as clinically indicated.
Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on the safety
population, hypocalcemia occurred in 13% of patients treated with
CABOMETYX, including Grade 3 in 2% and Grade 4 in 1% of patients.
Laboratory abnormality data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with
CABOMETYX, including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during
treatment. Withhold and resume at reduced dose upon recovery or
permanently discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise pregnant
women and females of reproductive potential of the potential risk to a fetus.
Verify the pregnancy status of females of reproductive potential prior to
initiating CABOMETYX and advise them to use effective contraception
during treatment and for 4 months after the last dose.

ADVERSE REACTIONS

The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE, decreased appetite,
hypertension, nausea, vomiting, weight decreased, constipation.
For additional safety information, please see Brief Summary of
the Prescribing Information for CABOMETYX on adjacent pages.
You are encouraged to report negative side effects of
prescription drugs to the FDA. Visit www.FDA.gov/medwatch
or call 1-800-FDA-1088.
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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 treatment and for 4 months after the final dose.
Hepatic Impairment: In patients with moderate hepatic impairment,
reduce the CABOMETYX dosage. Avoid CABOMETYX in patients with
severe hepatic impairment.
1L=first-line; aRCC=advanced renal cell carcinoma; CI=confidence interval; FKSI-19=
Functional Assessment of Cancer Therapy-Kidney Symptom Index 19; HR=hazard ratio;
IMDC=International Metastatic RCC Database Consortium; IV=intravenous; ORR=overall
response rate; OS=overall survival; PFS=progression-free survival; PO=orally.
References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis, Inc, 2021.
2. Data on file. Topline 9ER. Exelixis, Inc. 3. Motzer RJ, Choueiri TK, Powles T, et al. Nivolumab
plus cabozantinib versus sunitinib for advanced renal cell carcinoma: outcomes by
sarcomatoid histology and updated trial results with extended follow-up of CheckMate
9ER. Poster presented at: Genitourinary Cancers Symposium; February 11-13, 2021.
4. 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. 5. Choueiri TK, Powles T, Burotto M, et al. Nivolumab plus cabozantinib
versus sunitinib in first-line treatment for advanced renal cell carcinoma: first results from
the randomized phase 3 CheckMate 9ER trial. Presented at: European Society for Medical
Oncology (ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation 6960.
6. 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. 7. Apolo AB, Powles T, Burotto M, et al.
Nivolumab plus cabozantinib versus sunitinib for advanced renal cell carcinoma: outcomes
by baseline disease characteristics in the phase 3 CheckMate 9ER trial. Poster presented at:
American Society of Clinical Oncology (ASCO) Annual Meeting; June 4-8, 2021.
8. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) for Kidney Cancer V1.2022. © National Comprehensive Cancer
Network, Inc. 2021. All rights reserved. Accessed July 27, 2021. To view the most recent and
complete version of the guideline, go online to NCCN.org.
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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 CABOMETYXtreated 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.
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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, activecontrolled trials (CABOSUN, METEOR), 467 patients with HCC
enrolled in a randomized, placebo-controlled trial (CELESTIAL),
in 125 patients with DTC enrolled in a randomized, placebocontrolled 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 CABOMETYXtreated 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

Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis
Constipation
Abdominal pain3
Dyspepsia
General
Fatigue
Mucosal inflammation
Asthenia
Metabolism and Nutrition
Decreased appetite

CABOMETYX
(n=331) 1

Everolimus
(n=322)

All
Grade
All
Grade
Grades2
3-4
Grades2
3-4
Percentage (%) of Patients
74
50
32
22
25
23
12

11
4
2
2
<1
4
<1

28
28
14
24
19
13
5

2
<1
<1
2
<1
2
0

56
19
19

9
<1
4

47
23
16

7
3
2

46

3

34

<1
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Adverse Reaction

ls

Skin and Subcutaneous
Tissue
Palmar-plantar
erythrodysesthesia
Rash4
Dry skin
Vascular
Hypertension5
Investigations
Weight decreased
Nervous System
Dysgeusia
Headache
Dizziness
Endocrine
Hypothyroidism
Respiratory, Thoracic,
and Mediastinal
Dysphonia
Dyspnea
Cough
Blood and Lymphatic
Anemia
Musculoskeletal and
Connective Tissue
Pain in extremity
Muscle spasms
Arthralgia
Renal and Urinary
Proteinuria

a,

b

1
2
3
4

g

5

CABOMETYX
(n=331) 1

Everolimus
(n=322)

All
Grade
All
Grade
Grades2
3-4
Grades2
3-4
Percentage (%) of Patients

42

8

6

<1

23
11

<1
0

43
10

<1
0

39

16

8

3

31

2

12

0

24
11
11

0
<1
0

9
12
7

0
<1
0

21

0

<1

<1

20
19
18

<1
3
<1

4
29
33

0
4
<1

17

5

38

16

14
13
11

1
0
<1

8
5
14

<1
0
1

12

2

9

<1

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

Other clinically important adverse reactions (all grades) that were
reported in <10% of patients treated with CABOMETYX included:
wound complications (2%), convulsion (<1%), pancreatitis (<1%),
osteonecrosis of the jaw (<1%), and hepatitis cholestatic (<1%).
Table 2. Laboratory Abnormalities Occurring in ≥ 25%
Patients Who Received CABOMETYX in METEOR

X

Laboratory Abnormality

Chemistry
Increased AST
Increased ALT
Increased creatinine
Increased triglycerides
Hypophosphatemia
Hyperglycemia
Hypoalbuminemia
Increased ALP
Hypomagnesemia
Hyponatremia
Increased GGT
Hematology
Leukopenia
Neutropenia
Anemia1
Lymphopenia
Thrombocytopenia

e

o

CABOMETYX
Everolimus
(n=331)
(n=322)
All
Grade
All
Grade
Grades
3-4
Grades
3-4
Percentage (%) of Patients
74
68
58
53
48
37
36
35
31
30
27

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

40
32
71
73
36
59
28
29
4
26
43

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

35
31
31
25
25

<1
2
4
7
<1

31
17
71
39
27

<1
<1
17
12
<1

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

CABOSUN
The safety of CABOMETYX was evaluated in CABOSUN, a
randomized, open-label trial in patients with advanced renal cell
carcinoma, in which 78 patients received CABOMETYX 60 mg
once daily and 72 patients received sunitinib 50 mg once 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
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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 nondosing days). The dose was reduced in 46% of patients receiving
CABOMETYX and in 35% of patients receiving sunitinib. The dose
was held in 73% of patients receiving CABOMETYX and in 71%
of patients receiving sunitinib. Based on patient disposition, 21%
of patients receiving CABOMETYX and 22% of patients receiving
sunitinib discontinued due to an adverse reaction.
Table 3. Grade 3-4 Adverse Reactions Occurring in ≥ 1%
Patients Who Received CABOMETYX in CABOSUN
Adverse Reaction
Patients with any Grade
3-4 Adverse Reaction
Gastrointestinal
Diarrhea
Stomatitis
Nausea
Vomiting
Constipation
General
Fatigue
Pain
Metabolism and Nutrition
Hyponatremia2
Hypophosphatemia2
Decreased appetite
Dehydration
Hypocalcemia2
Hypomagnesemia2
Hyperkalemia2
Skin and Subcutaneous
Tissue
Palmar-plantar
erythrodysesthesia
Skin ulcer
Vascular
Hypertension3
Hypotension
Angiopathy
Investigations
Increased ALT2
Weight decreased
Increased AST2
Increased blood
creatinine2
Lymphopenia2
Thrombocytopenia2
Nervous System
Syncope
Respiratory, Thoracic, and
Mediastinal
Dyspnea
Dysphonia
Blood and Lymphatic
Anemia
Psychiatric
Depression
Confusional state
Infections
Lung infection
Musculoskeletal and
Connective Tissue
Back pain
Bone pain
Pain in extremity
Arthralgia

ONCsupplement1221_Cover1.indd 5
72299_Exelixis_Cabometyx_HCP-Brief_ONCOLOGY-CancerNetwork_7-75x10-75_r3v1jl.indd 2

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

65

10
5
3
1
1

11
6
4
3
0

6
5

17
0

9
9
5
4
3
3
1

8
7
1
1
0
0
3

8

4

3

0

28
5
1

21
1
1

5
4
3

0
0
3

3

3

1
1

6
11

5

0

1
1

6
0

1

3

4
1

0
1

4

0

4
3
3
1

0
1
0
0

Adverse Reaction
Renal and Urinary
Renal failure acute
Proteinuria

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

1
1

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

CHECKMATE-9ER
The safety of CABOMETYX with nivolumab was evaluated in
CHECKMATE-9ER, a randomized, open-label study in patients
with previously untreated advanced RCC. Patients received
CABOMETYX 40 mg orally once daily with nivolumab 240 mg
over 30 minutes every 2 weeks (n=320) or sunitinib 50 mg
daily, administered orally for 4 weeks on treatment followed
by 2 weeks off (n=320). CABOMETYX could be interrupted or
reduced to 20 mg daily or 20 mg every other day. The median
duration of treatment was 14 months (range: 0.2 to 27 months) in
CABOMETYX and nivolumab-treated patients. In this trial, 82% of
patients in the CABOMETYX and nivolumab arm were exposed
to treatment for >6 months and 60% of patients were exposed to
treatment for >1 year.
Serious adverse reactions occurred in 48% of patients receiving
CABOMETYX and nivolumab.
The most frequent (≥2%) serious adverse reactions were
diarrhea, pneumonia, pneumonitis, pulmonary embolism, urinary
tract infection, and hyponatremia. Fatal intestinal perforations
occurred in 3 (0.9%) patients.
Adverse reactions leading to discontinuation of either CABOMETYX
or nivolumab occurred in 20% of patients: 8% CABOMETYX only,
7% nivolumab only, and 6% both drugs due to the same adverse
reaction at the same time. Adverse reactions leading to dose
interruption or reduction of either CABOMETYX or nivolumab
occurred in 83% of patients: 46% CABOMETYX only, 3% nivolumab
only, and 21% both drugs due to the same adverse reaction at the
same time, and 6% both drugs sequentially.
The most common adverse reactions reported in ≥20% of patients
treated with CABOMETYX and nivolumab were diarrhea, fatigue,
hepatotoxicity, PPE, stomatitis, rash, hypertension, hypothyroidism,
musculoskeletal pain, decreased appetite, nausea, dysgeusia,
abdominal pain, cough, and upper respiratory tract infection.
Table 4. Adverse Reactions in ≥15% of Patients receiving
CABOMETYX and Nivolumab-CHECKMATE-9ER
Adverse Reaction

CABOMETYX
Sunitinib
and Nivolumab
(n=320)
(n=320)
Grades Grades Grades Grades
1-4
3-4
1-4
3-4
Percentage (%) of Patients

Gastrointestinal
Diarrhea
64
7
Nausea
27
0.6
Abdominal Paina
22
1.9
Vomiting
17
1.9
b
15
0
Dyspepsia
General
c
51
8
Fatigue
Hepatobiliary
d
44
11
Hepatotoxicity
Skin and Subcutaneous Tissue
Palmar-plantar
40
8
erythrodysesthesia
37
3.4
Stomatitise
36
3.1
Rashf
Pruritis
19
0.3
Vascular
36
13
Hypertensiong
Endocrine
34
0.3
Hypothyroidismh
Musculoskeletal and Connective Tissue
33
3.8
Musculoskeletal paini
Arthralgia
18
0.3
Metabolism and Nutrition
Decreased appetite
28
1.9
Nervous System Disorders
Dysgeusia
24
0
Headache
16
0
Respiratory, Thoracic, and Mediastinal
20
0.3
Coughj
Dysphonia
17
0.3

47
31
15
21
22

4.4
0.3
0.3
0.3
0.3

50

8

26

5

41

8

46
14
4.4

4.4
0
0

39

14

30

0.3

29
9

3.1
0.3

20

1.3

22
12

0
0.6

17
3.4

0
0
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Adverse Reaction

Infections and Infestations
Upper respiratory tract
infectionk

CABOMETYX
Sunitinib
and Nivolumab
(n=320)
(n=320)
Grades Grades Grades Grades
1-4
3-4
1-4
3-4
Percentage (%) of Patients
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 maculopapular, rash papular, rash pruritic.
g
Includes blood pressure increased, blood pressure systolic increased.
h
Includes primary hypothyroidism.
i
Includes back pain, bone pain, musculoskeletal chest pain,
musculoskeletal discomfort, myalgia, neck pain, pain in extremity,
spinal pain.
j
Includes productive cough.
k
Includes nasopharyngitis, pharyngitis, rhinitis

Table 5. Laboratory Values Worsening from Baselinea
Occurring in >20% of Patients receiving CABOMETYX and
Nivolumab-CHECKMATE-9ER
Laboratory
Abnormality
Chemistry
Increased ALT
Increased AST
Hypophosphatemia
Hypocalcemia
Hypomagnesemia
Hyperglycemia
Hyponatremia
Increased lipase
Increased amylase
Increased alkaline
phosphatase
Increased creatinine
Hyperkalemia
Hypoglycemia
Hematology
Lymphopenia
Thrombocytopenia
Anemia
Leukopenia
Neutropenia
a

CABOMETYX and
Sunitinib
Nivolumab
Grades Grades Grades Grades
1-4
3-4
1-4
1-4
Percentage (%) of Patients
79
77
69
54
47
44
43
41
41

9.8
7.9
28
1.9
1.3
3.5
11
14
10

39
57
48
24
25
44
36
38
28

3.5
2.6
10
0.6
0.3
1.7
12
13
6

41

2.8

37

1.6

39
35
26

1.3
4.7
0.8

42
27
14

0.6
1
0.4

42
41
37
37
35

6.6
0.3
2.5
0.3
3.2

45
70
61
66
67

10
9.7
4.8
5.1
12

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

Hepatocellular Carcinoma
The safety of CABOMETYX was evaluated in CELESTIAL,
a randomized, 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

Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis
Dyspepsia
General
Fatigue
Asthenia
Mucosal inflammation
Metabolism and
Nutrition
Decreased appetite
Skin and
Subcutaneous Tissue
Palmar-plantar
erythrodysesthesia
Rash3
Vascular
Hypertension4
Investigations
Weight decreased
Nervous System
Dysgeusia
Endocrine
Hypothyroidism
Respiratory, Thoracic,
and Mediastinal
Dysphonia
Dyspnea
Musculoskeletal and
Connective Tissue
Pain in extremity
Muscle spasms
1

2
3

4

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

10
2
<1
2
0

19
18
12
2
3

2
2
3
0
0

45
22
14

10
7
2

30
8
2

4
2
<1

48

6

18

<1

46

17

5

0

21

2

9

<1

30

16

6

2

17

1

6

0

12

0

2

0

8

<1

<1

0

19
12

1
3

2
10

0
<1

9
8

<1
<1

4
2

1
0

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

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

Chemistry
Increased LDH
Increased ALT
Increased AST
Hypoalbuminemia
Increased ALP
Hypophosphatemia
Hypokalemia
Hypomagnesemia
Increased amylase
Hypocalcemia
Hematology
Decreased platelets
Neutropenia
Increased hemoglobin

CABOMETYX
Placebo
N=467
N=237
All
Grade
All
Grade
Grades 3-4 Grades 3-4
Percentage of Patients

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

84
73
73
51
43
25
23
22
16
8

9
12
24
1
8
9
6
3
2
2

29
37
46
32
38
8
6
3
9
0

2
6
19
1
6
4
1
0
2
0

54
43
8

10
7
0

16
8
1

1
1
0

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

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

CABOMETYX
Placebo
(N=125)
(N=62)
All
Grade
All
Grade
2
Grades
3-4 Grades2 3-4

Adverse Reaction

Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis3
Dry mouth
General
Fatigue4
Metabolism and Nutrition
Decreased appetite
Skin and Subcutaneous
Tissue
Palmar-plantar
erythrodysesthesia
Vascular
Hypertension5
Investigations
Weight decreased
Nervous System
Dysgeusia
Headache
Respiratory, Thoracic,
and Mediastinal
Dysphonia
Pulmonary embolism
Renal and Urinary
Proteinuria
1

1
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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.

2
3
4
5

Percentage (%) of Patients

51
24
14
26
10

7
3
1
5
1

3
2
8
3
2

0
0
0
0
0

42

10

23

0

23

3

16

0

46

10

0

0

30

10

5

3

18

1

5

0

10
10

0
2

0
2

0
0

10
5

0
2

2
0

0
0

15

1

3

0

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

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

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

10
1
2
9
0
2
2
1

32
18
11
10
15
21
5
7

3
0
0
2
0
2
0
0
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CABOMETYX
Placebo
N=125
N=62
All
Grade
All
Grade
Grades
3 or 4
Grades
3 or 4
Percentage (%) of Patients
Hypokalemia
18
1
3
0
Hyponatremia
15
0
10
2
Hyperbilirubinemia
12
0
5
0
Hematology
Leukocytes
38
2
7
2
decreased
Neutrophils
31
2
5
2
decreased
Platelets
26
0
5
0
decreased

Laboratory
Abnormality

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
1
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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.

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.

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.

Important administration information
Instruct patients to take CABOMETYX at least 1 hour before or at
least 2 hours after eating.

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.

Revision 10/2021

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.

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

CABOMETYX is a registered trademark of Exelixis, Inc. © 2021
Exelixis, Inc.
Printed in USA 10/2021 CA-1121-4

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

ONCsupplement1221_Cover1.indd 7
72299_Exelixis_Cabometyx_HCP-Brief_ONCOLOGY-CancerNetwork_7-75x10-75_r3v1jl.indd 4

12/2/21 3:00 PM
10/21/21 6:41 PM

December 2021 • VOL. 35 • NO. 5

EDITORIAL
KRISTIE L. KAHL Vice President, Content
AUDREY STERNBERG Managing Editor
HAYLEY VIRGIL Senior Editor
MATTHEW FOWLER, ARIANA PELOSCI Assistant Editors
JENNIFER POTASH Copy Chief
PAUL SILVERMAN Copy Supervisor
MARIE-LOUISE BEST, KELLY KING Senior Copy Editors
CHENEY BALTZ, GEORGINA CARSON, KIRSTY MACKAY,
RON PANAROTTI, YASMEEN QAHWASH Copy Editors

DESIGN & PRODUCTION
ROBERT MCGARR Creative Director
KRISTEN MORABITO Art Director
MAIA THAGARD Senior Graphic Designer
JONATHAN SEVERN Circulation Director
KEYONNA GRAHAM Production Director

PUBLISHING & SALES
BRIAN HAUG Executive Vice President
609-325-4780 • bhaug@mmhgroup.com

Optimizing Therapy
in Frontline Multiple
Myeloma Not Eligible
for Transplant

MICHELLE JANIN Director of Sales
732-429-4316 • mjanin@mmhgroup.com

PATRIC PASTORE National Accounts Associate
609-955-1694 • ppastore@mjhlifesciences.com

KRISTEN KOEDERITZ National Accounts Associate
KKoederitz@mjhlifesciences.com

CORPORATE
MIKE HENNESSY JR President & CEO
JACK LEPPING Vice Chairman
NEIL GLASSER, CPA/CFE Chief Financial Officer

C. Ola Landgren, MD, PhD
Sylvester Comprehensive Cancer
Center
Miami, FL

JOE PETROZIELLO Executive Vice President, Global
Medical Affairs and Corporate Development

SILAS INMAN Senior Vice President, Content
MICHAEL BALL Senior Vice President, Operations
SHARI LUNDENBERG Vice President, Human Resources
& Administration

CHRIS HENNESSY Vice President, Mergers & Acquisitions

Cristina Gasparetto, MD
Duke Cancer Institute
Durham, NC

JEFF BROWN Executive Creative Director,
Creative Services

SUBSCRIPTIONS
888-527-7008

Peter Voorhees, MD
C H A I RM A N & F O U N D ER
MIKE HENNESSY SR

Levine Cancer Institute at Atrium
Health
Charlotte, NC

Craig C. Hofmeister, MD, MPH
Emory University
Atlanta, GA

MJH Life Sciences, LLC | 2 Clarke Dr. Suite 100, Cranbury, NJ 08512 |
(609) 716-7777

To watch the full event,
scan the QR code.

8

O N C O LO GY ®

ONC1221_ClinComm_Myeloma ATP.indd 8

O

lder patients who present with transplant-ineligible multiple myeloma are
often characterized by a wide range of
ages, fitness levels, and disease progression,
making this a challenging disease subtype
for clinicians to manage. At an Around the
Practice presentation hosted by CancerNetwork®, a panel of experts discussed how to
optimize first-line therapy for this patient
group. The discussion was moderated by
C. Ola Landgren, MD, PhD, professor of
medicine, chief of the Myeloma Program,
and Experimental Therapeutics Program
lead at the Sylvester Comprehensive Cancer Center of the University of Miami in
Miami, Florida.

Challenges in Treating
Transplant-Ineligible Disease
The 5-year overall survival (OS) rate for
patients with multiple myeloma that has
spread to distant parts of the body is 54%. 1
One single-institution study presented
at the 2019 American Society of Clinical
Oncology Annual Meeting reported that OS
in multiple myeloma can range from more
than 9 years for patients with stage I disease to
3.5 years for those with stage III.2 For
the roughly two-thirds of patients with
myeloma who are older than 65 years, those
December 2021
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rates can be even lower.3 And although
autologous stem cell transplants have
contributed to rising survival rates in
this disease, fewer than 20% of older
patients receive a stem cell transplant.4
Yet another challenge is the lack of
rigorous trials that include older patient subsets. Assuming patients could
access the locations, usually at academic
and tertiary referral centers, they still
might not be eligible for the trials, as
65 years is a common age limit used in
eligibility criteria, although some trials
may allow patients aged up to 75 years.
Therefore, many myeloma trials are not
representative of older, frail patients, so
extrapolating data for the very elderly
must be done with caution.

Assessing Fitness
Older patients who are medically fit may
not be good transplant candidates because
of the treatment’s effect on the body. “If
you have a 70-year-old [patient] in good
condition, you [may] give high-dose
chemotherapy and they age dramatically
over the span of a few weeks,” Cristina
Gasparetto, MD, professor of medicine at
Duke Cancer Institute in Durham, North
Carolina, explained. “Very fit patients can
lose everything during the transplant because they don’t have any reserve.”
Peter Voorhees, MD, director of outreach for hematologic malignancies in the
Plasma Cell Disorder Program, Department of Hematologic Oncology, at the
Levine Cancer Institute at Atrium Health
in Charlotte, North Carolina, therefore
said determining a patient’s level of fitness
is essential. “Age is not what we should be
using to determine transplant eligibility.
We have to do a good job of determining
that level of fitness; having that conversation with the patient in the clinic room
and giving them an ECOG performance
status of 1 is not sufficient,” he elaborated.
Voorhees pointed out that the International Myeloma Working Group (IMWG)
has its own frailty score, “which is useful
and is associated with worse outcomes
and higher rates of severe toxicity with
CANCE R N ETWOR K.COM
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therapy for those who are frail. I think
we need to start employing [that] in the
clinic more often.” The IMWG classifies
patients as fit, intermediate fit, and frail
using a simplified geriatric assessment
tool that takes into account patient age,
comorbidities, and activities of daily living (ADL), including instrumental ADL.

Access to Care
Gasparetto said it’s common for academic teaching hospitals to not
see many patients in the older patient group, as this group is typically
seen in community settings. As such,
she pointed out that several elements
should be considered to ensure that
patients can continue through the duration of treatment; these would include,
for instance, a social support network,
ability to follow through on routine lab
checks, and whether they can travel for
their treatment. “Sometimes we [as clinicians] forget about that,” she added.
Compared with those seen in academic settings, older patients with myeloma
treated in the community may not have
the same access to advanced treatments,

AROUND THE PRACTICE

such as transplant therapy, clinical trials,
and novel systemic therapies.

Patient Communication
Craig C. Hofmeister, MD, MPH, associate professor in the Department of
Hematology and Medical Oncology at
Emory University in Atlanta, Georgia,
communicating with older patients can
present its own challenges. In fact, different communications strategies are often
needed depending on if the patient is aged
40, 60, or 85 years. “My patients who are
85 years old often change quickly in
terms of tolerance and adverse effects,”
Hofmeister said. “All of a sudden, it’s not
that easy to get hold of them, bring them
in, see them.”

Comorbidities
In addition to the increasing frailty among
older patients, more comorbidities are also
to be expected and, in turn, increases in
adverse events associated with therapy.
Comorbidities may include a history of
myocardial infarction, congestive heart
failure, peripheral vascular disease, and
dementia, among others.

FIGURE. NCCN Guideline–Recommended Regimens for
Transplant-Ineligible Multiple Myeloma7
Category 1 (highest clinical evidence):

• Bortezomib plus lenalidomide and dexamethasone
• Daratumumab plus lenalidomide and dexamethasone
Other regimens:
• Bortezomib plus cyclophosphamide and dexamethasone
• Lenalidomide and low-dose dexamethasone
• Carfilzomib plus lenalidomide and dexamethasone
• Ixazomib plus lenalidomide and dexamethasone
• Daratumumab plus bortezomib, melphalan, and prednisone
• Daratumumab plus cyclophosphamide, bortezomib, and dexamethasone
• Bortezomib plus dexamethasone
• Cyclophosphamide plus lenalidomide and dexamethasone
• Carfilzomib plus cyclophosphamide and dexamethasone
NCCN, National Comprehensive Cancer Network.
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POLL QUESTION. How would you
treat this patient?
Daratumumab
plus lenalidomide/
dexamethasone

47%

Lenalidomide/
dexamethasone

0%

Daratumumab plus
cyclophosphamide,
bortezomib, and
dexamethasone

0%

Modified bortezomib
plus lenalidomide/
dexamethasone
Carfilzomib plus
lenalidomide/
dexamethasone

53%

0%

Response Assessment in
Transplant-Ineligible Myeloma
When assessing patients for response to
systemic therapy in this setting, the panel
discussed different strategies, which may
include regular blood work and repeated
bone marrow biopsies and imaging.
Hofmeister commented that for
standard-risk patients, tracking the
serum monoclonal protein light chains
is usually easiest when testing. “For your
oligosecretory and nonsecretory [disease],
assessment depends more on imaging. For

truly nonsecretory disease, bone marrow biopsies [are necessary] if they have
nothing else to track and no myeloma
bone disease,” said Hofmeister. “That’s
my standard in most patients.” He added
that 90% to 95% of the time, he’s just
doing blood tests and doesn’t repeat
imaging or marrow tests.
Voorhees says repeat bone marrow
testing for transplant-ineligible patients is
not likely unless they have oligosecretory
and nonsecretory disease. If they are in a
clinical trial, or there is some indication
for testing, repeat testing may be necessary, “particularly if they have high-risk
disease features cytogenetically.”
Regarding repeated imaging, Voorhees
said, “for the patient with extramedullary disease who has extensive uptake
on initial staging PET/CT, particularly
if they have high-risk disease features
cytogenetically, I would typically like
to repeat PET/CT imaging after the
initial therapy prior to transitioning to a
maintenance platform, to determine that
all sites of disease have responded.”
Gasparetto agreed with Voorhees’s
approach. “I think that the patients with
PET-positive disease are in a different
category and going from PET-positive to
PET-negative is extremely important. For
transplant-ineligible patients, if I don’t
make any changes in therapy, I don’t do
the bone marrow but rather monitor the
blood markers.”
On the other hand, Landgren does

more biopsies. “I like to repeat biopsies
if I intend to give more effective therapy
[based on] a prognostic indicator. The
data tell me that cytogenetics is less
powerful than achieving a deep response.”

Selecting Acceptable
Treatment Regimens
Next steps in treatment greatly depend on
the regimen, according to Voorhees. He
detailed patient outcomes from the SWOG
S0777 trial (NCT00644228), in which
patients who were not treatment planned
for transplant received 24 weeks of a
3-drug regimen—bortezomib (Velcade),
lenalidomide (Revlimid), and dexamethasone—followed by lenalidomide/
dexamethasone (Rd) vs Rd alone until
disease progression.5 Results showed that
the addition of bortezomib led to greater
progression-free survival and OS.
“I wouldn’t use the dexamethasone
until disease progression, but they did
deescalate therapy in that trial,” said
Voorhees.
In the MAIA trial (NCT02252172) of
daratumumab (Darzalex) plus Rd in patients with transplant-ineligible myeloma,
results showed that adding daratumumab
to Rd was superior to outcomes with Rd
alone.6 All 3 agents were continued until
disease progression or unacceptable toxicity was experienced.
Gasparetto said that to maintain tolerability, it may be necessary to deescalate
dexamethasone at a certain point. “After

Challenges in Treating
Transplant-Ineligible
Multiple Myeloma
cancernetwork.com/MMATP1_12.21

Assessing Responses to
Therapy in Transplant-Ineligible
Multiple Myeloma
cancernetwork.com/MMATP2_12.21

Treatment Options for
First-line Therapy in TransplantIneligible Multiple Myeloma
cancernetwork.com/MMATP3_12.21
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a while, you have to deescalate some of
the therapy.” she said. “MAIA is a deescalation by protocol because the daratumumab [is eventually administered] monthly,
and so you may choose to discontinue
the dexamethasone and continue the
lenalidomide, so I do that.”
Using protocols with 3 or more drugs
can make it easier to adjust therapy
according to patient needs.“I think we feel
emboldened to be able to make some adjustments more readily when the patient’s
quality of life is suffering,” Voorhees said.
“When you have somebody on these 3
drugs, and they have terrible fatigue and
diarrhea from the lenalidomide, you’ll feel
much more comfortable stripping that
away if they are still on the daratumumab.”
The National Comprehensive Cancer
Network guidelines outline therapeutic
options for transplant-ineligible multiple myeloma based on clinical evidence
(FIGURE).7

Patient Treatment
Panelists then considered 2 cases of
patients with multiple myeloma:
CASE 1
• A woman, aged 75 years,
presented with newly diagnosed
multiple myeloma with mild but
persistent low back pain and
progressive fatigue.
• Medical history: stage II
chronic kidney disease; cardiac
dysrhythmias; medically
controlled hypertension; diabetes
controlled with diet and exercise;
anemia
• ECOG performance status: 1
• Revised International Staging
System (R-ISS) stage:II
• Flourescence in situ hybridization
(FISH): t(11;14)
• The patient was deemed
transplant ineligible by her
treatment team.

CANCE R N ETWOR K.COM
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Audience members who participated in
the presentations voted on which treatment regimen they would use to treat this
patient, and all participants chose to give
either daratumumab plus Rd or modified
bortezomib plus Rd (Poll question).
Regarding maintenance therapy,
Landgren said he typically switches
patients over to a single-drug regimen.“For
patients in this older category, safety and
toxicity are probably [among] my main
factors [for determining continuation of
therapy],” he said.
In another case, an elderly patient with
transplant-ineligible disease requested to
stop therapy despite experiencing good
tolerability and achieving a good response
to therapy.
CASE 2
• A man, aged 77 years, presented
with newly diagnosed multiple
myeloma.
• Medical history: ischemic heart
disease; 2 cardiac stents placed
2 years ago; hyperlipidemia
controlled with statins; former
smoker (1.5 packs per day x 40
years; quit 10 years ago); benign
prostatic hyperplasia
• ECOG performance status: 1
• R-ISS stage: II
• FISH/cytogenetics: hyperdiploidy
• Asymptomatic
• Deemed transplant ineligible by
his treatment team
• The patient received 6 months of
therapy with daratumumab plus
Rd, achieved a very good partial
response (VGPR), and tolerated
the regimen well. He now wants
to stop therapy and has asked for
your opinion.

In this situation, Gasparetto said she
would try to understand the patient’s
reasons for wanting to stop therapy. “It’s

AROUND THE PRACTICE

clear that we have lots of data proving
that continuation is important, so stopping at 6 cycles with a VGPR [means we
will be likely] to run in trouble relatively soon,” she pointed out. “We want to
keep the response longer.”
With this, she referred back to the
discussion about therapy deescalation
to get the patient to agree to continue
treatment. “On the MAIA study, several
patients came off the lenalidomide but
were able to sustain the daratumumab monthly and continued to maintain the response for several months,”
Gasparetto noted. 
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The first oral therapy for EGFR Exon20
insertion+ mNSCLC patients post
platinum-based chemotherapy
INDICATION

EXKIVITY is indicated for the treatment of adult patients with locally advanced
or metastatic non-small cell lung cancer (NSCLC) with epidermal growth factor
receptor (EGFR) exon 20 insertion mutations, as detected by an FDA-approved test,
whose disease has progressed on or after platinum-based chemotherapy.
This indication is approved under accelerated approval based on overall response
rate and duration of response. Continued approval for this indication may be
contingent upon verification and description of clinical benefit in confirmatory trial(s).
IMPORTANT SAFETY INFORMATION

EXKIVITY did not enroll patients with baseline QTc greater than
470 msec.
Assess QTc and electrolytes at baseline and correct abnormalities
WARNING: QTc PROLONGATION and
in sodium, potassium, calcium, and magnesium prior to initiating
TORSADES DE POINTES
EXKIVITY. Monitor QTc and electrolytes periodically during
See full prescribing information for complete boxed warning.
treatment. Increase monitoring frequency in patients with risk
• EXKIVITY can cause life-threatening heart rate–corrected
factors for QTc prolongation, such as patients with congenital
QT (QTc) prolongation, including Torsades de Pointes, which
long QT syndrome, heart disease, or electrolyte abnormalities.
can be fatal, and requires monitoring of QTc and electrolytes Avoid use of concomitant drugs which are known to prolong the
at baseline and periodically during treatment. Increase
QTc interval. Avoid concomitant use of strong or moderate CYP3A
monitoring frequency in patients with risk factors for QTc
inhibitors with EXKIVITY, which may further prolong the QTc.
prolongation.
Withhold, reduce the dose, or permanently discontinue EXKIVITY
• Avoid use of concomitant drugs which are known to prolong
based on the severity of the QTc prolongation.
the QTc interval and use of strong or moderate CYP3A
Interstitial Lung Disease (ILD)/Pneumonitis
inhibitors with EXKIVITY, which may further prolong the QTc.
EXKIVITY can cause ILD/pneumonitis, which can be fatal. In the
• Withhold, reduce the dose, or permanently discontinue
pooled EXKIVITY safety population, ILD/pneumonitis occurred
EXKIVITY based on the severity of QTc prolongation.
in 4.3% of patients including 0.8% Grade 3 events and 1.2% fatal
events. Monitor patients for new or worsening pulmonary symptoms
indicative of ILD/pneumonitis. Immediately withhold EXKIVITY
WARNINGS AND PRECAUTIONS
in patients with suspected ILD/pneumonitis and permanently
QTc Prolongation and Torsades de Pointes
discontinue EXKIVITY if ILD/pneumonitis is confirmed.
EXKIVITY can cause life-threatening heart rate–corrected QT (QTc)
Cardiac Toxicity
prolongation, including Torsades de Pointes, which can be fatal.
In the 250-patient subset of the pooled EXKIVITY safety population EXKIVITY can cause cardiac toxicity (including decreased ejection
who had scheduled and unscheduled electrocardiograms (ECGs), fraction, cardiomyopathy, and congestive heart failure) resulting in
1.2% of patients had a QTc interval >500 msec and 11% of patients heart failure, which can be fatal. In the pooled EXKIVITY safety
had a change-from-baseline QTc interval >60 msec. Grade 4
Torsades de Pointes occurred in 1 patient (0.4%). Clinical trials of
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IMPORTANT SAFETY INFORMATION (CONT’D)

population, heart failure occurred in 2.7% of patients including
1.2% Grade 3 reactions, 0.4% Grade 4 reactions, and one (0.4%)
fatal case of heart failure.
EXKIVITY can cause QTc prolongation resulting in Torsades
de Pointes. Atrial fibrillation (1.6%), ventricular tachycardia
(0.4%), first-degree atrioventricular block (0.4%), seconddegree atrioventricular block (0.4%), left bundle branch block
(0.4%), supraventricular extrasystoles (0.4%), and ventricular
extrasystoles (0.4%) also occurred in patients receiving
EXKIVITY. Monitor cardiac function, including assessment of left
ventricular ejection fraction at baseline and during treatment.
Withhold, reduce the dose, or permanently discontinue EXKIVITY
based on the severity.
Diarrhea
EXKIVITY can cause diarrhea, which can be severe. In the
pooled EXKIVITY safety population, diarrhea occurred in 93% of
patients, including 20% Grade 3 and 0.4% Grade 4. The median
time to first onset of diarrhea was 5 days, but diarrhea has
occurred within 24 hours after administration of EXKIVITY. In
the 48% of patients whose diarrhea resolved, the median time
to resolution was 3 days. Diarrhea may lead to dehydration or
electrolyte imbalance, with or without renal impairment. Treat
diarrhea promptly.
Advise patients to start an antidiarrheal agent (eg, loperamide)
at first sign of diarrhea or increased bowel movement frequency
and to increase fluid and electrolyte intake. Monitor electrolytes
and withhold, reduce the dose or permanently discontinue
EXKIVITY based on the severity.
Embryo-Fetal Toxicity
Based on findings from animal studies and its mechanism of
action, EXKIVITY can cause fetal harm when administered to a
pregnant woman. Advise pregnant women of the potential risk to
a fetus. Advise females of reproductive potential to use effective
nonhormonal contraception during treatment with EXKIVITY
and for 1 month after the last dose. Advise males with female
partners of reproductive potential to use effective contraception
during treatment with EXKIVITY and for 1 week after the last
dose of EXKIVITY.

ADVERSE REACTIONS

The most common (>20%) adverse reactions are diarrhea, rash,
nausea, stomatitis, vomiting, decreased appetite, paronychia,
fatigue, dry skin, and musculoskeletal pain. The most common
(≥2%) Grade 3 or 4 laboratory abnormalities were decreased
lymphocytes, increased amylase, increased lipase, decreased
potassium, decreased hemoglobin, increased creatinine, and
decreased magnesium.

DRUG INTERACTIONS

CYP3A Inhibitors
Coadministration of EXKIVITY with strong or moderate
CYP3A inhibitors increased mobocertinib plasma
concentrations, which may increase the risk of adverse
reactions, including QTc interval prolongation. Avoid
concomitant use of strong or moderate CYP3A inhibitors
with EXKIVITY. If concomitant use of moderate CYP3A

inhibitors cannot be avoided, reduce the EXKIVITY dose and
monitor the QTc interval more frequently with ECGs.
CYP3A Inducers
Coadministration of EXKIVITY with strong or moderate CYP3A
inducers decreased mobocertinib plasma concentrations, which
may reduce EXKIVITY antitumor activity. Avoid concomitant use
of strong or moderate CYP3A inducers with EXKIVITY.
CYP3A Substrates
Coadministration of EXKIVITY with CYP3A substrates may
decrease plasma concentrations of CYP3A substrates,
which may reduce the efficacy of these substrates. Avoid
concomitant use of hormonal contraceptives with EXKIVITY.
Avoid concomitant use of EXKIVITY with other CYP3A substrates
where minimal concentration changes may lead to serious
therapeutic failures. If concomitant use is unavoidable, increase
the CYP3A substrate dosage in accordance with the approved
product Prescribing Information.
Prolonged QTc Interval
EXKIVITY can cause QTc interval prolongation. Coadministration
of EXKIVITY with drugs known to prolong the QTc interval may
increase the risk of QTc interval prolongation. Avoid concomitant
use of other medications known to prolong the QTc interval with
EXKIVITY. If concomitant use is unavoidable, monitor the QTc
interval more frequently with ECGs.

USE IN SPECIFIC POPULATIONS

Pregnancy
Based on findings from animal studies and its mechanism of
action, EXKIVITY can cause fetal harm when administered to a
pregnant woman. There are no available data on EXKIVITY use
in pregnant women. Advise pregnant women of the potential
risk to a fetus.
Females and Males of Reproductive Potential
Verify pregnancy status in females of reproductive potential
prior to initiating EXKIVITY. Advise females of reproductive
potential to use effective nonhormonal contraception during
treatment with EXKIVITY and for 1 month after the last dose.
Advise males with female partners of reproductive potential to
use effective contraception during treatment with EXKIVITY and
for 1 week after the last dose.
Lactation
There are no data on the presence of mobocertinib or its
metabolites in human milk or their effects on the breastfed
child or on milk production. Because of the potential for serious
adverse reactions in breastfed children, advise women not to
breastfeed during treatment with EXKIVITY and for 1 week after
the last dose.
To report SUSPECTED ADVERSE REACTIONS, contact Takeda
Pharmaceuticals U.S.A., Inc. at 1-844-217-6468 or the FDA at
1-800-FDA-1088 or www.fda.gov/medwatch.

Please see Brief Summary of Prescribing Information,
including Boxed Warning, on the following pages.
EGFR, epidermal growth factor receptor; mNSCLC, metastatic non-small cell lung cancer.

All trademarks are property of their respective owners.
©2021 Takeda Pharmaceuticals U.S.A., Inc.
All rights reserved. 09/21 USO-MOB-0134
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
EXKIVITY™ (MOBOCERTINIB)
WARNING: QTc PROLONGATION and TORSADES DE POINTES
• EXKIVITY can cause life-threatening heart rate-corrected QT (QTc)
prolongation,including Torsades de Pointes, which can be fatal,
and requires monitoring of QTc and electrolytes at baseline and
periodically during treatment. Increase monitoring frequency in
patients with risk factors for QTc prolongation [see Warnings and
Precautions (5.1)].
• Avoid use of concomitant drugs which are known to prolong the QTc
interval and use of strong or moderate CYP3A inhibitors with EXKIVITY,
which may further prolong the QTc [see Warnings and Precautions
(5.1), Drug Interactions (7.1, 7.3)].
• Withhold, reduce the dose, or permanently discontinue EXKIVITY based
on the severity of QTc prolongation [see Dosage and Administration
(2.3)].
1 INDICATIONS AND USAGE
EXKIVITY is indicated for the treatment of adult patients with locally advanced or
metastatic non-small cell lung cancer (NSCLC) with epidermal growth factor receptor
(EGFR) exon 20 insertion mutations, as detected by an FDA-approved test [see Dosage
and Administration (2.1)], whose disease has progressed on or after platinum-based
chemotherapy.
This indication is approved under accelerated approval based on overall response
rate and duration of response [see Clinical Studies (14)]. Continued approval for this
indication may be contingent upon verification and description of clinical benefit in
confirmatory trial(s).
2 DOSAGE AND ADMINISTRATION
2.1 Patient Selection
Select patients with locally advanced or metastatic NSCLC for treatment
with EXKIVITY based on the presence of EGFR exon 20 insertion mutations
[see Clinical Studies (14)]. Information on FDA-approved tests is available at:
http://www.fda.gov/CompanionDiagnostics.
2.2 Recommended Dosage
The recommended dosage of EXKIVITY is 160 mg orally once daily until disease
progression or unacceptable toxicity.
Take EXKIVITY with or without food [see Clinical Pharmacology 12.3], at the same
time each day. Swallow EXKIVITY capsules whole. Do not open, chew or dissolve the
contents of the capsules.
If a dose is missed by more than 6 hours, skip the dose and take the next dose the
following day at its regularly scheduled time.
If a dose is vomited, do not take an additional dose. Take the next dose as prescribed
the following day.
2.3 Dosage Modifications for Adverse Reactions
EXKIVITY dose reduction levels for adverse reactions are summarized in Table 1.

Table 1: Recommended EXKIVITY Dose Reductions
Dose Reductions

Dose Level

First dose reduction

120 mg once daily

Second dose reduction

80 mg once daily

Recommended dosage modifications of EXKIVITY for adverse reactions are provided
in Table 2.

Table 2: Recommended Dosage Modifications for EXKIVITY Adverse
Reactions
Severity*

EXKIVITY Dosage
Modification

Grade 2
(QTc interval 481-500
msec)

First Occurrence
• Withhold EXKIVITY
until ≤ Grade 1 or
baseline.
• Upon recovery,
resume EXKIVITY at
the same dose.
Recurrence
• Withhold EXKIVITY
until ≤ Grade 1 or
baseline.
• Upon recovery,
resume EXKIVITY
at the next lower
dose or permanently
discontinue EXKIVITY.

Grade 3
(QTc interval ≥501 msec
or QTc interval increase
of >60 msec from
baseline)

First Occurrence
• Withhold EXKIVITY
until ≤ Grade 1 or
baseline.
• Upon recovery,
resume EXKIVITY
at the next lower
dose or permanently
discontinue EXKIVITY.
Recurrence
• Permanently
discontinue EXKIVITY.

Grade 4
(Torsades de Pointes;
polymorphic ventricular
tachycardia; signs/
symptoms
of serious arrhythmia)

• Permanently
discontinue EXKIVITY.

Interstitial Lung Disease
(ILD)/pneumonitis
[see Warnings and
Precautions (5.2)]

Any grade

• Withhold EXKVITY if
ILD/pneumonitis is
suspected.
• Permanently
discontinue EXKIVITY
if ILD/pneumonitis is
confirmed.

Decreased Ejection
Fraction
or Heart Failure
[see Warnings and
Precautions (5.3)]

Grade 2 decreased
ejection fraction

• Withhold EXKIVITY
until ≤ Grade 1 or
baseline.
• If recovered to
baseline within
2 weeks, resume
EXKIVITY at the same
dose or the next
lower dose.
• If not recovered to
baseline within 2
weeks, permanently
discontinue EXKIVITY.

≥ Grade 2 heart failure
or
Grade 3 or 4 decreased
ejection fraction

• Permanently
discontinue EXKIVITY.

Intolerable or recurrent
Grade 2
or
Grade 3

• Withhold EXKIVITY
until ≤ Grade 1.
• Resume EXKIVITY at
the same dose or the
next lower dose.

Grade 4

First Occurrence
• Withhold EXKIVITY
until ≤ Grade 1.
• Resume EXKIVITY at
the next lower dose.
Recurrence
• Permanently
discontinue EXKIVITY

Adverse Reaction
QTc Interval
Prolongation and
Torsades de Pointes
[see Warnings and
Precautions (5.1)]

Recommended dosage modifications of EXKIVITY for adverse reactions are provided
in Table 2.

Diarrhea
[see Warnings and
Precautions (5.4)]
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Table 2: Recommended Dosage Modifications for EXKIVITY Adverse
Reactions (cont’d)
Adverse Reaction
Other Adverse
Reactions
[see Adverse Reactions
(6.1)]

Severity*

EXKIVITY Dosage
Modification

Intolerable or recurrent
Grade 2
or
Grade 3

• Withhold EXKIVITY
until ≤ Grade 1.
• Resume EXKIVITY at
the same dose or the
next lower dose.

Grade 4

First Occurrence
• Withhold EXKIVITY
until ≤ Grade 1.
• Resume EXKIVITY at
the next lower dose
if recovery occurs
within 2 weeks.
• Permanently
discontinue EXKIVITY
if recovery does not
occur within 2 weeks.
Recurrence
• Permanently
discontinue EXKIVITY.

ULN = upper limit of normal
* Graded per Common Terminology Criteria for Adverse Events Version 5.0
2.4 Dosage Modifications for Moderate CYP3A Inhibitors
Avoid concomitant use of moderate CYP3A inhibitors with EXKIVITY. If concomitant
use of a moderate CYP3A inhibitor cannot be avoided, reduce the EXKIVITY dose
by approximately 50% (i.e., from 160 to 80 mg, 120 to 40 mg, or 80 to 40 mg) and
monitor the QTc interval more frequently. After the moderate CYP3A inhibitor has
been discontinued for 3 to 5 elimination half-lives, resume EXKIVITY at the dose
taken prior to initiating the moderate CYP3A inhibitor [see Drug Interactions (7.1)].
2.5 Dosage Modifications for Moderate CYP3A Inducers
Avoid coadministration of moderate CYP3A inducers during treatment with EXKIVITY.
If coadministration of a moderate CYP3A inducer cannot be avoided, gradually
increase the EXKIVITY once-daily dose in 40-mg increments after 7 days of treatment
with EXKIVITY and the moderate CYP3A inducer as tolerated, up to a maximum of
twice the EXKIVITY dose that was tolerated prior to initiating the moderate CYP3A
inducer. After discontinuation of a moderate CYP3A inducer, resume the EXKIVITY
dose that was tolerated prior to initiating the moderate CYP3A inducer.
5 WARNINGS AND PRECAUTIONS
5.1 QTc Prolongation and Torsades de Pointes
EXKIVITY can cause life-threatening heart rate–corrected QT (QTc) prolongation,
including Torsades de Pointes, which can be fatal. In the 250-patient subset of
the pooled EXKIVITY safety population who had scheduled and unscheduled
electrocardiograms (ECGs) [see Adverse Reactions (6.1), Clinical Pharmacology
(12.2)], 1.2% of patients had a QTc interval >500 msec and 11% of patients had a
change-from-baseline QTc interval >60 msec. Grade 4 Torsades de Pointes occurred
in 1 patient (0.4%). Clinical trials of EXKIVITY did not enroll patients with a baseline
QTc greater than 470 msec.
Assess QTc and electrolytes at baseline and correct abnormalities in sodium,
potassium, calcium, and magnesium prior to initiating EXKIVITY. Monitor QTc and
electrolytes periodically during treatment. Increase monitoring frequency in patients
with risk factors for QTc prolongation, such as patients with congenital long QT
syndrome, heart disease, or electrolyte abnormalities. Avoid use of concomitant
drugs which are known to prolong the QTc interval. Avoid concomitant use of strong
or moderate CYP3A inhibitors with EXKIVITY [see Drug Interactions (7.1)], which may
further prolong the QTc [see Drug Interactions (7.3)].
Withhold, reduce the dose, or permanently discontinue EXKIVITY based on the
severity of the QTc prolongation [see Dosage and Administration (2.3)].
5.2 Interstitial Lung Disease (ILD)/Pneumonitis
EXKIVITY can cause ILD/pneumonitis, which can be fatal. In the pooled EXKIVITY
safety population [see Adverse Reactions (6.1)], ILD/pneumonitis occurred in 4.3% of
patients including 0.8% Grade 3 events and 1.2% fatal events.
Monitor patients for new or worsening pulmonary symptoms indicative of ILD/
pneumonitis. Immediately withhold EXKIVITY in patients with suspected ILD/
pneumonitis and permanently discontinue EXKIVITY if ILD/pneumonitis is confirmed
[see Dosage and Administration (2.3)].
5.3 Cardiac Toxicity
EXKIVITY can cause cardiac toxicity (including decreased ejection fraction,
cardiomyopathy, and congestive heart failure) resulting in heart failure which can be
fatal. In the pooled EXKIVITY safety population [see Adverse Reactions (6.1)], heart
failure occurred in 2.7% of patients including 1.2% Grade 3 reactions, 0.4% Grade 4
reactions, and one (0.4%) fatal case of heart failure.
EXKIVITY can cause QTc prolongation resulting in Torsades de Pointes [see Warnings
and Precautions (5.1)]. Atrial fibrillation (1.6%), ventricular tachycardia (0.4%), firstdegree atrioventricular block (0.4%), second-degree atrioventricular block (0.4%), left
bundle branch block (0.4%), supraventricular extrasystoles (0.4%) and ventricular
extrasystoles (0.4%) also occurred in patients receiving EXKIVITY.
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Monitor cardiac function, including assessment of left ventricular ejection fraction
at baseline and during treatment. Withhold, reduce the dose, or permanently
discontinue EXKIVITY based on the severity [see Dosage and Administration (2.3)].
5.4 Diarrhea
EXKIVITY can cause diarrhea, which can be severe. In the pooled EXKIVITY safety
population [see Adverse Reactions (6.1)], diarrhea occurred in 93% of patients,
including 20% Grade 3 and 0.4% Grade 4. The median time to first onset of diarrhea
was 5 days but diarrhea has occurred within 24 hours after administration of EXKIVITY.
In the 48% of patients whose diarrhea resolved, the median time to resolution was
3 days. Diarrhea may lead to dehydration or electrolyte imbalance, with or without
renal impairment. Treat diarrhea promptly.
Advise patients to start an antidiarrheal agent (e.g., loperamide) at first sign of
diarrhea or increased bowel movement frequency and to increase fluid and electrolyte
intake.
Monitor electrolytes and withhold, reduce the dose or permanently discontinue
EXKIVITY based on the severity [see Dosage and Administration (2.3)].
5.5 Embryo-Fetal Toxicity
Based on findings from animal studies and its mechanism of action, EXKIVITY can
cause fetal harm when administered to a pregnant woman. Oral administration
of mobocertinib to pregnant rats during the period of organogenesis resulted in
embryolethality at maternal exposures 1.7 times the human exposure based on area
under the curve (AUC) at the 160-mg once-daily clinical dose.
Advise pregnant women of the potential risk to a fetus. Advise females of
reproductive potential to use effective non-hormonal contraception during treatment
with EXKIVITY [see Drug Interactions (7.2)] and for 1 month after the last dose. Advise
males with female partners of reproductive potential to use effective contraception
during treatment with EXKIVITY and for 1 week after the last dose of EXKIVITY [see
Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly compared
to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.
The pooled safety population described in WARNINGS AND PRECAUTIONS reflects
exposure to EXKIVITY as a single agent at a dose of 160 mg orally once daily in
256 patients, including 114 patients with EGFR exon 20 insertion mutation–positive
locally advanced or metastatic NSCLC from Study AP32788-15-101, and patients
with other solid tumors. Forty-eight percent (48%) were exposed for 6 months or
longer and 12% were exposed for greater than one year. The most common (>20%)
adverse reactions were diarrhea, rash, nausea, stomatitis, vomiting, decreased
appetite, paronychia, fatigue, dry skin, and musculoskeletal pain. The most common
(≥2%) Grade 3 or 4 laboratory abnormalities were decreased lymphocytes, increased
amylase, increased lipase, decreased potassium, decreased hemoglobin, increased
creatinine, and decreased magnesium.
EGFR Exon 20 Insertion Mutation–Positive Locally Advanced or Metastatic NSCLC
Previously Treated with Platinum-Based Chemotherapy
The safety of EXKIVITY was evaluated in a subset of patients in Study AP32788-15101 with EGFR exon 20 insertion mutation–positive locally advanced or metastatic
NSCLC who received prior platinum-based chemotherapy [see Clinical Studies (14)].
Patients with a history of interstitial lung disease, drug-related pneumonitis, radiation
pneumonitis that required steroid treatment; significant, uncontrolled, active
cardiovascular disease; or prolonged QTc interval were excluded from enrollment in
this trial. A total of 114 patients received EXKIVITY 160 mg once daily until disease
progression or unacceptable toxicity; 60% were exposed for 6 months or longer and
14% were exposed for greater than 1 year.
Serious adverse reactions occurred in 46% of patients who received EXKIVITY.
Serious adverse reactions in ≥2% of patients included diarrhea, dyspnea, vomiting,
pyrexia, acute kidney injury, nausea, pleural effusion, and cardiac failure. Fatal
adverse reactions occurred in 1.8% of patients who received EXKIVITY, including
cardiac failure (0.9%), and pneumonitis (0.9%).
Permanent discontinuation occurred in 17% of patients who received EXKIVITY.
Adverse reactions requiring permanent discontinuation of EXKIVITY in at least ≥2%
of patients were diarrhea and nausea.
Dosage interruptions of EXKIVITY due to an adverse reaction occurred in 51% of
patients. Adverse reactions which required dosage interruption in >5% of patients
included diarrhea, nausea and vomiting.
Dose reductions of EXKIVITY due to an adverse reaction occurred in 25% of patients.
The adverse reaction requiring dose reduction in >5% of patients was diarrhea.
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Table 3 summarizes the adverse reactions in Study AP32788-15-101.
Table 3: Adverse Reactions (≥10%) in Patients with EGFR Exon 20
Insertion Mutation–Positive NSCLC Whose Disease Has Progressed on
or after Platinum-Based Chemotherapy in Study AP32788-15-101
Adverse Reaction
Gastrointestinal Disorders
Diarrhea
Stomatitisa

EXKIVITY
(N = 114)
Grade 3 or 4
(%)

92
46

22
4.4**

Laboratory Abnormality

2.6**
0.9**
4.4**
0
1.8**
0
0

Hematology
Decreased red blood cells
Decreased lyphocytes
Decreased platelets
Decreased leukocytes
Chemistry
Increased creatinine
Increased amylase
Increased lipase
Decreased potassium
Increased alkaline phosphatase
Decreased albumin
Decreased magnesium
Increased alanine aminotransferase
Increased aspartate aminotransferase
Decreased sodium

1.8**
0.9**
0
0.9**
0
2.6**
3.5**
0
0
4.4
0
0
3.5
4.4**
0

* Graded according to National Cancer Institute Common Terminology Criteria for
Adverse Events (NCI CTCAE 5)
** Events of Grade 3 only (no Grade 4 occurred).
a.
Stomatitis includes angular cheilitis, aphthous ulcer, cheilitis, mouth ulceration,
mucosal inflammation, odynophagia, and stomatitis.
b.
Abdominal pain includes abdominal discomfort, abdominal pain, abdominal
pain upper, abdominal tenderness, and gastrointestinal pain.
c.
Rash includes acne, dermatitis, dermatitis acneiform, rash, rash macular, rash
maculo-papular, rash papular, rash pruritic, rash pustular, and urticaria.
d.
Paronychia includes nail bed tenderness, nail disorder, nail infection,
onycholysis, and paronychia.
e.
Musculoskeletal pain includes arthralgia, back pain, musculoskeletal chest
pain, musculoskeletal discomfort, musculoskeletal pain, myalgia, neck pain,
non-cardiac chest pain, pain in extremity, and spinal pain.
f.
Fatigue includes asthenia, and fatigue.
g.
Cough includes cough, productive cough, and upper-airway cough syndrome.
h.
Upper respiratory tract infection includes nasopharyngitis, pharyngitis,
respiratory tract infection, rhinitis, sinusitis, and upper respiratory tract
infection.
i.
Dyspnea includes dyspnea and dyspnea exertional.
j.
Ocular toxicity includes dry eye, eye pruritis, abnormal sensation in eye, eye
discharge, blepharitis, trichiasis, conjunctival hemorrhage, vitreous floaters,
blurred vision and corneal edema.
k.
QTc interval prolongation includes electrocardiogram QT prolonged and
ventricular arrhythmia.
l.
Hypertension includes blood pressure increase and hypertension.
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Table 4: Select Laboratory Abnormalities (≥20%) Worsening from
Baseline in Patients with EGFR Exon 20 Insertion Mutation–Positive
NSCLC Whose Disease Has Progressed on or after Platinum-Based
Chemotherapy in Study AP32788-15-101

All Grades*
(%)

Vomiting
40
Decreased appetite
39
Nausea
37
Decreased weight
21
18
Abdominal painb
Gastroesophageal reflux disease
15
Dyspepsia
11
Skin and Subcutaneous Tissue Disorders
78
Rashc
39
Paronychiad
Dry skin
32
Pruritus
24
Alopecia
19
Musculoskeletal and Connective Tissue Disorders
34
Musculoskeletal paine
General Disorders and Administration Site Conditions
29
Fatiguef
Respiratory, Thoracic and Mediastinal Disorders
24
Coughg
16
Upper respiratory tract infectionh
15
Dyspneai
Rhinorrhea
13
Eye Disorders
11
Ocular Toxicityj
Cardiac Disorders
10
QTc interval prolongationk
10
Hypertensionl
Nervous System Disorders
Headache
10
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Clinically relevant adverse reactions in <10% of patients receiving EXKIVITY included
edema (9%), acute kidney injury (8%), peripheral neuropathy (7%), palmar-plantar
erythrodysaesthesia (4.4%), pneumonitis (2.6%) and cardiac failure (2.6%).
Table 4 summarizes the laboratory abnormalities in Study AP32788-15-101.

EXKIVITY**
(N = 114)
All Grades*
(%)

Grade 3 or 4
(%)

59
52
26
25

3.5
15
0.9
0

52
40
35
29
25
23
23
22
21
20

2.7
13
10
5.3
1.8
1.8
2.7
2.7
1.8
0.9

* Grades per NCI CTCAE v5.0
** The denominator used to calculate the rate varied from 93 to 113 based on the
number of patients with a baseline and at least one post-treatment value. The
laboratory abnormalities are values that reflect worsening from baseline.
7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on EXKIVITY

Strong or Moderate CYP3A Inhibitors
• Coadministration of EXKIVITY with strong or moderate
CYP3A inhibitors increased mobocertinib plasma
Clinical
concentrations [see Clinical Pharmacology (12.3)], which
Impact
may increase the risk of adverse reactions, including QTc
interval prolongation.
• Avoid concomitant use of strong or moderate CYP3A
inhibitors with EXKIVITY. If concomitant use of moderate
Prevention or
CYP3A inhibitors cannot be avoided, reduce the EXKIVITY
Management
dose and monitor the QTc interval more frequently with
ECGs [see Dosage and Administration (2.4), Warnings and
Precautions (5.1)].
Strong or Moderate CYP3A Inducers
• Coadministration of EXKIVITY with strong or moderate
Clinical
CYP3A inducers decreased mobocertinib plasma
Impact
concentrations [see Clinical Pharmacology (12.3)], which
may reduce EXKIVITY anti-tumor activity.
Prevention or • Avoid concomitant use of strong or moderate CYP3A
Management
inducers with EXKIVITY.
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7.2 Effect of EXKIVITY on Other Drugs

CYP3A Substrates
• Coadministration of EXKIVITY with CYP3A substrates may
Clinical
decrease plasma concentrations of CYP3A substrates
Impact
[see Clinical Pharmacology (12.3)], which may reduce the
efficacy of these substrates.
• Avoid concomitant use of hormonal contraceptives with
EXKIVITY [see Warnings and Precautions (5.5), Use in
Specific Populations (8.3)].
• Avoid concomitant use of EXKIVITY with other CYP3A
Prevention or
substrates where minimal concentration changes may
Management
lead to serious therapeutic failures. If concomitant use
is unavoidable, increase the CYP3A substrate dosage
in accordance with the approved product Prescribing
Information.
7.3 Drugs that Prolong the QTc Interval

Drugs that Prolong the QTc Interval
• EXKIVITY can cause QTc interval prolongation [see
Warnings and Precautions (5.1), Clinical Pharmacology
Clinical
(12.2)]. Coadministration of EXKIVITY with drugs known
Impact
to prolong the QTc interval may increase the risk of QTc
interval prolongation [see Warnings and Precautions (5.1),
Clinical Pharmacology (12.2)].
• Avoid concomitant use of other medications known to
Prevention or
prolong the QTc interval with EXKIVITY. If concomitant use
Management
is unavoidable, monitor the QTc interval more frequently
with ECGs [see Warnings and Precautions (5.1)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action [see Clinical
Pharmacology (12.1)], EXKIVITY can cause fetal harm when administered to
a pregnant woman. There are no available data on EXKIVITY use in pregnant
women. Oral administration of mobocertinib to pregnant rats during the period of
organogenesis resulted in embryolethality (embryo-fetal death) and maternal toxicity
at plasma exposures approximately 1.7 times the human exposure based on AUC
at the 160-mg once-daily clinical dose (see Data). Advise pregnant women of the
potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects
and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.
Data
Animal Data
In an embryo-fetal development study, once-daily oral administration of mobocertinib
to pregnant rats during the period of organogenesis resulted in maternal toxicity
(reduced body weight gain and food consumption) at 10 mg/kg (approximately
1.7 times the human exposure based on AUC at the 160-mg once-daily clinical
dose). Adverse effects on embryo-fetal development at this dose level included
embryolethality due to post-implantation loss (embryo-fetal death) and effects
on fetal growth (decreased fetal weights). There was no clear evidence of fetal
malformations at the high-dose level (10 mg/kg).
8.2 Lactation
Risk Summary
There are no data on the presence of mobocertinib or its metabolites in human milk
or their effects on the breastfed child or on milk production. Because of the potential
for serious adverse reactions in breastfed children, advise women not to breastfeed
during treatment with EXKIVITY and for 1 week after the last dose.
8.3 Females and Males of Reproductive Potential
EXKIVITY can cause fetal harm when administered to pregnant women [see Use in
Specific Populations (8.1)].
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating
EXKIVITY.
Contraception
Females
Advise females of reproductive potential to use effective non-hormonal contraception
during treatment with EXKIVITY and for 1 month after the last dose. EXKIVITY may
render hormonal contraceptives ineffective [see Drug Interactions (7.2)].
Males
Advise males with female partners of reproductive potential to use effective
contraception during treatment with EXKIVITY and for 1 week after the last dose.
Infertility
Based on animal studies, EXKIVITY may impair fertility in males and females of
reproductive potential [see Nonclinical Toxicology (13.1)].
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8.4 Pediatric Use
The safety and effectiveness of EXKIVITY in pediatric patients have not been
established.
8.5 Geriatric Use
Of the 114 patients [see Clinical Studies (14)] who recieved EXKIVITY in clinical
studies, 37% were 65 years and over, and 7% were 75 years and over. No overall
difference in effectiveness was observed between patients aged 65 and older and
younger patients. Exploratory analysis suggests a higher incidence of Grade 3 and
4 adverse reactions (69% vs 47%) and serious adverse reactions (64% vs 35%) in
patients 65 years and older as compared to those younger than 65 years.
8.6 Renal Impairment
No dosage adjustment of EXKIVITY is recommended for patients with mild to
moderate renal impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/
min/1.73 m2 by Modification of Diet in Renal Disease [MDRD] equation). The recommended dosage of EXKIVITY has not been established for patients with severe renal
impairment (eGFR <30 mL/min/1.73 m2) [see Clinical Pharmacology (12.3)].
8.7 Hepatic Impairment
No dosage adjustment of EXKIVITY is recommended for patients with mild (total
bilirubin ≤ upper limit of normal [ULN] and aspartate aminotransferase [AST] > ULN
or total bilirubin >1 to 1.5 times ULN and any AST) or moderate hepatic impairment
(total bilirubin ≥1.5 to 3 times ULN and any AST). The recommended dosage of EXKIVITY has not been established for patients with severe hepatic impairment (total
bilirubin >3 times ULN and any AST) [see Clinical Pharmacology (12.3)].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
QTc Interval Prolongation and Torsades de Pointes
Inform patients of the risk of QTc prolongation. Symptoms that may be indicative of
significant QTc prolongation include dizziness, lightheadedness, and syncope. Advise
patients to report these symptoms and to inform their healthcare provider about the
use of any heart medications [see Warnings and Precautions (5.1)].
Interstitial Lung Disease (ILD)/Pneumonitis
Inform patients of the risks of severe or fatal ILD/pneumonitis. Advise patients to
contact their healthcare provider immediately to report new or worsening respiratory
symptoms such as cough, shortness of breath or chest pain [see Warnings and
Precautions (5.2)].
Cardiac Toxicity
Inform patients of the risk of heart failure. Advise patients to contact their healthcare
provider immediately if they experience any signs or symptoms of heart failure such
as palpitations, shortness of breath, chest pain, and syncope [see Warnings and
Precautions (5.3)].
Diarrhea
Inform patients that EXKIVITY may cause diarrhea, which may be severe in some
cases and should be treated promptly. Advise patients to have antidiarrheal medicine
readily available and promptly start antidiarrheal treatment (e.g., loperamide),
increase oral fluids and electrolyte intake, and contact their healthcare provider if
diarrhea occurs [see Warnings and Precautions (5.4)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus and to inform
their healthcare provider of a known or suspected pregnancy [see Warnings and
Precautions (5.5), Use in Specific Populations (8.1)].
Advise females of reproductive potential to use effective non-hormonal contraception
during treatment with EXKIVITY and for 1 month after the last dose [see Use in
Specific Populations (8.3)].
Advise males with female partners of reproductive potential to use effective
contraception during treatment with EXKIVITY and for 1 week after the last dose [see
Use in Specific Populations (8.3)].
Lactation
Advise women not to breastfeed during treatment with EXKIVITY and for 1 week after
the last dose [see Use in Specific Populations (8.2)].
Infertility
Advise females and males of reproductive potential that EXKIVITY may impair fertility
[see Use in Specific Populations (8.3)].
Drug Interactions
Advise patients to inform their healthcare provider of all concomitant medications,
including prescription medicines, over-the-counter drugs, vitamins, and herbal
products [see Drug Interactions (7)]. Inform patients to avoid grapefruit or grapefruit
juice while taking EXKIVITY.
Missed Dose
Advise patients that if a dose of EXKIVITY is missed by 6 hours or if vomiting occurs,
resume treatment as prescribed the next day [see Dosage and Administration (2.2)].
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MODERATOR

Parameswaran Hari, MD, MS
Medical College of Wisconsin
Milwaukee, WI

Nelson Chao, MD, MBA
Duke University School
of Medicine
Durham, NC

Experts Review
Management of
Chronic GVHD

G

raft-vs-host disease (GVHD) can be a
tricky condition to diagnose and treat.
Even as new treatment options and
strategies become available, experts in the field
say dealing with the disease remains more of
an art than a science.
A panel of experts in the treatment of
chronic GVHD reviewed some major
treatment hurdles and discussed the latest
research during a CancerNetwork® Around
the Practice presentation, “Updates in the
Treatment of Chronic GVHD.” The virtual
session was moderated by Parameswaran
Hari, MD, MS a professor of medicine and
chief of the Medical College of Wisconsin in
Milwaukee, Wisconsin.

Defining Acute vs Chronic GVHD
Joyce Neumann, PhD, APRN
University of Texas MD Anderson
Cancer Center
Houston, TX

Yi-Bin Chen, MD
Massachusetts General Hospital
Boston, MA
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A diagnosis of GVHD can be difficult to
pin down for a number of reasons, said
Nelson Chao, MD, MBA, professor of
medicine and chief of the Division of Cell Therapy in the Department of Medicine at Duke
University School of Medicine in Durham,
North Carolina. In addition to simply confirming that the symptoms presenting are
in fact the result of GVHD, the lines between
the 2 types—acute and chronic—can be blurry.
“It used to be very easy, because 100 days
was the break point,” said Chao. “Anything
before 100 days was labeled ‘acute,’ and cases
after 100 days were labeled ‘chronic.’”
However, as preparatory regimens,

prophylaxis, and donor selection have
changed, such categories are no longer as
meaningful, Chao said. Instead, clinicians
should distinguish cases based on how the
patient presents.
“The clinical manifestations are very different,” noted Chao. “It’s much more of a hyperacute event with acute GVHD, and an autoimmune-type phenomenon with chronic.”
Joyce Neumann, PhD, APRN, program
director of Stem Cell Transplantation and
Cellular Therapy at the University of Texas
MD Anderson Cancer Center in Houston,
Texas, said the acute form is typically associated with macular papular erythematous
rash and lower gastrointestinal (GI) disease,
the most common symptom of which is diarrhea. Upper GI disease, with symptoms such
as nausea and vomiting, also can develop, and
some patients experience liver involvement.
All of those things—especially skin involvement—can be present in chronic GVHD,
Neumann said. “But multiple organs can be
involved: the eyes, mouth, and vaginal area in
women,” she said. “It is a much more complex
kind of phenomenon with chronic GVHD.”

Risk Factors for GVHD
Traditional risk factors for GVHD include a
human leukocyte antigen (HLA) mismatch
between the recipient and the donor, use of
female donors for male patients, and the
intensity of conditioning regimens.1
December 2021
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“It’s important to let patients know how their quality of
life may change—that we may be curing their disease but
[that they] may end up with a chronic condition afterward.”
—Joyce Neumann, PhD, APRN

Yi-Bin Chen, MD, director of the bone
marrow transplant program at Massachusetts General Hospital and associate
professor of medicine at Harvard Medical School in Boston, said that in the
CTN-0201 trial (NCT00075816) in
which patients were randomized to
transplantation with either unrelated
donor peripheral blood stem cells or bone
marrow, the former led to lower incidence
of graft failure but higher rates of chronic
GVHD and increased severity.2
“This later translated in long-term
follow-up to patients who had received
bone marrow being more productive and
back to work,” Chen said. “Graft sources
have certainly played a role.”

GVHD Prophylaxis
The panel then discussed the issue of prophylaxis, a major component of treatment
design, but also an area where options
are changing. In an audience poll, most
respondents said their preferred prophylaxis regimen for allogeneic transplantation was a calcineurin inhibitor with
methotrexate. A distant second choice
was posttransplant cyclophosphamide.
Hari said audience poll results regarding GVHD prophylaxis match what he
has seen in the transplant community,
with calcineurin inhibitors or methotrexate being the most common prophylactic
therapy choices, but with posttransplant
cyclophosphamide increasingly making
an impact as well (Poll question 1).
Chao said that in his experience, prophylaxis choices vary from 1 transplant
center to another, particularly when it
comes to T-cell depletion, an option that
none of the viewing audience selected in
CANCE R N ETWOR K.COM
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the poll.
“The bottom line for differences in
T-cell depletion and calcineurin inhibitor/
methotrexate for the ablative regimens
really is picking your poison, in a way,”
Chao said. “Do you look for [lower incidence of] GVHD but more relapse, or,
perhaps, more GVHD and less relapse?”
Chen said at his center, conventionally
matched recipients receive the calcineurin
inhibitor tacrolimus plus methotrexate,
whereas recipients of haploidentical or
mismatched, unrelated grafts receive
posttransplant cyclophosphamide.
“For the nonmalignant patients, who
we are seeing an increased number of, we
do use a posttransplant cyclophosphamide-based regimen because we do believe that it does prevent chronic GVHD,”
noted Chen.
Chen also discussed the potential of antithymocyte globulin prophylaxis, but a
difficulty with such regimens is that there
are different preparations and formulations, making it difficult to make blanket
statements. In Europe, regulators have
approved the use of anti–T-lymphocyte
globulin (ATLG). However, when he and
colleagues studied ATLG,3 they found that
it “substantially lowered the incidence of
chronic GVHD but it also lowered overall survival from both relapse-related and
non–relapse-related causes.”
Chen added that he is excited that prospective randomized trials have gotten
underway to help figure out which prophylaxis regimens are superior.

Adverse Effects
Although prophylaxis can lower the risk of
GVHD, it also comes with its own risks of
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adverse events. A 2008 systematic review
found a significantly higher incidence of
acute renal failure in patients treated with
tacrolimus plus methotrexate, despite its
superiority over other standard regimens
such as cyclosporin/methotrexate in terms
of prevention of acute GVHD.4
Neumann said it is important that patients have a clear-eyed view of the pros
and cons of their therapy and of the fact
that transplantation’s potential benefits
may be accompanied by negative impacts.
“It’s really important to let patients
know how their quality of life may
change—that we may be curing their
disease but [that they] may end up with
a chronic condition afterward,” which
happens in many cases, Neumann said.

Understanding Acute GVHD
Turning to acute GVHD, Chao said that
all told, the incidence of acute GVHD is
around 40% in his practice, a figure Hari
said matches his experience. About half
of those end up with steroid-refractory
GVHD, which Chen noted can have a
significant impact on patient mortality.
According to a review on survival in
patients with acute GVHD, only about a
quarter of patients with grade III and just
1% to 2% of patients with grade IV will
survive past 2 years.5
Still, the panelists said it can be difficult
to accurately grade acute GVHD. Chen
said the MAGIC Consortium in 2016 put
out consensus guidelines that have helped
clear up some of the gray areas.6
One of the newer developments in
stratifying patients, Chen said, is the
use of plasma biomarkers, specifically,
ST2 and REG3α. He said commercially
available tests allow clinicians to get a
prognostic score, although he emphasized
that the biomarkers are not diagnostic;
rather, they are measures of inflammation
and organ injury. “That is thought to give
us a biological signal of how aggressive [a
patient’s] acute GVHD is,” he said.
Chen also said that measuring biomarkers 1 week posttransplant can
help put patients into risk groups for
O N C O LO GY ®
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acute GVHD. However, he cautioned
that while biomarkers are already
being used, clinical trials have not
definitively proven their efficacy.

Acute GVHD in a Patient
• A man, aged 51 years, underwent
myeloablative conditioning,
then matched unrelated
donor hematopoietic stem cell
transplant for acute myeloid
leukemia (AML) with tacrolimus/
methotrexate as GVHD
prophylaxis.
• The donor is a cytomegalovirusseropositive woman, aged 40
years, with 2 children.
• With an uncomplicated initial
transplant course, the patient
engrafted by day 18.
• Day +24: Patient has developed
maculopapular rash on his face,
chest, arms, shoulders, and back.
He also experiences diarrhea 4
times per day for 3 days.
Neumann said the significant skin involvement in the patient described plus the
number of stools per day suggest that the
patient has a case of stage I acute GVHD.
In such a situation, she suggested doing a
skin biopsy to confirm acute GVHD.
“Certainly a GI biopsy can also be
done, but that might be after we get some
cultures or check for other reasons why
the patient may have diarrhea, such as
C. difficile,” Neumann said. In a poll,
audience members agreed with her, with
most opting for a skin biopsy to confirm
the diagnosis (Poll question 2).
Chen agreed with Neumann that
clinicians should not take for granted
that GI symptoms are necessarily a sign
of GVHD. If he truly suspected that a
patient had GVHD of the lower GI tract,
he said he would admit the patient to the
hospital and do a GI biopsy in order to
exclude other diagnoses. If significant
GI disease were found, he would put the

20

O N C O LO GY ®

ONC1221_ClinComm_GVHD ATP.indd 20

patient on intravenous methylprednisolone
at 2 mg/kg per day.
Most audience members said they
would prescribe prednisone at a dose of
1 mg/kg (Poll question 3). Chao said the
case illustrates the imprecision of GVHD
diagnosis.
“We do biopsy the skin,” Chao said.
“We biopsy the gut. But probably a
dozen papers show that if we sent skin
biopsies from autologous and allogenic
[stem cell transplanted] patients [treated at]
transplant centers, the pathologist cannot
really tell the difference.”
Ultimately, Chao said, it’s up to
clinicians to decide whether a patient
has GVHD and to rule out other
potential confounders.

Chronic GVHD in a Patient
• A woman, aged 65 years,
underwent postmatched
unrelated donor hematopoietic
stem cell transplant (HSCT) for
AML. Myeloablative conditioning
consisted of busulfan and
cyclophosphamide, and
tacrolimus plus methotrexate was
used for GVHD prophylaxis.
• 3 months post HSCT: Grade 2
acute GVHD of the skin and oral
mucosa developed, treated with
topical steroids and oral rinse.
• 14 months post HSCT: Patient
reported sensation of having
sand in her eyes, treated with eye
drops by ophthalmologist. Muscle
and joint pain, severe enough
to limit activities of daily life,
responded to prednisone; it was
tapered off after 3 months, with
follow-up for the next 2 months.
• 20 months post HSCT: Patient
presented to clinic after a
2-month delay with significant
scleroderma and decreased
range of motion in knees
and hips.

For Hari, clinical judgment and experience
are also key when deciding on treatment
regimens.
“Treatment of chronic GVHD is an art,
not a pure science,” he said.
In the case of a patient who has
already tried prednisone but who is still
experiencing significant symptoms of
GVHD, Hari said he would tend to use
extracorporeal photopheresis (ECP), at
least if the patient resided locally and
would be available to come in for treatment twice a week for several weeks.
Neumann said she would also suggest
ECP, although she said there are times
when she might treat with prednisone
merely to get the patient back under
control while other agents take effect.
“We would probably say ECP and ruxolitinib [Jakafi] would be the choices, but
prednisone would be the choice if something seems very active, just to put the
brakes on it and slow it down to let these
other agents to kick in,” Neumann said.
Hari noted that 3 drugs are now
approved for GVHD: ruxolitinib,
belumosudil (Rezurock), and ibrutinib
(Imbruvica). Ruxolitinib was the most recently approved in September 2021 from
the FDA for chronic GVHD in patients
whose first- or second-line therapy failed.7
In the REACH-3 trial (NCT03112603),
329 patients were randomly assigned on
a 1:1 basis to either 10 mg of ruxolitinib
twice per day or best available treatment,
in which clinicians were allowed to choose
from a list of 10 available therapies.
At 24 weeks, half of the patients
(49.7%) in the ruxolitinib group experienced a complete or partial response
to treatment, compared with 25.6%
among the control group (odds ratio,
2.62; P = .001). Ruxolitinib also led to
a median failure-free survival of greater
than 18.6 months compared with just 5.7
months in the control group (HR, 0.37; P
<.001). The most common adverse events
were thrombocytopenia and anemia
(15.2% and 12.7%, respectively) in the
ruxolitinib group.8
Chen said that at his center, ruxolitinib
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POLL QUESTION 1. Which of the following
is your preferred prophylaxis regimen
offered during allogeneic transplantation?
Posttransplant
cyclophosphamide

21.4%

14.3% Calcineurin
inhibitor or

POLL QUESTION 2. How would
you confirm that this patient has
acute GVHD?
Gastrointestinal
biopsy

methotrexate

T-cell
depletion

0%

Imaging
studies

Defining Steroid-Refractory
GVHD
Hari said he tends to consider a case refractory when he sees progressive disease after
at least 2 weeks on a steroid dose of at least
2 mg/kg in chronic GVHD, “or in patients
who have not adequately responded after
about 4 weeks of steroids, and then we are
unable to taper steroids below 50% of the
starting dose, maybe 0.5 mg/kg.”
Hari asked about other potential
treatment options, including infliximab
(Remicade), tocilizumab (Actemra), and
mesenchymal stem cells. He said some of
the agents have shown promise in phase
2 trials, but they are mostly unproven in
a randomized trial setting. Chao agreed
that the other agents appear to be effective
in some patients, although he said it is not
always clear why.

Tackling Challenges Ahead
Neumann reiterated that patient education
regarding GVHD is critical for those who
are undergoing transplants. Part of that
CANCE R N ETWOR K.COM
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POLL QUESTION 3. How would you treat
this patient?

6.25% Liver
function
tests

Oral steroids
(2 mg/kg/day
prednisone)

33.3%

6.25% None of

the above

0%

81.25% Skin biopsy

globulin–
64.3% Antithymocyte
based therapy

is the standard therapy in second line.
“We haven’t had a lot of success using
ibrutinib in real-world experience,” he
related. Despite having less experience
with belumosudil, he said if a patient
plateaued on second-line ruxolitinib, “we
certainly have no hesitation about trying
belumosudil in combination, with the
caveat that those 2 agents have not been
studied in combination as yet.”

12.5%
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education should include conversations
about patient assistance programs, which,
she said, are an important tool to help ensure that patients have access to high-cost
novel therapeutics.
In terms of unmet need, Chao said the
“holy grail” is finding ways to separate
GVHD from graft-vs-leukemia (GVL)
effects.
“Hopefully, at some point in time, we
will be able to do that, which is to have a
patient go to transplant with no GVHD
but still preserve their GVL,” Chao said. 
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for treating patients with steroid-refractory
chronic graft-vs-host disease based on
evidence demonstrated by
the REACH3 trial.
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The Shifting
Treatment Paradigm
for Advanced Renal
Cell Carcinoma

D

ifferent oncology clinicians may diverge
in their treatment approaches to
advanced renal cell carcinoma (RCC)
due to multiple options being considered
standard-of-care therapies. Combination
therapies have made great strides against the
former standard of care, sunitinib (Sutent),
and although investigators have not landed on
a cure, many therapies are extending survival
and sometimes improving patient quality of
life as well.
At an Around the Practice presentation
hosted by CancerNetwork®, a panel of experts
who were moderated by Toni Choueiri, MD,
director of the Lank Center for Genitourinary
Oncology, director of the Kidney Cancer
Center at Dana-Farber Cancer Institute, and
the Jerome and Nancy Kohlberg Chair and
Professor of Medicine at Harvard Medical
School in Boston, Massachusetts, discussed
these topics by reviewing available data
from recent conferences as well as current
challenges in the treatment of 2 patients with
metastatic renal cell cancer.

Frontline Options in RCC

To watch the full program,
scan the QR code.
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Choueiri started the discussion reviewing
recent clinical trials to change the treatment
landscape in advanced RCC.
Tian Zhang MD, MHS, associate professor

in the Department of Internal Medicine at
UT Southwestern Medical Center in Dallas,
Texas, discussed the phase 3 CheckMate 9ER
trial (NCT03141177), which examined the
combination of nivolumab (Opdivo) plus
cabozantinib (Cabometyx) vs standard of
care sunitinib (Sutent), whose results were
published in the New England Journal of
Medicine in early 2021.1 The primary end
point of progression-free survival (PFS) in
the intention-to-treat population showed a
median of 16.6 months for patients receiving
nivolumab plus cabozantinib compared with
8.3 months for the sunitinib arm, for a 49%
reduction in the risk of disease progression
or death (HR, 0.51; 95% CI, 0.41-0.64;
P < .001). For the secondary end point of
overall survival (OS), the rate at 12 months
in the nivolumab plus cabozantinib arm was
85.7% vs 75.6% for the sunitinib cohort
(HR, 0.60; 95% CI, 0.40-0.89; P = .001). The
objective response rates (ORRs) were 55.7%
and 27.1%, respectively (P < .001).
Zhang also highlighted a trial update that
was presented at the 2021 American Society
of Clinical Oncology Annual Meeting (ASCO
2021), which looked at the International Metastatic RCC Database Consortium (IMDC)
subgroups for risk status and found that all
patient groups benefited from nivolumab plus
December 2021
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cabozantinib over sunitinib, regardless
of statuses in intermediate- or poor-risk
disease groups. She said most subgroups
saw a doubling of PFS along with OS
improvements.2
Moshe Ornstein, MD, MA, looked
at data from the CheckMate 214 trial
(NCT02231749) of nivolumab plus ipilimumab (Yervoy) or sunitinib in patients
with treatment-naive RCC, particularly
the 42-month follow-up that was presented at ASCO 2021.3
“CheckMate 214 really revolutionized the field of kidney cancer treatment
in the first-line setting,” he said. “It was
the first and only immune-oncology
(IO)–based combination to be approved
in this setting. The other combinations
discussed in this presentation are IO/
TKIs (immune-oncology/tyrosine kinase
inhibitors),” he said. Published trial data
from 2018 showed that at the 25.2-month
median follow-up for intermediate- and
poor-risk patients, the 18-month OS rate
was 75% for the combination vs only
60% for sunitinib (HR, 0.63; 99.8% CI,
0.44-0.89; P < .001).4 The median OS
was not reached with the combination
and was 26.0 months with sunitinib. The
ORRs were 42% vs 27%, and median
PFS was 11.6 months vs 8.4 months,
respectively (HR, 0.82; 99.1% CI, 0.631.05; P = .03).
“What is great about this combination
and what really led to the approval in
intermediate- and poor-risk [disease] is
that these results seem to stand up over
the test of time, both at the 25-month
follow-up, which was the initial
presentation, [and] the 42-month follow-up,” Ornstein said. “Approximately
30% of patients are still progression free
at around 5 years. This is the only IO
combination that is a standard of care in
the frontline setting for treatment-naive
patients.”
Choueiri then asked David Braun MD,
PhD, physician at Dana-Farber Cancer
Institute and instructor in medicine at
Harvard Medical School, to share an
overview of the phase 3 KEYNOTE-426
CANCE R N ETWOR K.COM
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trial (NCT02853331), which tested
pembrolizumab (Keytruda) plus axitinib
(Inlyta) vs sunitinib in the frontline setting
for advanced RCC.5 This landmark study
led the pack in combining IO plus tyrosine
kinase inhibitor (TKI) therapy for RCC,
with an anti–PD-1 antibody plus a specific
VEGFR TKI. Initial findings, published
in 2019, demonstrated superiority across
the board, with an OS rate at 12 months
of 89.9% for the combination group compared with 78.3% for the sunitinib group,
for a total reduction in the risk of death
of 47% (HR, 0.53; 95% CI, 0.38-0.74;
P < .001). Corresponding median PFS
was 15.1 months and 11.1 months, respectively (HR, 0.69; 95% CI, 0.57-0.84;
P < .001). An interim analysis published
in 2020 showed that the combination
continued to have superior outcomes over
sunitinib, supporting first-line treatment
as standard of care.6
Though Braun said it has a durable
response, “the benefits have gotten a little
bit smaller over time,” as the hazard ratio
for OS was 0.73 at a median follow-up
of 30.6 months, for a total risk reduction
now of just 27%. At ASCO 2021, the
42-month follow-up data revealed no big
changes and that OS results were within
the range of benefit.7
“The question in my mind is [whether
these results are] a bit of a canary in a coal
mine for IO plus TKI in terms of whether
there’s that same durability that we see
with the ipilimumab-based combination,”
Braun said. However, he noted that it is
an attractive first-line option for many
with advanced clear cell kidney cancers.
Choueiri then discussed the phase
3 CLEAR trial (NCT02811861) that
included 3 treatment arms: lenvatinib
(Lenvima) plus pembrolizumab, lenvatinib plus everolimus (Afinitor), or
sunitinib as the control arm.8 “This is
the new kid on the block,” he said. The
study showed the longest median PFS was
with lenvatinib and pembrolizumab at
23.9 months vs 9.2 months with sunitinib (HR, 0.39; 95% CI, 0.32-0.49;
P < .001); for lenvatinib and everolimus,

AROUND THE PRACTICE

the median PFS was 14.7 months (HR,
0.65; 95% CI, 0.53-0.80; P < .001).
Median OS was significantly improved
with lenvatinib plus pembrolizumab (HR,
0.66; 95% CI, 0.49-0.88; P = .005), but
lenvatinib plus everolimus failed to result
in the same benefit over sunitinib (HR,
1.15; 95% CI, 0.88-1.50; P = .3). As a
result, the lenvatinib/pembrolizumab
combination was approved in August
2021 as frontline systemic therapy for
patients with RCC.9

Case of Frontline RCC
Choueiri brought the conversation to
its practical application with a patient
case.
CASE 1
• A 65-year-old man presented
with a 3-month history of
fatigue, lower back pain, and
unintentional weight loss.
• Medical history: significant
for hypertension that is well
controlled with medication
• CT of the chest/abdomen/
pelvis: left-sided 6.5-cm renal
mass; para-aortic lymph
node involvement; and liver
metastases
• The patient underwent radical
left nephrectomy and was
found to have Fuhrman grade
4 clear cell carcinoma without
sarcomatoid features.
• Karnofsky performance score
(KPS): 75%
• IMDC risk score: poor

In response to an audience poll on
frontline treatment options, 46% of
participants would treat this patient with
ipilimumab/nivolumab.
Zhang said they are all good treatments, but when she treats disease in the
first line, she chooses IO-based treatments
for IMDC intermediate- and poor-risk
O N C O LO GY ®
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disease. Zhang also considers tumor
burden and how quickly she needs to
achieve disease control. If that is the
deal breaker, she will select a VEGF/
TKI combination for potentially better
disease control instead of ipilimumab/
nivolumab. Given the location of the
patient’s masses and since the patient is
not seemingly symptomatic, she would
also prioritize ipilimumab/nivolumab.
Ornstein said he would also prefer
an IO-based combination. However,
he noted that the patient seems to be
symptomatic with fatigue, lower back
pain, and unintentional weight loss. For
this reason, he might prefer agents with a
higher chance of a rapid response, like the
IO/TKI combination, which might have
a slightly higher response rate. If the patient had sarcomatoid features, he would
be more tempted to offer an IO-based
therapy given the data.
The audience was not inclined to offer
a single-agent TKI in this situation. To
give that option, Braun said the patient
would have to have a strong contraindication to an IO-based therapy. That
would include someone with severe and
active autoimmune disease, for whom he
would not want to give anti–PD-1 therapy. He would also consider it for those
with indolent disease biology who could
afford to go through active surveillance
but might need therapy at some point.
Since quality of life generally improves with greater tumor control, the
panel weighed pros and cons of toxicity
brought on by using these combinations,
especially from TKIs. Ornstein said he
generally starts patients on doses from
clinical trials, while telling patients that
he may need to change the dosing or
scheduling. His goal is a deep, durable
response, which can lead to some shortterm toxicity. He considers the agent’s
half-life when lowering the dose and potentially giving the patient a break from
the regimen. With a drug like cabozantinib, which has a 90-hour or greater halflife, he is more inclined to lower the dose
rather than give the patient a break from
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it, as resolving toxicity could take more
than a week. He may give the patient a
break to resolve toxicity from a TKI like
axitinib, which has a 4-hour half-life, and
then continue the same dose. Ornstein
said that for patients on an IO regimen,
he usually leaves them on the prescribed
dose unless there’s an adverse event so
severe that the patient needs steroids. He
would then reconsider reinitiating that
agent.
When managing toxicity, Braun looks
for patterns such as whether the patient
has a built-up effect from TKIs for which
they need a short break from therapy
rather than experiencing ongoing and
continuous toxicity warranting a dose
reduction. Pharmacokinetics and patient-specific adverse effects both play a
role. He also emphasizes to patients that
decreasing the dose is not a failure and
won’t necessarily be detrimental to its impact. “It is always good to maximize the
amount of medicine that the patient can
be on that is tolerable. But the keyword
is ‘tolerable,’ and they should be able to
live their lives; it is all about finding that
balance for each patient.”

RCC in the Second-Line Setting
As for subsequent options, Zhang noted
that the METEOR trial (NCT01865747),
an early trial in this space comparing
cabozantinib and everolimus, hit all
its efficacy targets of PFS and OS and
resulted in a greater ORR.10 She said
that cabozantinib is a good option in this
setting and a viable choice after frontline
ipilimumab/nivolumab.
As for therapy choice following
frontline IO-based combinations, Ornstein said that current data are sparse
for using an IO/TKI combination after
progression. If a patient was on an IO/
IO combination or IO/TKI combination
and had a good response and slow progression, another combination might be
considered as it may still be sensitive to
the strategy and benefit from the new
agents. He would consider changing to
a single-agent TKI or to an option like

lenvatinib and everolimus. He would
consider moving away from the IO-based
regimen in the IO-refractory setting as the
immediate next therapy.
Braun was asked to expand upon data
from a phase 2 randomized trial of lenvatinib and everolimus as single agents
and as a combination in second-line
RCC, results of which were published
in 2015.11 Despite the small size of the
cohort (n = 153), Braun considers the
results to be indicative of a benefit for the
combination. “When we look at metrics
like response, there seems to be a benefit
in favor of lenvatinib plus everolimus.”
He said the starting dose in the trial of
18 mg lenvatinib and 5 mg everolimus
daily can be a lot for patients and most
will need reductions.
Braun was asked to discuss the phase
3 TIVO-3 trial (NCT02627963) that led
to the approval of tivozanib (Fotivda) for
patients with relapsed or refractory RCC
after 2 or more prior lines of therapy. 12,13
Patients were to receive the VEGFR TKI
tivozanib or sorafenib (Nexavar), which
has a broader range of targets beyond
VEGFR. The trial was performed in
heavily pretreated patients who were
potentially beyond the second- or thirdline setting. Tivozanib outperformed in
terms of both ORR and PFS. “At that
point, it is sometimes hard to measure
things like overall survival when it is in
such late lines of therapy,” Braun said.
The ASCO 2021 update revealed that
median duration of response t o tivozanib
was 20.3 months compared with only 9.0
months for sorafenib (HR, 0.55; 95% CI,
0.30-1.00).14 The hazard ratio for OS
also favored tivozanib at 0.91 (95% CI,
0.716-1.165; P = .47) but failed to reach
statistical significance. Other benefits of
tivozanib include its overall tolerability,
with similar rates of serious adverse
events observed in both tivozanib and
sorafenib (11% vs 10%).

Case of Second-Line RCC
Again, the panelists considered this
practically with a patient case.
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CASE 2
• A 53-year-old woman with renal
cell carcinoma underwent right
total nephrectomy in April 2019.
• About 13 months later, she
developed metastatic disease to
bilateral lung and mediastinum.
• Diagnosis: stage IV RCC, clearcell histology, no sarcomatoid
features
• KPS: 90%
• Laboratory testing is significant
for corrected calcium 12 mg/dL
and hemoglobin 9.8 g/dL.
In a polling question, 60% of the
audience thought this patient had IMDC
intermediate-risk disease. Braun agreed,
assuming her platelets and absolute
neutrophil count were normal, noting that
KPS is greater than 80%. It was more than
12 months from disease diagnosis to
needing systemic therapy.
CASE 2 (CONTINUED)
• The patient was treated with a
combination of ipilimumab and
nivolumab.
• Now, 18 months later, she
has disease progression with
increasing lung nodules.
As for second-line treatment, Zhang
did not see any contraindications for
immunotherapies. With intermediate-risk
disease in a patient with metastases who is
more than a year out from nephrectomy,
she would recommend an IO-based combination aiming for a complete response.
After progression, Zhang said multiple
options in both the first- and second-line
settings make sequencing decisions complex. “We are coming to a point where
many of our patients are coming through
their first line [of therapy] and we are
making this treatment selection. [We
CANCE R N ETWOR K.COM
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must think about] what mechanisms are
we trying to target? What are the patients
resistant to from their first line of therapy?”
For her patient, Zhang said she would
use cabozantinib based on the METEOR
trial based on improved results vs everolimus in terms of OS, PFS, and ORR.
Similarly, Ornstein said he would switch
to either single-agent TKI or a combination
like lenvatinib plus everolimus and get
away from IO therapy in a patient who
was refractory.

Closing Remarks
When asked about remaining unmet needs
in metastatic RCC, Ornstein said optimizing care using multiple approved agents and
combinations will be key. One question
in the metastatic setting is regarding the
duration of therapy necessary for a patient
to have a long-term durable response. With
conditional survival data from CheckMate
214 showing nivolumab plus ipilimumab
producing progression-free survival times
of 3 years and potentially even 5 years,3
he wonders whether patients can stop 1
or both agents at a certain point.
Although Braun thinks these issues
will be helpful for patients, he does not
think they will move the needle in terms
of higher cure rates for advanced RCC.
“Something like that is going to require
new targets and new approaches,” he said.
“I think those are going to be immunotherapy-based approaches.”
As for advice to share with community
practitioners treating advanced RCC,
Zhang said she thinks about the entire
treatment process including multiple
lines of treatment when starting first-line
therapy, including what she might use
if and when the patient progresses and
what they are resistant to. She tries to limit
initial use of the most active agent to save
broader mechanisms like cabozantinib
or lenvatinib for later lines and use an
ipilimumab/nivolumab approach or an
axitinib/pembrolizumab approach early.
In cases where she needs an active agent
early for disease control, she’ll go with that
approach. It could include a VEGF plus IO

AROUND THE PRACTICE

combinations like cabozantinib/nivolumab
or lenvatinib/pembrolizumab. ■
References

1. Choueiri TK, Powles T, Burotto M, et al. Nivolumab
plus cabozantinib versus sunitinib for advanced renalcell carcinoma. N Engl J Med. 2021;384(9):829-841.
doi:10.1056/NEJMoa2026982
2. Apolo AB, Powles T, Burotto M, et al. Nivolumab plus
cabozantinib (N+C) versus sunitinib (S) for advanced
renal cell carcinoma (aRCC): outcomes by baseline
disease characteristics in the phase 3 CheckMate 9ER
trial. J Clin Oncol. 2021;39(suppl 15):4553. doi: 10.1200/
JCO.2021.39.15_suppl.4553
3. Tannir NM, McDermott DF, Escudier B, et al. Overall
survival and independent review of response in CheckMate
214 with 42-month follow-up: first-line nivolumab +
ipilimumab (N+I) versus sunitinib (S) in patients (pts)
with advanced renal cell carcinoma (aRCC). J Clin Oncol.
2020;38(suppl 6):609. doi: 10.1200/JCO.2021.39.6_
suppl.609
4. Motzer RJ, Tannir NM, McDermott DF, et al. Nivolumab
plus ipilimumab versus sunitinib in advanced renal-cell
carcinoma. N Engl J Med. 2018;378(14):1277-1290.
doi:10.1056/NEJMoa1712126
5. Rini BI, Plimack ER, Stus V, et al. Pembrolizumab plus
axitinib versus sunitinib for advanced renal-cell carcinoma.
N Engl J Med. 2019;380(12):1116-1127. doi:10.1056/
NEJMoa1816714
6. Powles T, Plimack ER, Soulières D, et al. Pembrolizumab
plus axitinib versus sunitinib monotherapy as firstline treatment of advanced renal cell carcinoma
(KEYNOTE-426): extended follow-up from a randomised,
open-label, phase 3 trial. Lancet Oncol. 2020;21(12):15631573. doi:10.1016/S1470-2045(20)30436-8
7. Rini BI, Plimack ER, Stus V, et al. Pembrolizumab
(pembro) plus axitinib (axi) versus sunitinib as first-line
therapy for advanced clear cell renal cell carcinoma
(ccRCC): results from 42-month follow-up of
KEYNOTE-426. J Clin Oncol. 2021;39(suppl 15):4500. doi:
10.1200/JCO.2021.39.15_suppl.4500
8. Motzer R, Alekseev B, Rha SY, et al. Lenvatinib plus
pembrolizumab or everolimus for advanced renal cell
carcinoma. N Engl J Med. 2021;384(14):1289-1300.
doi:10.1056/NEJMoa2035716
9. FDA approves lenvatinib plus pembrolizumab for
advanced renal cell carcinoma. FDA. August 10, 2021.
Accessed November 22, 2021. https://bit.ly/30NJImQ
10. Choueiri TK, Escudier B, Powles T, et al. Cabozantinib
versus everolimus in advanced renal cell carcinoma
(METEOR): final results from a randomised, openlabel, phase 3 trial. Lancet Oncol. 2016;17(7):917-927.
doi:10.1016/S1470-2045(16)30107-3
11. Motzer RJ, Hutson TE, Glen H, et al. Lenvatinib,
everolimus, and the combination in patients with metastatic
renal cell carcinoma: a randomised, phase 2, open-label,
multicentre trial. Lancet Oncol. 2015;16(15):1473-1482.
doi:10.1016/S1470-2045(15)00290-9
12. Rini BI, Pal SK, Escudier BJ, 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.
doi:10.1016/S1470-2045(19)30735-1
13. FDA approves tivozanib for relapsed or refractory
advanced renal cell carcinoma. FDA. March 10, 2021.
Accessed November 22, 2021. https://bit.ly/3HMaZHB
14. Verzoni E, Escudier B, Hutson TE, et al. TIVO-3:
durability of response and updated overall survival
of tivozanib versus sorafenib in metastatic renal cell
carcinoma (mRCC). J Clin Oncol. 2021;39(suppl 15):4546.
doi:10.1200/JCO.2021.39.15_suppl.4546

O N C O LO GY ®

25

12/2/21 3:01 PM

Targeted Therapies for
EGFR Exon 20 InsertionPositive NSCLC
In this CancerNetwork®
OncView™ program, faculty
panelist Zofia Piotrowska, MD,
explains the treatment options in
this disease space and discusses
recent drug approvals

Zofia Piotrowska, MD

Harvard Medical School
Boston, MA

I

n a recent OncView™ discussion, Zofia
Piotrowska, MD, an assistant professor
of medicine at Harvard Medical School
and a lung cancer medical oncologist
at Massachusetts General Hospital, in
Boston, Massachusetts, discussed the
identification and targeting of EGFR
exon 20 insertion mutations in non–small
cell lung cancer (NSCLC).
Piotrowska opened the conversation
with a background review of EGFR exon
20 insertions in this space, emphasizing
that “the landscape of EGFR mutations
in non–small cell lung cancer has gotten
increasingly complex in recent years. It’s
important not just to recognize that your
patient may have an EGFR mutation on
their molecular testing report, but specifically look at which type of mutation
they have and think about what the
implications are of that specific mutation
for treatment.”

Testing for EGFR Exon 20
Insertion Mutations

Scan QR code for
the full program.

26

O N C O LO GY ®

ONC1221_ClinCom Articles_LungOncView.indd 26

Piotrowska explained that many
next-generation sequencing (NGS)
assays being used in clinics today will
detect EGFR exon 20 insertion mutations. “The important thing is to be able
to notice that an EGFR mutation has
been discovered and that this specific
mutation may not be the same as the
more common exon 19 deletions and
L858R point mutations. It’s important to
read the report carefully and distinguish

these different mutations.”
At the initial diagnosis, Piotrowska
recommends doing molecular testing
for patients. She explained, “It really
is important to do testing for all of our
patients, and ideally that testing should
be done at the time of initial diagnosis so
that we can help select the best first-line
therapy.”
And although testing should be
done for all patients with this disease,
barriers to testing remain, according to
Piotrowska. Specifically, she cites the
lack of regular testing across treatment
settings, struggles with performing the
testing itself, and waiting times for results as common issues associated with
testing.
There are several ways to increase
access to testing. “Working closely with
pathologists to make sure that the tissue
is used carefully and as much as possible
is saved for molecular testing, and then
also thinking about the use of liquid
biopsies are important steps that we can
take to improve the rates of testing,”
Piotrowska explained.
Furthermore, the ability to accurately
interpret the results from these assays,
and specifically identify which mutations
are present, is an increasingly difficult
challenge that care providers need to
tackle, according to Piotrowska.
“The other big category is waiting for
test results and being able to appropriately interpret NGS reports to identify
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which mutations are present and help
ensure that we’re selecting the right
treatment for patients,” Piotrowska explained. “I’ve seen in my own practice
that has gotten more and more complicated in recent years as we have new
targeted therapies available for patients.”

Treatment Options and
Patient Selection
A current problem for treating patients
with EGFR exon 20 mutations revolves
around the ineffectiveness of commonly
used first- and second-generation EGFR
inhibitors, such as erlotinib (Tarceva),
gefitinib (Iressa), and afatinib (Gilotrif),
to treat this specific mutation, according
to Piotrowska.
“The data that we have so far certainly
seem to show that these drugs are not
as effective as they are for exon 19
deletions and L858R point mutations,”
Piotrowska continued.
Specifically in the first-line setting,
standard chemotherapy remains a good
option for patients with exon 20 insertion mutation–positive lung cancers. A
gap in the field exists surrounding the
benefit of immunotherapy for patients
with EGFR exon 20 mutations as it compares with that observed in other mutation subtypes, as well as the potential use
of immunotherapy plus chemotherapy
combinations.
“The jury is still out on the role of
immunotherapy, but certainly chemotherapy remains an important treatment
option, as it has been historically for
these patients.”
One emerging agent in the second-line
or later setting that recently received accelerated approval from the FDA for patients with EGFR exon 20 insertion–positive NSCLC is the EGFR-MET bispecific
antibody amivantamab (Rybrevant).1
Amivantamab was approved based on
the results of the phase 1 CHRYSALIS
trial (NCT02609776).2 In total, 81
patients with EGFR exon 20 insertion—
mutant NSCLC who previously received
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platinum-based chemotherapy were
treated with amivantamab. The overall
response rate (ORR) for the efficacy population was 40% (95% CI, 29%-51%),
including 3 complete responses. Median
duration of response was 11.1 months
(95% CI, 6.9 to not reached [NE]) and
median progression-free survival (PFS)
was 8.3 months (95% CI, 6.5 - 10.9).
The most common any-grade adverse
effect (AE) was rash, seen in 86% of patients. Common grade 3 or higher AEs
included hypokalemia (5%), rash (4%),
pulmonary embolism (4%), diarrhea
(4%), and neutropenia (4%).
“It’s great to have another option
for patients with these mutations, and
it’s a very good option for patients,” Piotrowska explained. “It’s approved for
second-line and later use, so it doesn’t
necessarily impact our first line of treatment for patients with EGFR exon 20
insertions as of today.”
Another targeted therapy for the second-line or later setting is the oral EGFR
tyrosine kinase inhibitor mobocertinib
(Exkivity), which was granted accelerated approval by the FDA in September
2021.3
“Mobocertinib was the second drug
approved for EGFR exon 20 insertion
mutations,” Piotrowska explained. “It’s
great to have 2 different targeted therapeutic options for these patients.”
Approval was based on positive
results from the phase 1/2 EXCLAIM
trial (NCT02716116).4 A total of 114
patients with EGFR exon 20 insertion–
positive NSCLC who progressed on
prior platinum-based chemotherapy
were included in the study’s population.
The confirmed ORR was 28% (95%
CI, 20% - 37%) by independent review
committee assessment. Median duration
of response was 17.5 months (95%
CI, 7.4 - 20.3) and median PFS was
7.3 months (95% CI, 5.5 - 9.2).
Diarrhea was a common toxicity, seen
in 91% of patients treated with mobocertinib, 21% of which were grade 3 or
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higher events. Rash was also a common
AE (45%), but most cases were categorized as low-grade.
Although these 2 approvals are promising developments for treating this subset of patients, Piotrowska emphasized
the existing need for an effective first-line
therapeutic option.
“Although we now have 2 approved
targeted therapies for these patients, unfortunately neither of them is approved
in the frontline setting,” she explained.
“There are some ongoing clinical trials
looking at first-line treatment options
for these patients, but as of today in
2021, the preferred first-line treatment
for these patients is still platinum-based
chemotherapy.”

Future Directions
“It’s great to see the progress that we’ve
made, but I would say there are still many
unmet needs in this patient population,”
Piotrowska explained.
Specifically, although the response
rates observed with these targeted
therapies are encouraging, Piotrowska
emphasized that the data are still not as
promising as response results seen with
osimertinib (Tagrisso) for more common
EGFR mutation subtypes.
Moreover, toxicities exist with amivantamab and mobocertinib, including
gastrointestinal and skin toxicities.
Piotrowska suggests that alternative
treatment options to minimize these AEs
would be welcome.
Looking ahead, Piotrowska is excited
for potentially more alternative targeted
therapies for patients with NSCLC and
mutations in EGFR subtypes.
“There are a number of drugs now in
development that are trying to be more
specific for that mutant EGFR, and a
number of others that are in development that have the potential to be more
effective and have a better safety profile,”
Piotrowska concluded. ■
For references visit

cancernetwork.com/Piotrowska_12.21
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NOW APPROVED for cGVHD

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
REACH3 Primary Endpoint: ORR at Week 241,a

49.7%
with Jakafi
(82/165)

25.6%

VS

with BAT
(42/164)

(OR, 2.99; 95% CI: 1.86, 4.80; P < 0.0001)b

ORR through Week 242,c,d

70%

57%

VS

with Jakafi
(116/165)

with BAT
(94/164)

Significantly Longer Median Failure-Free Survival With Jakafi vs BAT1
REACH3 Key Secondary Endpoint:
Kaplan-Meier Analysis of Failure-Free Survival1,e
Median FFSf

>18.6 months
with Jakafi

VS

5.7 months
with BAT

(HR, 0.370; 95% CI: 0.268, 0.510; P < 0.0001)g

R
Overall response rate was defined as the proportion of patients with complete response or partial response, according to 2014 NIH consensus criteria, at Week 24.1
One-sided P value, odds ratio, and 95% CI were calculated using stratified Cochran-Mantel-Haenszel test, stratifying for moderate and severe cGVHD.1
c
Defined as proportion of patients who achieved complete or partial response, according to 2014 NIH Response Criteria, through Week 24 (Cycle 7 Day 1).2
d
In the Jakafi Prescribing Information, efficacy was based on ORR through Week 24 (Cycle 7 Day 1).2
e
Defined as the earliest time from date of randomization to relapse or recurrence of underlying disease or death due to underlying disease, nonrelapse mortality, or addition or initiation of
another systemic therapy for cGVHD.1
f
Median FFS with Jakafi was not reached; the lower bound of the 95% CI was estimated at 18.6 months.1
g
Descriptive P value (ex-US only). Efficacy boundary crossed at the interim analysis (HR, 0.315; 95% CI: 0.205, 0.486; P < 0.0001). For US, the P value gives the result of the retested hypothesis
at the primary analysis, following the overall hierarchal testing procedure.3
a
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Indications and Usage
Jakafi® (ruxolitinib) is indicated for treatment of chronic graft-versus-host disease
(cGVHD) after failure of one or two lines of systemic therapy in adult and pediatric
patients 12 years and older.

Important Safety Information
 Treatment with Jakafi® (ruxolitinib) can cause thrombocytopenia, anemia and
neutropenia, which are each dose-related effects. Perform a pre-treatment
complete blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses
are stabilized, and then as clinically indicated

 Manage thrombocytopenia by reducing the dose or temporarily interrupting
Jakafi. Platelet transfusions may be necessary
 Patients developing anemia may require blood transfusions and/or dose
modifications of Jakafi
 Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by withholding
Jakafi until recovery
 Serious bacterial, mycobacterial, fungal and viral infections have occurred.
Delay starting Jakafi until active serious infections have resolved. Observe
patients receiving Jakafi for signs and symptoms of infection and manage
promptly. Use active surveillance and prophylactic antibiotics according to
clinical guidelines

 Tuberculosis (TB) infection has been reported. Observe patients taking Jakafi for
signs and symptoms of active TB and manage promptly. Prior to initiating Jakafi,
evaluate patients for TB risk factors and test those at higher risk for latent
infection. Consult a physician with expertise in the treatment of TB
before starting Jakafi in patients with evidence of active or latent TB.
Continuation of Jakafi during treatment of active TB should be based on the
overall risk-benefit determination
 Progressive multifocal leukoencephalopathy (PML) has occurred with Jakafi
treatment. If PML is suspected, stop Jakafi and evaluate
 Advise patients about early signs and symptoms of herpes zoster and to seek
early treatment
 Increases in hepatitis B viral load with or without associated elevations in
alanine aminotransferase and aspartate aminotransferase have been reported
in patients with chronic hepatitis B virus (HBV) infections. Monitor and treat
patients with chronic HBV infection according to clinical guidelines
 When discontinuing Jakafi, myeloproliferative neoplasm-related symptoms may
return within one week. After discontinuation, some patients with myelofibrosis
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ
failure. If any of these occur after discontinuation or while tapering Jakafi,
evaluate and treat any intercurrent illness and consider restarting or increasing
the dose of Jakafi. Instruct patients not to interrupt or discontinue Jakafi
without consulting their physician. When discontinuing or interrupting Jakafi for
reasons other than thrombocytopenia or neutropenia, consider gradual tapering
rather than abrupt discontinuation

Jakafi and the Jakafi logo are registered trademarks of Incyte.
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Intervene With Jakafi® (ruxolitinib) at the First Sign of Initial
Systemic Treatment Failure Regardless of Organs Involved
Overall Response Rates Were Higher With Jakafi
at Week 24 Regardless of Organs Involved at Baseline vs BAT3
REACH3 Subgroup Analysis:

ORR at Week 24 by Baseline Organ Involvement3,h

REACH3

a randomized, open-label, multicenter, Phase 3 study of Jakafi vs BAT in patients with steroid-refractory
cGVHD (N = 329).1,2,i-k The starting dose for Jakafi was 10 mg BID. Crossover from BAT to Jakafi was
permitted on or after Week 24 if patients progressed, had a mixed or unchanged response, developed
toxicity to BAT, or experienced a cGVHD flare.1

Patients with >1 affected organ were were counted in each organ subgroup. Organ involvement was defined as organ score ≥1 based on the cGVHD staging criteria.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.3
j
BAT was chosen by the investigator prior to randomization, options included: ibrutinib, extracorporeal photopheresis, low-dose methotrexate, mycophenolate mofetil,
rituximab, everolimus, sirolimus, imatinib, infliximab, or pentostatin.1,2
k
Steroid-refractory disease was defined as lack of response or disease progression after ≥1 week
of prednisone 1 mg/kg/day, disease persistence without improvement after ≥4 weeks of prednisone
Visit hcp.Jakafi.com to
>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
h
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 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 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

learn more

 Another JAK-inhibitor has increased the risk of lymphoma and other malignancies
excluding NMSC (compared to those treated with TNF blockers) in patients with
rheumatoid arthritis, a condition for which Jakafi is not indicated. Patients who
are current or past smokers are at additional increased risk. Consider the benefits
and risks for the individual patient prior to initiating or continuing therapy with
Jakafi, particularly in patients with a known secondary malignancy (other than
a successfully treated NMSC), patients who develop a malignancy, and patients
who are current or past smokers
 In myelofibrosis and polycythemia vera, the most common nonhematologic
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, and
diarrhea. In acute graft-versus-host disease, the most common nonhematologic
adverse reactions (incidence >50%) were infections (pathogen not specified) and
edema. In chronic graft-versus-host disease, the most common nonhematologic
adverse reactions (incidence ≥20%) were infections (pathogen not specified) and
viral infections
 Avoid concomitant use with fluconazole doses greater than 200 mg. Dose
modifications may be required when administering Jakafi with fluconazole doses
of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients with renal or
hepatic impairment. Patients should be closely monitored and the dose titrated
based on safety and efficacy
 Use of Jakafi during pregnancy is not recommended and should only be used if
the potential benefit justifies the potential risk to the fetus. Women taking Jakafi
should not breastfeed during treatment and for 2 weeks after the final dose
Please see Brief Summary of Full Prescribing Information for Jakafi
on the following pages.

BAT, best available therapy; BID, twice daily; cGVHD, chronic graft-versus-host disease; FFS, failure-free survival; GI, gastrointestinal; GVHD, graft-versus-host disease; HSCT, hematopoietic stem
cell transplant; HR, hazard ratio; OR, odds ratio; ORR, overall response rate; REACH, Ruxolitinib in PatiEnts with RefrACtory Graft-Versus-Host Disease After Allogeneic Stem Cell Transplantation.
References: 1. Zeiser R, et al. N Engl J Med. 2021;385(3):228-238. 2. Jakafi Prescribing Information. Wilmington, DE: Incyte Corporation. 3. Zeiser R, et al. [Supplementary appendix]. N Engl J Med. 2021;385(3):228-238.
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n a recent OncView™ discussion,
A. Oliver Sartor, MD, a professor of
medicine and the C.E. and Bernadine
Laborde Professor of Cancer Research
at Tulane University School of Medicine
as well as the medical director of Tulane
Cancer Center, in New Orleans, Louisiana, shared clinical experiences and
perspectives regarding the use of PARP
inhibitors to treat certain patients with
prostate cancer.
To begin the discussion, Sartor
talked about baseline testing strategies
that he employs to match patients with
the best systemic therapy. “In terms of
molecular testing for metastatic disease,
I always [want] to do germline testing.
I may want to get additional genetics as
well, [such as] somatic genetics within
the tumor,” he said. “I also cover family
history when I [begin] the analysis of a
patient.”
Testing for both somatic and
germline aberrations are important
for the treatment of these patients,
especially now that targeted therapies
are becoming available in this space.
“Findings like a BRCA mutation, [such
as] BRCA2, which can often be picked
up on primary prostate tissue, [are]
important to be able to identify because
of [their] treatment implications.”

Testing and Overcoming
Barriers

BRCA1/2 and others like ATM, CHEK2,
and PALB2 in metastatic castrationresistant prostate cancer (CRPC) can assist clinicians in identifying patients who
may be candidates for treatment with the
PARP inhibitors olaparib (Lynparza) or
rucaparib (Rubraca).
“In nongenomic manners, you can
look at immunohistochemistry for
things like MSH2 and MSH6—where,
for the classic mismatch repair genes,
you’ll get loss in protein staining. You
can also pick it up genomically. It’s nice
to do both,” Sartor said, adding that
also testing for microsatellite instability
and tumor mutational burden may be

“Findings like a
BRCA mutation,
[such as] BRCA2,
which can often be
picked up on primary
prostate tissue, [are]
important to be able
to identify because
of [their] treatment
implications.”
—A. Oliver Sartor, MD

Sartor said testing for HRR genes such as
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useful in determining which patients
can receive pembrolizumab (Keytruda)
in later lines of treatment.
Sartor noted, however, that various
barriers may impede patient testing,
such as reimbursement issues and inability to get adequate samples. “It’s not
uncommon that we may have a patient
who was seen and diagnosed in a community urology clinic 7 years ago, and
then they show up to me with metastatic
disease. If we’re trying to get archival tissue, then we must chase that community
hospital sample from 7 years ago. That
could be a substantial issue,” he said.

Selecting Treatment and
Monitoring Metastatic CRPC
Sartor said selecting therapy for patients
begins with a baseline assessment of a
patient’s age and comorbidities. “The
49-year-old marathon runner [will be
treated] differently from a 99-year-old
patient. We must look at the basic
parameters. Some people come in with
a baseline thrombocytopenia, and some
from chemotherapy may be particularly
problematic,” he noted.
Physicians should also consider the
possibility of treating their patients on
a clinical trial. “There’s a big evolution
going on,”Sartor said.“If you don’t have a
particular clinical trial, then [being]
cognizant of a center nearby that might
be able to offer a good clinical trial is
something to think about as well.”
Next, he advised looking at genomic
alterations and prior treatments
administered in the nonmetastatic setting
to further help determine which agents
are available to treat patients in laterline settings.
“You must look at a variety of
parameters, including the cost of what
you’re dealing with, affordability, the
patient’s insurance, and their ability to
pay. There are a lot of factors included in
decision-making,” Sartor said.
For monitoring, Sartor said he
emphasizes the need for communication
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between him and his patients often. “I
explain it to patients this way: I need to
know how you’re feeling,” he said.
Other important aspects for tracking
disease progression include laboratory
studies—such as complete blood count,
comprehensive metabolic panel, liver
function, and prostate-specific antigen
(PSA) levels—plus imaging.
“By looking at these factors taken in
total, we’re monitoring the disease of
the patient and the toxicities of therapy.
Then we’re putting it together in the
context of good patient care and seeing
the patient on a relatively frequent basis,
particularly when we’re introducing new
therapies,” Sartor said.

Role of PARP Inhibitors in
Prostate Cancer
Although many are familiar with PARP
inhibitor therapy in the context of
treating ovarian cancer, 2 of these agents
have indications for treating those with
metastatic CRPC, Sartor said.
In May 2020, the FDA granted full
approval to olaparib for the treatment
of adult patients with deleterious or
suspected deleterious germline or
somatic HRR gene–mutated disease
who have disease progression after
either enzalutamide (Xtandi) or
abiraterone (Zytiga).1
Regarding HHR gene mutations,
Sartor says the data are not clear on which
genes outside BRCA1 and BRCA2 indicate the greatest response, but the olaparib indication does allow for treatment of
these patients.
“You have a series of other genes,
including PALB2, that can be indications
for the treatment,” Sartor said (FIGURE).2
“It doesn’t have to be somatic. It turns out
that germline BRCA1 and BRCA2 can
also apply.”
Data for this approval came from
the PROfound study (NCT02987543),
a phase 3 trial of olaparib or physician’s
choice of enzalutamide or abiraterone in
men with metastatic CRPC who had

disease progression while receiving a new
hormonal agent. Patients were evaluated
in 2 cohorts having either 1 alteration
in BRCA1/2 or ATM (cohort A) or any
of the other 12 prespecified HHR gene
mutations (cohort B).
At the initial readout, olaparib
demonstrated statistically significant
boosts in radiographic progression-free
survival vs the control group in cohort A
(HR, 0.34; 95% CI, 0.25-0.47; P < .001).3
In an updated assessment, statistically
significant improvements in cohorts A
(HR, 0.69; 95% CI, 0.50-0.97; P = .02)
and numerical benefit in cohort B (HR,
0.96; 95% CI, 0.63-1.49) were noted
for overall survival (OS) with the PARP
inhibitor. In the overall trial population,
olaparib resulted in a median OS of 17.3
months vs 14.0 months with control
therapy (HR, 0.79; 95% CI, 0.61-1.03),
with 66% of the control group crossing
over to receive olaparib at progression.4
“The overall survival data [were] quite
strong despite the crossover,” Sartor said.

FIGURE. HRR Genes for Testing
in CRPC2
Olaparib can be used to treat
pathogenic variantsa in the
following genes:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

BRCA1
BRCA2
ATM
BARD1
BRIP1
CDK12
CHEK1
CHEK2
FANCL
PALB2
RAD51B
RAD51C
RAD51D
RAD54L

Rucaparib can be used to treat
pathogenic
variants in:
• BRCA1
• BRCA2
CRPC, castration-resistant prostate cancer.
a
Germline and/or somatic.
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“The bottom line is, the FDA saw fit to
include all the homologous recombination repair genes within the FDA
approval.”
Another agent, rucaparib, became
available under accelerated approval
in the same month for patients with
germline and/or somatic deleterious
BRCA mutation–associated disease who
had previously received treatment with
androgen receptor–directed therapy and
taxane chemotherapy.5 Continuation of
this indication will be contingent upon
confirmation from a randomized trial.
Data supporting this decision came
from the phase 2 TRITON2 trial
(NCT02952534), in which rucaparib
was examined in men with metastatic
CRPC with alterations in BRCA1 or
BRCA2 who progressed after 1 or 2
prior lines of next-generation antiandrogen therapy and 1 prior taxane-based
chemotherapy. Objective response
rate by independent radiologic review
was 43.5% (95% CI, 31.0%-56.7%)
and by investigator assessment was
50.8% (95% CI, 38.1%-63.4%), with
responses being similar regardless of germline or somatic mutations. Confirmed
PSA response was at 54.8% (95% CI,
45.2%-64.1%).6
With rucaparib, Sartor said there’s
the potential to lower the treatment
dose in patients who are responding
well. “If you have a good response in a
patient, then what you can do is create
an even lower dosing and potentially
have good activity. I have a patient right
now on 300 mg once per day, and he’s
having a great response. He had some
significant anemia when he came into it,
and he had a PALB2 [mutation] rather
than a BRCA [mutation]. He just can’t
tolerate the 300-mg twice-daily dosing;
we had to dose-reduce him for anemia,”
Sartor said.
Anemia is one of the more common
adverse effects seen with this agent,
along with fatigue and gastrointestinal
effects, but “anemia is present in

CANCE R N ETWOR K.COM

ONCVIEW

virtually all patients with metastatic
CRPC, so not everybody is going
to be affected to the same degree,”
Sartor noted.

Sequencing of Therapies
Up front, Sartor said he looks to using
hormones first to treat his patients.
“I’m trying to get the novel hormones
[into treatment] first because we have
an accumulation of data that earlier
use of these results in better survival
advantages,” he said. “In fact, we have
lots of new data that demonstrate in the
castration-sensitive space [that] if you’re
treating with these novel hormones, you
do have an amazing effect on overall
survival.”
After that, treatment options
are few, with clinicians relying on
genomics and precision medicine to
select the next therapy.
To conclude, Sartor said physicians
should be cognizant of multiple factors
when treating their patients, including
the use of up-front novel hormonal
therapy, appropriate use of taxanes, the
possibility of clinical trials, and utilization
of biomarkers. “There are [many] things
that you need to be open to—one [being]
the idea of precision medicine,” he said. ■
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ith approximately 50% of
patients with oligometastatic
colorectal cancer (CRC)
relapsing following surgical resection,
effective prognostic biomarkers that
can identify residual disease are needed
in this patient population.1,2
Similarly, the efficacy of postoperative
systemic treatment is currently limited
for patients with stage IV CRC, and
patients may benefit greatly from a
reliable biomarker to identify minimal
residual disease (MRD).
Richard Kim, MD, and Liliana Bustamante, MD, discussed the potential of
circulating tumor DNA (ctDNA) as an
effective biomarker for patients with
CRC in a recent Between the Lines
program hosted by CancerNetwork®.
“As of right now, the only biomarker
that we typically use in the setting is CEA
[carcinoembryonic antigen], which we
typically check before and after surgery,”
explained Kim, who is service chief of
Medical Gastrointestinal Oncology and
senior member in the Gastrointestinal
Oncology Department at the Moffitt
Cancer Center in Tampa, Florida. “Now
we’re trying to figure out the prognostic
role of the circulating tumor DNA in this
setting, which is a very novel idea.”
“Circulating tumor DNA is something that we can easily get that could
help guide us in knowing how the patient
is going to do and hopefully guide our
treatments going forward,” Bustamante,

a hematologist and medical oncologist
at Florida Cancer Specialists in Fort
Myers, Florida, added.
During the discussion, Kim and
Bustamante examined the use of ctDNA
for MRD detection in the context of
the PREDATOR trial, which featured
patients with metastatic CRC who
underwent metastatic resection with
curative intent. After resection, 39.2%
of patients received systemic therapy.3

Patient Demographics
and ctDNA Results
A total of 112 patients with metastatic
CRC who underwent metastatic resection
were enrolled, with ctDNA drawn after
surgery and at the time of radiologic
evidence of progressive disease or last follow-up. In total, 82 patients experienced
disease progression.
Analysis of ctDNA was performed
on 192 samples from this cohort, with a
median follow-up of 10.7 months
(range, 0.9-53.8 months). The median
age of patients was 60.1 years, and
disease progression was observed in
73.2% of patients (TABLE).
Patients with MRD positivity
characterized 54.4% of the total cohort,
or 61 patients. Of these, 59 patients
(96.7%) had disease progression at the
data cutoff (HR, 5.8; 95% CI, 3.5-9.7;
P < .001). MRD positivity at 2 time
points, baseline and follow-up, was a
strong indicator of outcome, with those
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TABLE Demographics and Characteristics at Baseline.
Characteristics

Patients, % (N = 112)

Sex (male)

64.2%

Presentation of metastasis

Synchronous: 56.2%
Metachronous: 43.7%

Progressive disease

73.2%

Metastasis site

Liver: 58.0%
Lung: 19.6%
Peritoneum: 14.3%
Other: 8.0%

Primary tumor location (left)

73.2%

Preoperative CEA status (positive)

75.9%

CEA status at progression (positive)

59.5%

having 2 ctDNA-positive tests having a
high likelihood of disease progression
without systemic therapy (FIGURE).
“There’s a clear separation telling us
that [ct]DNA positivity is associated
with a poor prognosis in terms of
disease-free survival [DFS] and overall
survival [OS] where patients who are
circulating tumor DNA–negative tend
to do well and their disease-free survival
is much longer than the patients who are
circulating tumor DNA–positive,” Kim
explained.
He continued by stating that the
sensitivity of baseline ctDNA was just
above 70% but correlating findings
from baseline ctDNA with that collected
at 6 or 8 weeks of follow-up resulted in
the sensitivity increasing to over 80%.
“If you look at the correlation
between a one-time baseline blood draw
and try to [connect] that with [survival
outcomes], there’s a clear correlation
between positive circulating tumor
DNA and the worst prognosis in terms
of the disease-free survival and overall
survival. The patients who are negative
for circulating tumor DNA at baseline
tend to do much better,” Kim said.
MRD positivity was associated
with inferior OS vs MRD negativity
(HR, 16.0; 95% CI, 3.9-68.0; P < .001).
At the data cutoff, 49 of 51 patients
(96%) who were MRD negative were
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alive vs only about half of those who
were MRD positive (32 of 61; 52.4%).
“The biggest takeaway is that the
only variable that showed a statistically
significant correlation with disease-free
survival was the circulating tumor
DNA,” Bustamante explained.
For patients with ctDNA negativity
at both baseline and follow-up blood
draws, the OS rate was 100% at 50
months of follow-up. Expanding on this,
Kim explained “If you have a multiple
draw, the sensitivity tends to go up as
well, clearly telling us that there is a
prognostic role of drawing tumor DNA
in this setting in patients who undergo
surgery [and do] not get chemotherapy
in this study.”
FIGURE. ctDNA Status at Baseline
and Follow-up in Patients With
Disease Progression

BETWEEN THE LINES

Conclusions and Future
Directions
A main takeaway from this study is
the prognostic potential of ctDNA for
detecting progression in CRC, especially
over 2 time points postoperatively,
according to Bustamante.
Bustamante emphasized that 2
negative tests at different points provides
some reassurance that clinicians may
safely observe their patients instead of
treating them systemically. It also provides comfort to patients because there
are data linking positive survival and
testing negative twice by ctDNA.
Kim explained that questions remain
regarding ctDNA, specifically around
its predictive ability. “The dilemma
that we will be facing after surgery if
the circulating tumor DNA is positive is
what to do at that time, understanding
that there is no radiographic evidence of
disease,” he said.
“Regardless,” Kim concluded, “this
is a prognostic biomarker that we can
use in conjunction with the radiographic
imaging and CEA as well to help better
guide patients [regarding treatment and
monitoring] after surgery.”
“This paper showed that CEA levels
do not have good sensitivity in predicting
who’s going to progress or not as compared to this test. In this case, ctDNA
will help us predict patients’ prognosis
or risk of recurrence and hopefully help
guide how we follow them and how we
treat them,” Bustamante explained. ■

ctDNA – : 23 patients
Baseline/
postsurgical
ctDNA status
(n = 82)

ctDNA+: 59 patients
ctDNA – : 3 patients
Baseline/
postsurgical plus
follow-up ctDNA
status without
systemic therapy
(n = 35)

ctDNA+: 32 patients
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ata regarding clinical, pathologic,
and molecular features of NRG1
fusion–positive lung cancers are
relatively limited given the rarity of
NRG1 aberrations and their recent
discovery in this tumor type.1-3
With NRG1 fusions first discovered in
lung cancers in 2014,4 limited data exist
on tumors harboring these oncogenes.
Therefore, effectiveness of systemic
therapies to treat patients with NRG1
fusion–positive lung cancers is also
limited when compared with other lung
cancer subtypes.
In a recent Between the Lines presentation hosted by CancerNetwork®, D.
Ross Camidge, MD, PhD, and Alexander I. Spira, MD, PhD, discussed details
from the eNRGy1 Global Multicenter
Registry, which sought to contribute
pertinent data to a central registry on
patients with NRG1 fusion–positive
lung cancers.
“Here we are in the 21st century
and we are describing new diseases,”
Camidge, director of the Thoracic Oncology Clinical and Clinical Research
Programs at the University of Colorado
in Aurora, explained. “[Research] is
showing that NRG1 fusion–positive
small cell lung cancer is out there, it’s
real, it’s super rare, but it’s not Bigfoot.”
“We need a lot more information,”
Spira, director of Virginia Cancer Specialists Research Institute and the Phase
I Trial Program in Alexandria, Virgina,

emphasized. “The [sample sizes in trials]
are really small, and as some of these
newer studies develop, I think we’ll
certainly learn a lot more.”
Spira and Camidge spoke about
this lung cancer subtype in the context
of findings from the eNRGy1 registry, which collected data from over
22 centers across 9 countries to evaluate clinical, pathologic, molecular, and
response data for patients with NRG1
fusion–positive lung cancers.

Data on NRG1 Fusion–Positive
Tumors From eNRGy1
Patient eligibility for the eNRGy1 registry
required a pathologically confirmed
NRG1 fusion–positive lung cancer
diagnosis. The investigators set out to
collect data across different disease
features including clinicopathologic characteristics and tumor immunophenotype.
Data for 110 patients were included in
the research. Patients had a median age
of 64 years (range, 29-88) and 59% of
patients were female. Most patients were
either Asian (52%) or White (46%), and
57% were never smokers. Most patients
(71%) had nonmetastatic disease. For
the 44 patients with metastatic disease
diagnosed at any time, the most common
sites of metastases were the lung (71%),
bone (34%), or lymph nodes (23%).
When evaluated by disease stage,
median overall survival (OS) was not
reached (95% CI, 51.5-undefined) for
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TABLE. TMB by Fusion Status
Fusion Type

TMB

Median (95%
CI)

NRG1

n = 11

0.9 (0.9-1.8)

ALK

n = 157

1.8 (1.8-2.0)

RET

n = 95

2.6 (2.2-3.5)

ROS1

n = 85

2.6 (2.03.5)%

NTRK

n = 13

4.9 (3.010.5)

Remaining

n = 5380

5.9 (5.9-6.1)

TMB, tumor mutational burden.

patients with stage I disease (n = 26),
52.9 months (95% CI, 38.8-undefined)
with stage II disease (n = 19), 78.2 months
(95% CI, 11.0-undefined) with stage III
disease (n = 13), and 15.5 months (95%
CI, 10.3-64.5) for patients with stage IV
disease (n = 24).
NRG1 fusions were mostly detected
using RNA-based testing (74%), with
DNA-based tests used in only about
one-quarter of the registrants (26%).
Specifically, the most frequently used
RNA-based assay was an anchored
multiplex polymerase chain reaction
(PCR) test (62%), followed by reverse
transcription-PCR (27%). Next-generation sequencing (NGS; 52%) was the
most commonly used DNA-based assay.
Camidge is a proponent of RNA-based
testing and said a combination approach
could help identify more patients with
these extremely rare fusions. “Using
an RNA- in addition to a DNA-based
extraction to do your next-generation
sequencing really boosts the sensitivity
for picking up these rare fusions,” he
explained.
Of note, tumor PD-L1 status was
known for only 42% of the 110 patients
included in the study, but Spira said this
was probably due to a data set that’s a
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bit older. “It’s almost unheard of now
that you would have PD-L1 unknown,”
he said.
High PD-L1 expression, defined as
50% or greater, was observed in only
4% of patients with known PD-L1
status (2 of 46). Most tumors had either
no PD-L1 expression (72%) or PD-L1
expression of 1% to 49% (24%).1
Median tumor mutational burden
(TMB) in NRG1 fusion–positive lung
cancers was 0.9 mutations/megabase
(range, 0-2.6), which is low when
compared with different fusion statuses
(TABLE).
Camidge continued, “If I have a never
smoker with adenocarcinoma who has
PD-L1 [expression] of 100%, that’s a
red flag that they have a driver oncogene. You have to resist the temptation
to rush [to treating with] single-agent
immunotherapy and wait for the molecular [testing] to come back, if possible.”
When activity of systemic therapies
was evaluated among eligible patients
with metastatic disease, response
rates were low. Targeted therapy with
afatinib induced responses in 25% of
the treatment patients (5 of 20) and
represented the greatest efficacy, followed by single-agent immunotherapy
(20%; 1 of 5), taxane-based chemotherapy (14%; 1 of 7), platinum doublet–
based chemotherapy (13%; 2 of 15),

FIGURE. Activity of Systemic
Therapy by Regimen

Afatinib
(n=20)

25%

Single-agent
immunotherapy
(n=5)

15%

20%

20%

Combined
chemoimmunotherapy
(n=9)

44%

Taxane-based
chemotherapy
(n=7)

14% 14%

Platinum-doublet
chemotherapy
(n=15)

13%
0%

60%
60%
56%
71%

37%
20%

40%
60%

40%

80%

KEY

PR

SD

PD

100%
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and chemoimmunotherapy (0%; 0 of 9)
(FIGURE).
“The implication here is that these
patients, at least in this data set, are
not really responding to many of the
standard therapies,” Camidge explained.

Future Implications for NRG1
Fusion–Positive Lung Cancer
“It’s the beginning,” Camidge emphasized,
regarding the emergence of NRG1
and the need to further develop testing
capabilities for this specific fusion. For
greater precision approaches, clinicians
should examine testing panels used at their
centers to ensure they are checking their
patient’s tumors for these fusions ahead of
agents becoming available for treatment.
Future research is needed to further
explore the impact of NRG1 fusions and
to identify effective systemic therapeutic
options for patients.
Although the positivity rate for NRG1
fusion–positive lung cancers is only
0.2%, as Camidge explained, that rate is
significant for the patients whose tumors
harbor these oncogenes. Spira continued,
“The only challenge of this journey is this
is rare. We say ALK is rare, but that’s 4%.
Here, we’re [talking] less than 1%.”
“Even if it’s only that small
percentage, we don’t need to remind
everybody the difference it makes for those
individual patients,” Spira explained.
“Even if it’s a fraction of a percent, for
that 1 patient, it’s a game-changer, and I
think that’s the important thing.” ■
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